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< harpenticr (J ) Application of the Bioe hemical Method 
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Charnou (A ) Ihe Alisorption of Sodium Hyposulphite by 
Photographje Papers 400 Ihe Reciprocal Displace- 
ment of SuEstances cirnid down by ftccipitatcs, 119 
Chatley (Prof H ) Cohesion, 743 

( havastclon (M ) Diffusion of Sulphur Vapour in Air at 
the Ordinary TcmpcTature, 888 
Cbeatlc (Sir lomthal) The Ministry of Health 425 
f heel (P ) Two additional species of Leptospermum 408 
Chccseman (T F ) [obituary articlcj 871 
ChCveneau (C) and J CoUaine A Micropalmer 814 
Chicne (Prof j ) [tibituary article] bi 
Clulde (( P) Pica for Better Housing Conditions in 
Industrial Centres 252 

Chisholm (G G) Geographical Influences 320 
Chree (Dr C), Antarctic Geophysics, 206 Magnetic 
Deebnatinn at Kew, 740 Solar Activity and Atmo- 
spheric Electricity 3(11 Terrestrial Magnetism in 
1 ranee 438 

Chnstopherson (Dr J B ), The Intermediary Hosts of the 
Human Trematodcs, Schistosoma hamatobium and 
Schistosoma mansont m Nyasaland Protectorate 436 
Chumley (J ), Deep sea Deposits of the Atlantic Ocean, 923 
Clark M E)andl D Margary Report on the Phi nological 
oWrvations in the British Isles, 1922 74 
Clark (W ) Action ol Sodium Arsemte on Photographic 
Plates 877 

Clark (W L Lc tiros), appointed reader in anatomy at 
bt Bartholomew s Hospital Medical College 812 
Clarke (A ), 1 lavuunng Materials Natural and Synthetic, 
128 

Clay (H ) The Economic Aspect of the Ruhr Problem, 170 
Clayton (Dr W ), The Theory of Emulsions and Emulsifica- 
tion 128 

Clements (Dr F E ), The Ecological Method m teaching 
Botany 291 

Clifford (P 11 ) and R G Farghinr, Pectin in Cotton, 219 
Cloake (Dr PC), Rod Discoloration on Dried baited Fish, 
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Close (Sir (Charles), The Detennination of Sea-level, 602 
Clowes (Prof F ) [death], 947 

Cochrane (J A), Readable School Chenurtry a Book 
for Beginners, 236 

Cockerell (Prof T D A ) A Fossil Caddis case 794 
Insects in Korean Amber 622 
Coe (HI) The Behaviour of Metals under Compressive 
Stresses, 491 

Cole (Prof G A I ) Adsoiption on Soil grains, 205 
Geology for Qinadian Students 533 Scientific 
Names of Greek Derivation, 10, 724 The Floor of 
the Valley of Ten thousand Smokes 251 The 
Transport of Rocks 99 

Coleman (Prof A P ) and Prof W A Parks, Flementary 
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Collins (Miss M I ) The Plant Ecology of the Hamer 
District Part I 304 

Collocott (L E V ), longan Astronomy and the Calendar 
>77 

Colvin (I D ) The Rhodes Scholarships 744 
Colwell (Dr N P ) Medical Education in the United 
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Combndge ( j T ), An Emstein Paradox I3J 
Compton (Prof A H ) Recoil of Electrons from Scattered 
X-Rays, 433 

Conant (J B ) and A W Sloan Free Radicles 740 
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155 

Cooper (F J ) Textile Chemistiy an Introduction to 
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Cooper (H ), The Martyr Roll of Sciinee 631 
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Coppoek (J B ) and G A I/>dge An Introduction to 
Mimng Science a theoretical and practical text book 
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Cornish (Prof (» A ) A Canadian School Geography 129 
Cornish (Dr Vaughan), The British Empire as a Mantime 
State, 421 Ihe Geographical Position of the Hntish 
Empire 593 The Great Capitals an Histoncal 
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Costantin (Prof J ), Ongino do la vie sur le globe 278 
C^istantin (J ) and L Dufour, A Secondary Disease of the 
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Coster (Dr D ) Chemical Analysis by X rays, 807 
de Costobadie (L ) Insecticides, 791 
Cotton (Prof C A ), Geomorphology of New Zealand 
Part I 717 

Councilman (W T ), The Root System of Eptgcra repens 
and its Relation to the Fungi of the Humus 460 
Coupin (H ), The supposed formation of Chlorophyll in 
the Dork 304, The Swclhng of Seeds and the 
Osmotic Pressure of the Medium, 852 
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Consen (A ) The Estimation of Selenium in Gloss 710 
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Craib (Prof W G ), Moisture in freshly felled Timber, 2i 
Crane (M B ) and Miss A E Gairdner, Species crosses 
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Crawford and Balcarres (Eord), elected a trustee of the 
British Museum, 1 7 

Crew (F A E ) &x Reversal in the Common Fowl, 
Coi , and others. The Bnbsh Journal of Experimental 
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Ciooke (Dr W ), [obituary article], 663 
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Ancient Egypt 373 
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Spectroscopic Biiianes 227 
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Damiens (A ) The Dynamic Allotropy of Mercuric Iodide 
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of mathematics in Sheffield Univcrsitv 23 
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Emetic and Tartrate aud Malatc of Uranyl, 152 
and J P4nn Cryoseopy in Na^SO, ioH,0 747 
Darrow (I L ) Questions and Problems in Chemistry 278 
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Dauvergne (J ) and Mile I^cil, The Culture of Plants in 
a Sterile Liquid Medium 815 
Davenport (A H ) appointed fellow and bursar of Sidney 
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Transition Temperature upon the Magnetism of Steel 
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Deighton (T ) The Basal Metabolism of a Growing Pig, 709 
Delaby (R ) The Action of Formic Acid on Eth^glycerol, 
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Demolon (A ) and P Boischot, The Activity of the Bio- 
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Denne (M T ) A new Variable Light Screen for use with 
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the Porselds 19 The December Meteor Shower 84a , 
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Dewrance (Sir John), Invention and Research in Mechanical 
Engineering 743 
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Manganese Ores Third edition, 337 
Dey (M L) Phototropic Compounds of Mereury 340 
Dickinson (G Lowes) War Its Nature Cause and Cure, 31 
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Dines (W H ) Correlation of Upper Air Vanables 502 
Dingle (H ) The Temperatures of the Stars 167 
Dixey (Dr F ), The Water Supply of Nyasahind, 772 
Dixon (Prof H D ), Coal-dust Explosions at the Mmes 
Department Experimental Station at Eskmeals, 608 
Dixon (Prof H H ), The Nerves of Plants, 799 and 
N G Ball Extraction of Sap from Living I-eaves by 
means of Compressed Air 923 
Dixon (Prof R B ), The Racial History of Man, 834 
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m Cambnd^ University, 673 
Dobson (G MB), An Uncommon Type of Cloud 793 
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Level, 763 

Dorsey (Dr N E ), Some Curious Numerical Relations, 303 
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Drury (A), World Metnc Standardisation an Urgent 
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manifestM at the Surface of Separation of Water 
and Vaseline Oil m the Presence of Fatty Acids and of 
Alkalies, 638 


Duffienx (M ), The Mass of the Particles which omit the 
Secondary Spectrum of Hydrogen, 119 
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Durrant (P J ), elected fellow and lecturer in natural 
sciences at Selwyn College, Cambridge, 777 
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Dwerryhouse (Major A R ), 'The Glaciation of North- 
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Vitamins and Nutrition, 376 
Ellis (H J, The Dance of Life, 721 
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Er£dia (Prof F ) La SicatH del 1931, 488 
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Evershed (Dr J ) An Uncommon Type of Cloud 901 
The Einstein Shift in the Solar Spectrum 633 
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770 
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of Africa, 394 

lalk(K G) Catalytic Action 408 
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Density, 13 1 The Measurement of the Surface 

Tension of a small quantity of Liquid, 850 
Ferguson (Prof A S) appointed to the chair of philosophy 
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Ferguson (E W ), Revision of the Amyctendes (Coleoptera), 
Part VllI The Euomides, 747 
Perras (Or S ), BrasUlan Metemological Service, 1931-33, 
406 

Feme (Gl, R Jouart, and K Mesny, Photo-olectnc Cells 
for Measurements of Time, 932 , The Amplification 
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Applications, 814 

Fessenlcofi (B ) The Density of the Corona, 393 
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Fisher (R A ), The influence of Rainfall on the Yield of 
Wheat, 745 
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Tube and its Model 814 
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Foote (P D ) and F L Mohlcr, The Ongin of Sjicrtra 
498 
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Forsyth (Prof A R ) The Life and Work of Sir Isaac 
Newton, 453 
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Fourmanor (P i The supposed Glacial Phenomena of the 
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Red Sea Crab through the Suez Canal 933 
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Fraser (L M G ) The Aims and Activities of the Bntisb 
Chemical Plant Monufamurers Assoaation 333 
Fraser (M),[deathL 483 ^ 
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Freedman (P), Inventors and Patents 349 
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Freshfield (D W ), Below the Snow Lme, 894 
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Friedlfinder (Prof P ), [death!, 531 , [obitnary], 698 
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Pnsihiuf (Pr ]) C.rundnss der theoretisches Aiitronomie 
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Fromapoot (C ) Influence of the Conicntratiun of Salts 
in Si a Water on the assimilation of Green Algae, 747 

Fryir (J ( F ) and J Davidson, Ihe Colorado beetle 
Problem 884 

Fujita (T ) M>xoHporidia Parasitic upon Japanese Flat 
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Galsworthy (J ), Inlemational Thought, 889 
(.ardiner (Prof J S ), The Application of Science to the 
Fishing Industry, 872 

Gardner (C A ) The Flora of Western Australia II 75 
Garnett (C *? ) The ‘ Toadstone-clays ' of Derbyshire 117 
(Barrett (F C ) and Dr j W 11 llarnson, Melanism in the 
J epidoptera and its Possible Induction 240 
f jarside (S ) The Forms of Hy<poxis ciellata Linn f 745 
Garslang (Prof W ), Songs of the Uirds Second edition, 
466 

Caster (I ) Good lighting as an Aid to Safety 91 1 , 
Progress of Illuminating t.nginecruig, 768 
Caster (Dr M ) Gypsy Slavery fifiq 
Gatonby (Prof J B) Fixation of Iliiinan Fmbryological 
and Cytoiogical Matcnal, 830 1 ho 1 orniation of 

New Egg Cells during Sexual Matnnt) 8 The 
Human (ivary with special reference to tlie Corpus 
I uteum of 0\ulation 92 1 

Gates (Prof R K ) Cytology of Mutation, 951 Heredity 
and Fugenics 822 

(laubert (P ) The Determination of Minerals by the 
Microscopical Examination of the Streak left on a 
Hard Bo<iy, 852 

Cault (11 ) Ihe Soluble Ester Salts of Starch and the 
Higher Fatty Acids 63S , and G Ehrmann The 
Soluble Cellulose other Salts of the Higher Fatty 
Aeids 184 

Gautier (Dr R ) elected an honorary member of the 
Washington Academy of Sciences, 401 
Gaylir (Mane L V ), The Constitution and Age hardening 
of the Quaternaiy Alloys of Aluminium Copper 
Magnesium, and huigncsium Siliclde 491 
Geber, Die Alchemic des, Cbersctzt und erklilrt von Dr 
E Darmstadter 50 

Geiktc (Sir Archibald) Birthday of 947 
Gelinsky (D ), The Metallisation of Organisms 888 
Geloso (M) Isotherms of the Adsorption of Salts by 
Manganese Dioxide iio 

Genese (iTof R W ), An Einstein Paradox an Apology, 
283 

Giblctt (M A ), Scientific Exhibition at British Association 
Meetmg 437 , The Thunderstorm of July 9 lo over 
Southern England 113 Upper Air Conditions after 
a Linc-squall 863 

Gibson (Prof G A ) Mathematical Work of James 
Gregory, 913 

Gifiord (A C) Prof Lindcmann’s Iheory of the Spiral 
Nebulee, 320 

Gilchnst (Miss Eluabeth), The Slow Oxidation of Phos- 
phorus, 151 

Gilchrist (Grace G ), Bark Canker of Apple Trees 144 
Gilchnst (Prof J D F ), a lh^to*«U Parasite of the 
Snoek, CMoromyxum ikyrsttes, sp n , 924 
Gildcmcister (E ) and F Hoffmann Second edition, by 
E Gildemeister Translated by E Kremers The 
Volatile Oils third volume 381 
Gill (E L ), A Mountain Mirage 239 
GiUet (A ), Researches on ElectrodiSusion (Migration of 
the Ions), 304 , and F Giot The Treatment of Fibre 
with Cuprous Salts before Dyeing, J19 
GiUet (C ) Aqueous Solutions, 304 
Gilluly (J ) and K C Heald, Petrography of Dnll-cuttings 
from Oil wells, 67 

Ginsberg (M ) The Category of Purpose m Social Science. 
118 

Giral ( J ) and r A Gila The Use of Sodium Chloride as 
a Standard in the Estimation of the Halogens in Sea 
Water 28 

Glauert (L ), An Annotated List of Lizards from Wallal, 
73 The Fauna of Western Australia, III , 73, IV , 76 


Glazebrook (Sir Richard), Large Scale Research m Abstract 
Science, 121 

Gleichon (Dr A ) [obituary article] 870 
Chchitch (L S), The LstimaGon of Easily Dehydrated 
Alcohols in Essential Oils 304 
Gllxelh (& ), The Influence of Neutral Salts on the Silica 
Gels, 28 

Glover (Dr B T J ), Faults m Photography 702 
(.lodman (F du C^e) and O Salvin, a mural tablet to, 
unveiled at the Natural History Museum, 173 
Godwin (H ) appointed junior demonstrator m botany in 
Cambridge University, 607 

Godwm-Austen (Lt Col H H ), [death], 871 , [obituary 
article] 946 

Goldenwreiser (Dr A A ) Early Civilisation an Introduc- 
tion to Anthropology, 1 98 

Goldschmidt (Prof R ) translated bjjtatkaf W J Dakin 
The Mechanism and Physiologyo^ex Determina- 
tion, 927 

Goodchild (J H ) Landscape and History, 735 
Goodwin (Lng -Vice Admiral Su- G G ) Sir Alfred Yarrow, 
199 

Goodyear (Prof \\ H ) [obituary] 551 
fiorczinski (J„) Duninution of Intensity in the Red 
I’ortion of the Solar Radiation, observed in Europe 
and at the Fqiiator 747 

Gordon (J W ), Gentrahsed Linear Perspective treated 
with special reference to Photographic Land Survey- 
ing and Military Keronnaissancc, 194 
Gordon (S ), Hebridean Memonus 679 
Gordon (W T ) Tlie Genus Pitys 27 
Goiidie (Prof W J ) gift to Glasgow University for a 
bursary 811 

Gough (H J ) and D Hanson The Behaviour of Metals 
subjected to Repeated Stresses 813 
Graetz (Prof L), translated by Dr G Barr, Recent 
Developments in Atomic Theory 895 
Graff (C ) foundation of a fiUowship for a British graduate 
of Oxford or Cambridge at an American University, 


. Sfethyl Alcohol 151 
Gray (Prof A ), impending retirement of, ii6 
Gray (J ) The Mechanism of Ciliary Movement IV , 885 
Greaves (Prof J E ) Agricultural Bacteriology, 49 
Green (I^f AG), resignation from the Bntwh l^estuffs 
Corporation 331 

Green (H F ) reappointed second assistant at Cambridge 
Observatory, 607 

Green (R B ) A Manual of Human Anatomy fur Dental 
Students 501 

Greenwood (G ), The Detection of Rotatory Polarisation 
in an Orthorhombic Crystal exhibiting Crossed Axial 
Dispersion, 118 

Gregory (C G L ) Optical Works of Messrs Adam Hilger, 
Ltd , 223 

Gregory (Prof J W ) The (leological Society of Chma, 
883 The Structure of the Great Rift Valley, 314 
Gregory (Sir Richard), The Relation of Science to Progress 
803 , The Vault of Heaven An Introduction to 
Modern Astronon^ Second edition, 783 
Gregory (Dr W K ), The Gonlla s Foot, 738, 933 , R W 
Mmer and G K Noble, The Cbeiropterygium in 
Amphibia Sob 

Greig-Smith (K ) The High Temperature Organism of 
Fermenting Tan-bark, II , 76 The High Tempera- 
ture Organism of Fermentmg Tan-bork III , 924 
GnflBth (I O ), The Measurement of very High Tempera- 
ture, 589 

Griffiths (B M ), grant to, by the Newcastle and Gates- 
head Water Company for research purposes, 777 
Grignard (V ) and M Dubien, The Condensing Action of 
the Mixed Magnesium Alcoholates, ROMgX , 347 , 
and K Escourrou, The Tertiary Methylhep^ol^ 
their Catalytic ^drogenation, 184 , J Dcravre and 
R Escourrou, The Constitution of Natural Methyl- 
hep^one, 71 1 

Groth (Prof P von). Special volume of the ZritnMJtftur 
Xnttallographu m honour of, 319 
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Groume-Grjimailo (Prof W E) translated With an 
^pendix upon the Design of Open Hearth Furnaces, 
The Flow of Gases in Furnaces, 755 
Grove (Dr A J ), A Method lor Demonstrating the Stages 
m the Life History of Monocystis in Practical Class 


Grunmoch (Dr T ), [death], 871 

Gu8rard (Prof A L ) A Short History of the International 
Language Movement, 429 

Guest (D ) appointed as^tant hacteriologist in Sheffield 
Umvcrsity, 183 

Guillaume (J), Observations of the Sun made at the 
Observatory of Lyons 711 887 
Guillaumin (A ), The Vacuum ns a means of prolonging 
the Germmating Faculty of Seeds r8 
Guillet (L) The Electrical Resistance of Commercial 


Hardening on the Resistance of Metals and Alloys 75 
Gudhermond (A ) and G Mangenot CytologKil Observa- 
tions on the Mode of I'ormation of tsscntiil Oils 639 
Gunther (R f ), Vertchrae of Stenoosaiirus with Dis- 
coloured Grooves 910 

Gflnther Schulse (A ) Temperature of the Crookes Dark 
Space in Glow Disclurgo, 557 
Guntz (A A ), Phosphorescent Sulphide of Zinc 460 
Guppy (H U ) Suggested Botanical Exploration of the 
Higher Summits of the Caiio Verde Islands 472 
Gutton (Prof C ), la Lampc a trois electrodes ihr , S 
K Mitra and V Ylostald The High frequency Dis- 
charge in Rarefied Gases 1 19 
Guye (C h ) The Motion of the Gas in the Flcctro- 
magnetic Rotation of the Hectnc Discharge, 938 


mnl in the Manufacture of liquid Cartsin Ihoxide 
75 and G de Hccckcren A New Volumetric Method 
of Llomcntary Analysis 151 
Haddon (Dr AC) Ihimitive Culture Analysed 198 
Haden (Prof R I ) Chmeal Lalxiratory Methods 860 
Hadfield (Sir Robert) presented with the Thomas Turner 
gedd medal History and Progress of Metallurgical 
Science and its Influence upon Modem Lngineenng, 




(M ) * Chlorodiphcnylsulphonc, 227 
UM (Prof W ), Grundziige eincr 


, ,, vergleichendcn 

Scenkunde 717 

. , , r ^ 1 ^ Matlicmatical Theory of Natural and 

Pt 1 , 92Z , V B Wigglesworth 


Haehl . 

Halbfass 

Scenkunde 71 
Haldane (J B S), 

Artificial Selection Pt 1 , 92Z , V B Wiggl 

and C F Woodrow, Fflict of Reaction Changes 
Human Inorganic Metabolism Fffect of Reaction 
Changes on Human Carbohydrate and Oxygen 
Metabolism, 883 

Haldane (Lord), The Importance of Science to Industry 

Hale j^of G £ ), appointed honorary director of the 
Mount Wilson Obeervatoy, 108 and Mr Ellerman, 
Polarities of Sunspots 738 
Hale (H M ) AnstraUim Notoneebdie, 771 
Hall (A J ), Dyes and their Appheabon to Texble Fabnes, 
318 

HaU (E H ), The Quasi-equation of Pi>TdV/dT, 228 
Hall (H V ), Wood Carvings from the Congo and West 
Africa, 373 

Halliburton (Prof W D ), conferment upon, of the title 
of ementus professor, 130 

Haliimond (A F) and F R Ennos, Sblpnomelane, from 
North Wales, 779 

Hallowes (K A K), Poems of Science Pages of Indian 
Earth History, ^8 
Halse (£ ), Mercury C^, 430 
Halse (G W J, The Origin of Petroleum, 761 
Handy (W G ), Tattooing in the Marquesas, ary 
Hannah ( J D ) and £ L Rhead, CrystaUisation Effect on 
Galvanised Iron Sheets, 490 

Hansen (Prof H M) and Ev S Werner, The Optical 
Spet^m of Hafnium, 618, 900 


491 

Hanson (E T ) The Elementary Algebraic Theory of a 
Class of Photographic Objectives 638 
Hardy (W B ) The Micelle— a Question of Notation, 5 37 
Hargreaves (J ), elected president of the Chaldfan 
Society, 64 

Harkcr (Dr J A ) [death], 599 [obituary article] 629 
Harkins (Prof W D ) and U W Ryan, A Method ol 
Photographing the Disintegration of Atoms and of 
Testing the Stalnlity of Atoms by the Use of High- 


Harkness (Prof J ) [death] 871 

Harhng (W H ) The Hatchett Plammctir and Panto 
graph, 176 

Harmtr (Sir Sidney F ) Scientific Names of Gritk Denva 
tion 163 

Hames (Prof C ) [death] 698 
Hames (H ) Ihi Metric Campaign 3G3 
Hams (G W) A Wallnng Mouse 939 
Harris (P W), Your Broadcast Ucenver and How to 
Work ft Hints and lips lor the Radio Listener 
Second impression 358 

Harrison (Sir Hi vth) gift to I iverpool Univirsity 848 
Hamson (H H) Printing lilegraph Systims and 
Mechanisms 649 

llortland (Dr L S) awirderl the Huxley imd-il of the 
Royal Anthropological Instiluti for 1923 S40 
Hartndge (Dr H) The Accuracy of Visit il Observation 
and Mcasuremint 33s The I yc and Vision 332 
Hartung (E J ) Thi Mount Wilson Solar Observatory 348 
Haughton (S H ) and A W Rogi rs, 1 lie Volcanic K(x.ks 
of Zuurberg 959 

Hawkins (Dr E ) Medii il Climatology of 1 ngland and 
Wall's 932 

Hawkins (EM) Tlie Strcatfisld Memorial I-ccture, O67 
Hawkslcy and Sons Catalogue n( Apparatus 950 
Hay (O P), bossil Bison Irom Central Minnesota 67 
The Pleistocene of North Amtne^i and its Vertebrates 


Haynes (Miss 1 J M ) awarded the 1 ranees \\ ood 
memorial prize of the Royal Statistical Society 804 
Haynes (F 11 ) The Amateur s Book of Wirt loss t ircuits 
278 

Hayward (Dr \\ f ) awarded the gold medal of the 
British Mcdieal Association in Australia 18 
Heaton (N ) 1 ichens and their Action on the Glass and 
Leadings of Church Windows, 305 Dr E Mtllor, 500 
Heawoorl (F ) a hitherto unknown Italian World Map 064 
Hcdlcy (C ), Studies on Australian Mollnsca Part XIV , 

4i» 

Hcidelbcrger (Dr M ) An Advanced Laboratory Manual 
ol Organic Chcmistrv 380 

Hclbronncr (A) and t, Bernstein, The Action of the 
Antioxygens on Rubber, 227 
Henderson (J ) Stirling s Thtsircm, 90, 726 
Hendrick {^of ) Control of ITnger-and toe by 1 iming, O02 
Huinig (Prof F) Geologic von MUrttimberg nebst 
HobenzoUern Erste Lief 717 
Hcnn (Prof V), Molecular Polarity deduced from the 
study of Absorption Sjxjctra, 181 
Henry (A J ), Sunspots and Air Icmpcraturc in Amenca 

Henry (Dr Lydia) appointed Worden of the Household 
and Social Science Department, Kings College for 
Women 183 

Henry (M ) and W L Hindmarsh Siypandra glauca (a 
suspected Poison Plant) 23b 

Henry (Miss Marguerite) A Monograph of the Freshwater 
^tomaatraca of N S W Part III , Ostracoda, 304 
Hepbuzn (J K 1 ), Stereoisomerism among Derivatives 
of Diphenyl, 439 

Hepperger (J ), The hehocentnc velooty of Meteors, 673 
Herbex (Dr J ) and others. Tattooing and Lip Distortion, 
633 

Herbert (Dr S) The Unconscious Mind a Psycho- 
Analytical Survey, 787 
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Herdman (Sir WiJJjam A ) Foundeni of Oceanography and 
their Work an Introduction to the Science of the 
Sea 784 

Hentsih(Dr F) The Onindlagen der alpinen Tektonik 717 
Heron Allen (E ) and A Earland, The Foranumfera of 
l^rtl Howe Island, 118 

Hirt/sprung (])r h ), btudica in Stellar Masses 555 
Herzog (Prof T ) Die Pflanzenwclt dtr bohvischen Andcn 
und ihns nsthchen Vorlandes 500 
Hess (Dr I ), [obituary artitle], 511 

Hevesj^(Prof ) Absorption and Translocation of Lead by 

Hewitt (Pro?^J T), Synthetic Colouring Matters Dye 
stufls derived from Pyndine, Qmnohne, Acridine and 
\anthene '541 

Heycotk (C T ), elected president of the Cambridge 
Philosophical Society, 736 

Hill (Prof A V ) gift to Mandnster University 777 
inaugural lecture at I’niversity tolkge 631 Mus 
eiilar Fxercise 63 77 the work of 604 
Hill (Dr A \V ) Plants in relation to the Health of Man, 
I/h 

Hill ((i F ) New Termites from Central and South Fast 
Austraha, 70 

Hill (Dr LI and others Kata thermometer studies 6t> 
Hill (Sfiuadron- la'ader U M) The Manoeuvres of In- 
verted Flight 054 
Hiltner (Prof L) [death] 174 
Hingston (R \V O ) A Naturalist in Hindustan 301 
Hinks (A 1< ) Maps and Survej Second eelition qo 
H inxman (L W ) K t» Carruthers, M Maegregor, and 
others. The Geology of Corrour and the Moor of 
Rannoch 354 

Hbber (Prof ) Physikalischc Chemie der Zelle und der 
Gewebc Fanfte auflage i HUlfte 94 
Hobson (Prof F \V ) The Domain of Natural Science 
the (iifford Lectures delivcresl in the University of 
Aberdeen in 1921 and 1922 367 
Hobson (R L ) The Wares of the Ming Dynasty 89 
Hoffert (W H ) appointed research chemist to the Joint 
Research Committee of the National Benzole Associa 
tion and the University of la'cda 840 
Hoffman (Dr F'| Cancer m the United States 66 
liogben (Dr L), The Mcchanu>m of Amphibian Colour 
Response, 151 , and F R Winton A Physiological 
Function of the Pituitary Ctlands, 374 
Hogner (F ) Theory of Ship Waves, 292 
Holdich (bir T H ) Arabia and Arab Alliances, 127 
Holland (Sir 1 H ), Sir H H Hayden, 430 
Holm (T ) The Morphology Synonymy and Geographical 
Distnbution of Arctic Plants 22a 
Holmes (Dr A ) The Age of the Farth 402 
Holmyard (E J ), Bcrthelot s Work on Arabic Chemistry, 
700 )&bir ibn Hayy&n 876 Practical Chemistry, 
338 The Emerald Table, 323 , The I atm Works of 
Geber, 50 

Holt (Dr A), The Liverpool Meeting of the Bntish 
Association, 113 301 398 323 
Holt (Dr L F ) Food, Health and Growth a Discussion 
of the Nutrition of Children 94 
Holway(Prof E W D) [death] 172 
Holweek (M ), A Hchcoidal Molecular Pump 132 a 
High-power Lamp for Wireless Telegraphy with 
Removable Parts, 226 

Honda and Oku bo, Ewing a New Ferromagnetic Model, 21 
Hondl (Prof S ), Stirling’s Theorem, 726 
Hooley (R W ) The Skeleton of Iguanodon atkerfieldensts, 
sp nov from the Wealden shales of Athcrfleld 1 W , 
813 

Hoop (J H van der), translated by Elisabeth Trevelyan, 
Character and the Unconscious a Critical Exposi- 
tion of the Psychology of Freud and of Jung, 6 
Hooper (S E ), Aj^eciation of Time 373 
Hope-Jonos (F ), The Free Pendulum, 247 
Hopficid (Ihof J J ) > Senes Spectra in Oxygen and 
Sulphur, 447 , and Prof R T Birge, Spectral Series 
in the Oxygen Group, 700 

Hopkins (Prof E W ) Origin and Evolution of Rebgion, 

46 

Hopkins (Prof F, C/Owland), awarded the gold medal of 
the Royal Society of Medidnc, 17 


Horn (S LL The Adhestvo Apparatus on the Toes of 
certain Geckos and Tree frogs, 76 
Hornell, (I ), The Chinese Junk and Sampan, 669 
Horton (P ), The Excitation and lonisatipn Potentials of 
Gases and Vapours, 709 

Horton (W ) appointed honorary lecturer in Plant 
Histology in Ijverpool Umvenuty, 777 
Honard (Prof CL I,es ZoocMdies des piantes d Alnque, 
d Asie et d Oceanic Tome i. Tome 3, 433 
Hough (S S) [death] 63 [obituary article], 170 
Houldswurth (11 S ) Influence of Rapid Chilling on the 
Reversible Ex^nsion of Clay, 933 
Houstoun (Dr R A ) Light and Colour 433 
Howell (J P), University of Clxford Institute for 
Research in Agricultural Economics, An Economic 
Survey of a Rural Pansli, 278 
Howorth (Sir Henry Hoyle) [dcal|||aa((o8 [obituary 
artick] 1 71 

HrdliCka (fSr A ) The Teeth of Piltdown Man 66 
\un Hueno (Baron 1 ), Die Ichthyosauncr des Lias und 
ibre Zusammenhkngi, 276 

Uucstis (R R ), The Heredity of Microscopic Hair Char- 
acters m Peromyseus 815 

Huggins (M L ), Crystal Cleavage and Crystal Structure, 
114 

Hughes (A II) and P Lowe Intensities in the Hchum 
Spectrum 26 

Hughes (D K ) a New liross, 20 

Huguenard (M ) the Absolute Measurement of the Velocity 
of a Current of Air 746 

Hulme (1 W ) Statistical UibUography m relation to the 
Growth of Modem Civilisation Iwo lectures de- 
livered in tile University of Cambndge in May 1922, 
585 

Humphreys (J ) and A W Wclhngs A Text-book of 
Dental Anatomy and Physiology, 501 
Hnnt (EH) Hyderabad Cairn Burials and their Signifi- 
cance, 921 

Hunt (HA) Weather m Australia, 876 
Huntington (F ), with a chapter by H H Clayton, Earth 
and Sun an Hypothesis of Weather and Sunspots, 
681 

Hutchinson (R) The Economic Basis of Wheat growing 
in England, 734 

Hutton (C 11 ) renewal to, of a Dawna/ scholarship, 674 
Hutton (J H ), Depopulation of Primitive Commumties, 
111 

Huxley (J), Essays of a Biologist, 682 Late Fertilisation 
and Sex Ratio in Trout, 828 , The Physiology of Sex- 
detcrmination, 927 

Hynes (H J ) The Helminthosponum Disease of Wheat , 

364 

Idrac (P) Structure of Sea Wmds and their Utihsation 
for Hovering Flight, 746 

Imbeanx (E ) The Artesian Basins of Australia, 27 
Iinbelloni (Dr J ), Neolithic Man in Patagonia 486 
Imms (Dr AD), Clotlies Moths and thmr Control 880 
Ing^ (D H 1, Experunents with some Copper Wire, 491 
Inge (Dean W K ), Science and Man, 383 
Irwin (W ), The Salts of the Dead Sea and River Jordan, 

Irwm^inith (Vera) Life-histones of Australian Diptera 
Brachycf^ II Asilidse No x, 747 , StudlM in 
Life-histones of Australian Diptera Brachycera 
D) Stratiomyiidae No 4 348 
Ito (I^ S), Japanese Uromyces, 112 

Jackson (Dr B Daydon), Unmeus (afterwards Carl von 
Lund) the Story of his Life, adapted from the 
Sweduh of Theodor Magnns Fries, Emeritus Professor 
of Botany in the University of Uppsala, and brought 
down to the Present Time in tne Light of Recent 
Research, 713 

Jackson (L C), Paramagnetism at Low Temperatures 
Pti 1 and II , 778 , and Prof Kamerllngh Onnes, 
The Maraetlc Properties of Gadollnum Rthy^phate 
at Ixw TemperatursB, 226 , The Masnetic Rop^iss 
of some Paramaraetic ZXonble Sulphates at Low 
Temperatures, 778 
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of Wave-length on Reflection of X-taya from Cryntals ? 

Jeans (i)T J H ), The %uatton of Van der Waals, 798 
Jeffre]^ (Dr H j Tidal Diiisipation of Energy 62-1 
Jebn (Dr T J ) and R M Craig Ceology of the Barra 
Isles 886 

Jellinck (A ) and T Koppanyi, Mental Capacity of Rats 
with an Injured Brain, 675 

i enkin (A P ), On the Structure of the Molecule 326 
enklDson(Dr F T H ), [dcatW 482 [obituary article], 516 
onness (D ) and J Cameron, The Copper Eskimo 951 
ennings (H S ), Crossing over and the fheory that the 
Genes are arranged in the Chromosomes in Serial 
Order lao, Some Consequences of Different Extents 
of Interference in the Cro^ng over of the Genes, 120 

j ennison (H M ) Causal Organism of Potato Blackleg 951 
ensen (H I ), The Permo-Carboniferous and overlying 
Systems m Central Queensland 348 
Job fP ), The Complex Ions formed by Silver Salta and 
Ammonia or the substituted Ammonias, 75 and G 
EmschwiUer, The Photo-chemical Reduction of Zme 
Sulphide, ^7 

Johnson (G ), The Star People, 783 

Johnson (M C) appointed demonstrator in physics in 
Birmingham Gmversily 811 

Johnson (Dr W B ) and Dr L Lloyd Tsetse Hies in 
Nigeria, 60 

Johnson (Ven W G ), Nyasa, the Great Water being a 
Description of the Lake and the Life of the People, 129 

j ohnston (R G ) Kepellants of Clothes Moths 622 
ohnston (T H ) and G H Hardy, A Reidsion of the 
Austrahan Diptera belonging to the (icnus Sarcopliaga, 
34« 

Johnstone (Prof J ), The Mechanism of Life in relation 
to Modem Physical Thcom 352 
Jolibois (P) and Chassevent The Setting of Plaster 184 
Joly (Prof J ) to deliver the Halley lecture for 1924 673 
Jones (H Spencer) appointed H M Astronomer at the 
Cape, 246 

Jones (M Cf ), Physiological Classification of Oats, 556 
Tones (Dr Tudor), Biology at the Cross roads, 642 
Jordan (Dr D Starr), The Days of a Man being Memories 
of a Naturalist Teacher, and Mmor Prophet of 
Democracy 2 Vols , 231 

J ordan (F C ), A Variable of very Short Period, 65 
oshn (Dr £ P ) and Dr F G Benedict, Metabolism in 
Diabetes 739 

Jun^Dr C G ) translated by H G Baynes, Psychological 
Types or the Psychology of Individuation 87 


Hammerer (Dr P | Breeding Experiments on the Inherit 
ance of Acquired Characters, 237 Experiments on 
Ciona and Alytes 820 

Kapitza (Dr P ) elected to the Clerk Maxwell scholarship 
in Cambridge University 303 


I ine snninai 
T), Late M 


Kellogg (R ), New Oligocono Toothed Cetacean from 
^utb Carohna, 806 

Kennelly (A E ), The Constant Ratio of Mean to-mid 
Potential of Current at successive Equidistant Points 
etc , 228 

Kenner (Dr J ) Stereoisomerism among Derivatives of 
Diphenyl, 339 

Keys (Dr DA) Standardising Pie*o electric Apparatus, 

Kidd F ) and Dr C West Brown Heart ’ in Apples 
and Pears, 636 

Kidson (Capt E ), Remarkable Ascendmg Currents at 
Melbourne, 938 

Kidston (Dr R ) The Carboniferous Flora of Great 
Britain 145 and Prof W H I mg On PalaopUys 
MiUtn (McNab) Notes on Fossil Plants from the 
Old Red Sandstone of iscotland 1 , 27 Plants of the 
Middle Old Red Sandstone, 807 
King (E S) Photovisiial Magnitudes of One Hundred 
bright Stars 815 The Extrafocal Method of studying 
Magnitudes 7G9 

King (Major H H) exwnmental demonstration by Prof 
1 P Pawlow of the Inheritance of in Acquired Ner\ ous 
character 664 

King (Prof H S ), Hafnium and Ccltium, 9 
King (Col W G ), The Conquest of Malaria 3 
King (Rt Hon W L N ) conferment upon of an honorary 
degree by Edinburgh University 777 
Kirscb (Dr G ) and Dr H Pettersson I>ong range 
PaiGcIcs from Radium active Deposit, 394 (>87 , 
The Destruction of Atoms by a particles 675 
Kistiakowsky (I^uf Wl ) Methods of Chemical Reactions 
936 

Klaatsch (Prof II ), edited and enlarged by Prof A 
Heilbom translated by J McCabe The Evolution 
and Progress of Mankind 834 
Klcinc (Prof ) Bayer 205 909 
Kloss (C B ) Blyth's Bulbul (Xanthxxus Jlave^cens), •jb 
Klyce(S) Universe T39 

Knibbs (Sir George II ) Science and its Service to Man 672 
Knight (Capt C W R ) A Kmcmatograpli Nature 
Lecture 317 

Kmpping (Prof ) Hard X-ray Tubes, 487 


Kaye (Dr G W C ), Dr J A Harker, 629 , Physics and 
ita Amllcations, 133 , The Physics of the X-rays, 123 , 
The Practical Appllcatloiu of X-rays, 277 
Kearton (W J ), Mercury as a Working Substance for 
Binary Fluid Turbmes, 844 

Keith (Sir Arthurt, Embryolo^ and Use-inheritance, 360 
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complete System of the Double Binary (2 2) Form, 886 
Turner (A J ), A revision of the Australian Anerastnano; 
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and Hblaeis of Office at the University of Cambridge, 
from the Earliest Times to 1900, Part I Vol 2. 733 
Vercelli (F ), Le sciense fisiche e matematiche nelle opisre 
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from Tropical and Sub-trc^iical America, 228 


Venkataramaiah (Prof Y J and Bh S V 
Active Hydrogen by Electrolysis, 57 


Weal (K M van). Oceanography of the Java Sm, 913 
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Modern Physics and the Atom 

I N mother part of this issue wc publish as a spe< lal 
iupplement a translation of Prof N Bohrs 
lecture on atomic structure whi h was delivered at 
Stockholm last Deremlwr on the oceiiion jf rcreivmf, 
the Nobel pnre for ph) sii s It seems i fittinj, occasion 

to survey the general lints of the re tnt development 
of phtsital theories as to the nature tf the atom 
rht views put frrward in Prof Bohrs address may 
fairlv be regarded as the furthest stage yet reached 
The leading feature of the physics of the twentieth 
century his been the development of our present 
contrctc picture of the individual atom In this 
respat modem physics stands nghtly in sharp 
coA^-ast With previous work — properties of matter m 
biftkr tljermodvnamic electrodynamic and optical 
theory These theories formed the mam part of the 
studies and lontnbutions of physicists lefori 1900, 
and advamed with paTtiiular rapidity in the latter 
half of the last century In all this work though the 
atomic nature of matter had already come to general 
raogmtion m virtue perhaps of chemical rather than 
physical evidence atoms, if recognised at all, play 
only a secondary part The reason is that though 
thrones of matter (e g gases) may be built up on an 
atomic hasis applications of these thcones are always 
statistical m makmg them an averai^mg process is 
used and the particular features of an atomic model 
largely disappear lor example, almost any atomic 
model will reproduce the mam properties of a gas 
It IS onh in tlie finer pomts sucli as the exact \ anation 
of viscosity with temperature that the particular form 
of atomic model becomes relevant/ and even here the 
vanation deduced is very insensitive to the model 
chosen Crude uid vague ideas of the atom — little 
more than the mere recognition of its existence — were 
all that were necessary to phynics m this phase 
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The same is true m a somewhat less staking way of 
the electronic conception of electnoty This idea 
became current m a vague form and -was shown to be 
a suitable foundation for the known phenomena of 
electricity , it was not till some years later that the 
fundamental expenments on the conduction of 
electnaty through gases first led to a practical demon- 
stration of the existence and mam properties of the 
electron Just as with atoms, a brcak-away from 
statistical deductions was necessary before the electron 
could be assigned a definite form The demonstration 
of Its existence and properties, thou(,h it belongs 
histoncally (1897) to the nineteenth century, is in 
fact the starting point of what we have called twentieth 
century physics ^ 

This concentration on the statistical side was of 
course inevitable, for the phenomena to which current 
theories could be applied were mainly concerned, as 
we have said, with the properties of matter or electncity 
m bulk There were, of course, sinking and significant 
exceptions which were already well known for many 
years before 1900 — for example, optical spectra 
These had long been recognised as essentially character- 
istic of particular atoms or molecules, obscured little 
if at all by any process of averaging But optical 
spectra are too complicated and their conditions of 
excitation too obscure to have formed then a possible 
basis on which to build theones of atomic structure 
with any real chance of success It was necessary to 
wait first for direct expenmental evidence of the more 
fundamental properties of individual atoms which are 
unaffected by the widest possible range of external 
orcumstances It is clear that it is such properties 
that any atomic model must first set out to reproduce 
The discovery of the nature and properties of X rays 
might have provided a new and more hopeful starting 
pomt Here we have evidence of fundamental pro- 
perties which remain constant and characteristic in 
all known circumstances But even this evidence- 
even, for example, an empirical formulation of Moseley s 
law— would scarcely have been simple and direct 
enough for a starting point, and m fact was not 
available until after the first essential ideas had been 
otherwise won The evidence necessary for the start 
had clearly to refer directly to individual atoms and 
be such as to lay down with absolute convincingness 
the mam features of atomic structure It was pro 
vided first by the study of radioactivity, and it is 
diflScult to sec, as we have tried to show, how any 
other evidence could have been sufficiently powerful 
lor the purpose The radioactive evidence soon made 
It clear that here physicists were concerned with pro 
cesses connected with the most mtunate structure of 
the individual atom, which outside conditions (physical 
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or chemical) were poweiiess to affect , and concemed, 
too, with energy transformations in a smf^e atom so 
large that the resulting effects could actually be 
detected This made it clear that the atom must have 
an mnermost structure, a place apart, the seat of 
gigantic forces Ideas of the atom thus began to 
tend generally m the right direction, and crystallised 
mto the nuclear atom when the nature of the « particle 
had been established and the phenomena of its scatter- 
ing woriced out 

It was at this pomt (191X) that Prof Bohr's contnbu 
tions began, and it is convement to specify the situation 
m somewhat more detail It was^Nnm that the 
atom must almost certamly consist of a heavy nucleus, 
of extremely small size, with a positive electnc charge , 
this nucleus must probably behave, so far as the rest 
of the world or even the rest of the atom was concemed, 
as a massive point charge The nuclear charge must 
be neutrahsed in the natural atom by a system of 
satcihte electrons in number equal to the number of 
units in the nuclear charge Their arrangement was, 
however, quite unknown, except that they must with 
the nucleus compose a stmeture on the scale of the 
atom of gas theory — a scale which is exceedmgly large 
and open compared to the dimensions of the nucleus 
and the electrons themselves The exact number of 
satellite electrons or units of nuclear charge was also 
uncertain but, by the results of X ray and a-partide 
scattering, must be about half the atomic wei^t It 
was almost certam that it was two for helium and one 
for hydrogen If these views were to be accepted the 
hydrogen atom must be very simple — a single heavy 
nucleus with a umt positive charge, and somewhere 
near it a single electron it must also yield the known 
senes spectrum of hydrogen This was the problem 
presented to Prof Bohr He maintained from the 
fint, and justly as is now adrmtted by all, that there 
was no possibility of a solution within the domam of 
classical electrodynarmcs, and that the ideas of the 
quantum theory must be invoked How these ideas 
lead inevitably to the accepted hydrogen atom of 
to day IS set forth at length in the first of his three 
essays, The Theory of Spectra and Atomic Constitu- 
tion,” referred to m Natuke of Apnl 21, p sa3» and, 
more shortly, in the present supplement 

The next essential step was Hie final assignment of 
aUmxe number, which connected up once and for all the 
ordinal number of any atom in the periodic table of the 
elements, its nuclear charge, the number of its satellite 
electrons, and its characteristic X rav spectrum This 
assignment, which was, of course, the result of a system- 
atic survey of X ray spectra, was to some extent 
directly inspired by the successful theory of the 
hydrogen atom, and without that theory the full 
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■Igiufieuice of Momic number would hove been iniMed 
At tiut stage (1915) a general grasp had been obtamed 
of tiie sequence the elements and of the essential differ* 
ence between one atom and the next, m full agreement 
with evidence of an entirely different type — ^the displace- 
ment laws of Or and ^-particle radioacuve changes 
In the further elucidation of the organisation of the 
sateUite electrons and the mterpretation of the periodic 
pible of the elements. Prof Bohr has played the leading 
part The results obtained are described by Prof 
Bohr at length m our supplement It is sufficient to 
say here that, thanks to this work, we are now confident 
tluit the satellite electrons are arranged m groups 
We know the number of electrons m each group 
They move about the nucleus in orbits, some of the 
characteristics of which we already know, and these 
characteristics are the same for all the electrons of a 
group We know, further, the order m which the 
vanous groups appear in the system of the elements, 
and even to a limited extent why the actual order must 
be observed This information is summarised m the 
supplement (Fig 9) The details of the picture — im- 
portant details — have yet to be filled m, but we can no 
longer doubt that we are odvanemg on the nght hues 
In conclusion, one may glance for a moment at the 
profound reaction of these views of atomic structure 
on physical research In return for their spectro- 
scopic basis m the Balmer senes, they have revolu- 
tionised spectroscopy, which is now — ^X-ray and optical 
alike— one of the mam avenues of advance in physics 
They have created a whole new and fruitful branch of 
study, the excitation of atoms by electronic impacts 
They provide a concrete picture of the atom which 
can form, and is forming everv day, a trustworthy 
basu for the study of all branches of atomic phenomena 
Finally, one must expect that the facts of chemistry 
will not much longer stand apart Though much 
formal progress has already been made in the theory of 
valency, the detailed electronic theory of the structure 
of molecules has yet to be begun , it will mcvitably 
present grave difficulties But these views of atomic 
structure have, for example, already presented us 
(unasked) "with a carbon atom with tetrahedral sym- 
metry , they lead us confidently to expect that the first 
advances in the derailed theory will not be long delayed 

The Conquest of Malana. 

Mmotrs Wtih a Ftdl Account of the Great Malana 
Problem and Us ScHuHon By Ronald Ross Pp 
XI+S47 + S1 plates (London John Hurray, 19*3 ) 
24s net 

I N Stf Ronald Ross’s " Memoirs ” infoimation is to 
be found which will interest the conventional 
“ wide code of readers,” m that the subjects treated 
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must appeal to the Impenalist, the political e co nomi st, 
the sanitarian of the troiMcs, and the cosmopolitan 
science research worker , nor will those who respond 
to the “ call of the East ” fail to find mterest m details 
of scenery and travek m India and Burma. Amot^ 
the Items illustrating the importance of research m 
aiding the well-bemg of communities and nations are 
discussed the conditions under which the discovery 
of the agency of malana conveyance was made, as 
a result of the labonous expenmental efiorts of the 
author In the section dealing with this subject 
will be found a tale devoid of techmcaliucs of re- 
lentless search for a scientific truth, with its re- 
curring disappointments, baffled schemes, renewed 
hopes, and ultimate victory, which, in entrancing 
mterest, roav compete with Sherlock Holmes’s efforts 
at his best 

For centunes, the problem of malana afforded a 
favounte subject in medical wntings for opuuons 
and disputations By 1880 lAvcran had found the 
plasmodtum malanee in the blood of human beings , 
but the vital matter, m respect to prevention, as to 
how the protozodn gamed entrance to man remamed 
a mystery In 1894 Hanson excogitated an hypothesis 
as to malana agency, which was published in detail m 
the Lancet (vol 1 , p 1309) Ross was m England 
in that year Between the younger man, eager to 
remedy the distressing conditions ansmg from this 
cause in India, and the older, glad to find an enthusiast 
in malana prevention, there arose a mutual professional 
interest and interchange of views, which continued 
dunng Ross’s labour in that country It has smee 
been insisted that Ross was a mere manonette under 
the control of Hanson , indeed, that ho was “ selected ” ^ 
by the latter for this particular work, and that Hanson 
was the “ discoverer of malana ” 

Where admiration for Hanson can justly be given 
in this matter is m contemplating his re&sons for 
framing the hypothesis of 1894, namely, that it imght 
prove an mcentive to research on malana which, as 
he asserted {Journal of 'State Medtetne, September 1909), 
“ IS far and away the most important of the many 
problem? of tropical empire— that empire upon which 
so much of our present and oi our prospective nauonal 
prospenty depends" No claim to onginahty was 
made by him, and with the one exception (added m 
1898 to the original conjecture of 1894) that the flagella 


W Uwt be6n Rom •< MhcM » 


UnM^ioc Uk IlmttlMi Uik (p. i«, »1 

Wttbblfhnotliadbol zSm m bivltttkn to loMlIcal on la Indh nMnUr 
{BrauHitinotJomuU, vALp 1309) to niukrtakc nMuoIi on Um Uon 
nSS««^ .nid,^iAM to M fanSiW hlM with tMoltw^ tUi 


nSlMted, lod, ■ftor Rom hii_ 

laiM (fiJtJ Kinli iS) In iSiA 


th oBclolhr UK 

odMitW to nndtiUka tb 

il tvaOilil* la Eaflud (jpp. 131, 147 




4 


NATURE 


[July 7, 1923 

of the plasmodium were ‘ flagellated spores '* (which I Italian savants, gave his opinion thus . “ The discovery 


was an error), no originality is recognisable By 
dovetoilin,;? various views of acknowledged authorities 
with the analog) of filanasis, as previously suggested 
by Lavcnn, he attempted to meet the then current 
optmon of transmission of malana to man through 
the medium of air or smter 
The ‘ Memoirs ’’ show that up to 1896 Ross had 
laboured to prove the hypothesis of Manson, and that 
mosquitoes, fleas, bugs, horse flies, and cockroadics 
had been duly examined, while dirert experiments 
upon human hemgs had been made as to conveyance 
b) water, with the result that he informed Manson 
that the belief is growing upon me that the disease 
IS communicated by the bite of the mosquito ’ (pp i 
176, 190, 19)) To this Manson replied, ‘ It may be 
the mosquito conveys the parasite by biting, but I do 
not think so — at all events, 1 do not think so directly *' 
Ross now informed Manson that he wts dying to go 
away to some regular hotbed of malana ’ — the objet t 
obviously being to secure possible factors m intense 
occurrence He obtained short leave from military 
duty, and proceeded to a spot popularly held to be 
the haunt of a deadly form of malana— Sigur Ghat in 
the Nilgins Hills This resolve was the turning-point 
of his investigation A detail concerning his return 
to Bangalore, where he was stationed, docs not appear 
in his Memoirs ’ A fnend perceived a mounted 
man approaching him gcsticulatmg excitedly This 
proved to be Ross, who shouted I ve got it — I’ve 
got It ' ’ Naturtlly, a fortune by a sweepstake or 
the like was sensed, but a demand for enlightenment 
elicited the banal repl), I’ve got the fever’ He 
had been able to concentrate attention upon air, 
water, and the mosquito as factors, with the crowning 
joy of suffering from fever , he was able to adopt a 
“mathematical Ime of reasoning, which pomted to 
the chances of the malinal germ being conveyed by 
the mosquito direct to man rather than in a form 
diluted by air or water Thereafter, he could say 
With Newton that he did not deal with hypotheses 
but with facts Un August so, 1897, Ross identified 
the first stage of development of the plasmodium in 
the mosquito It would deprive the reader of in 
teresting details were the further historv of his efforts 
traced Suffice it to say that by July 9, 1898, Ross 
W nol proved but had disproved Manson s hypothesis 
oJ/Sgf 

Ross has roundly declared time after ume, and in 
various forms, that it was Manson s ‘ great induction 
whicdi did It — ^nothing else,’ and that he had received 
advice from Manson These affirmations have been 
misconstrued Lister, after entering judicially into 
the attempted piracy of Ross’s discovery by certain 
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of the development of the parasite in the mosquito 
was due solely and simply to Major Ross, who had 
shown absolute candour, perfect openness of mmd, 
and a readiness to recognise the work of others’’ 
Throughout the “ Memoirs ” these attributes are 
unconsciously displayed by the author* The advice 
as to technique given by Manson was based upon 
special knowledge of filanasis— it was found mapph 
cable by Ross to his requirements , it was, nevertheless, 
courteously acknowledged The ‘ great induction ’’ 
referred to the function of the flagella, and, when 
depnved of Manson s erroneous bug|lilhui as to these 
being spores, did not differ matenally from the views 
expressed previously by Laveran and Mannaberg 
Ross, however, justly held that, by insisting that the 
flagella had some undiscovered yet important bio- 
logical function, Manson had provided an incentive 
to research, which he handsomely acknowledged 

Manson had the gratification of finding that he had 
been the factor in inducing one man, among hundreds 
of potential workers to whom he had made an appeal 
broadcast, to undertake research on what he beheved 
to be (British Mrdtcal Journal, 1898, p 1376) “the 
logical outcome of well esccrtauied facts, and 
the most proinising guide to fresh facts That one 
man was Ross, whose inner consciousness, as earlv 
os 1890 9^, had been stirred to discover means for 
averting the misery incident to malana m the popula 
tions of India In his poetic record, under the title 

Indian hevers, ’ he had wntten, “ 0 God reveal 
thro’ all this thing obscure, the unseen, small, but 
million murdenng cause ’ ( Philosoplues, ’ p ai),, 
and, on the day when he realised that his invocation 
had been answered, wrote, This day relenting, God 
hath placed within my hand a wondrous thing , and, 
God be praised, I know this little thing a mynad men 
will save ’ 

Ross hid defimtely undertaken his research— not 
in the quest of abstract science — but in the interests 
of preventive medicine His next hope therefore was 
to be allowed to appl) methods based on bs discovery 
The Government of India (in which country one 
inilhon deaths occur yearly from malana), however, 
not only failed to issue so much as the usual stereo 
typed “thanks of Government, but also refused to 
promise bm faulities Rather than leave matters thus, 
he retired from the Indian Medical Service, with a 
pension one fourth the value he might have secured 

• At loftr ywn of ((e, he had tUll to Icain that the oompaodiiiitt to tha 
tenth Comroandmmt— ‘ nor anythlns that la hii -traa UaUa to be 
t^tten by noudo men <4 ictaioe and Uut with OovammaBta tha 
aalom rolltica Snt and deU tak the hmmoat aUowa littla Kxna (or 
SiianciagtbcmteraitiottoUivtalaladaiditaaMinttTentioii DUSonltka 
encounteied aie faeton In evolution— ancnetlmw beoeScant In the oaae 
of the anthoi for many yean iliice he anlved at that an ot dtumttim, fat 
pnblio epcMhee and in litnatuaa ha baa pravad a powarful advocate o( aid 
to raHanh wothen 
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b^ecd OR kaowle^ gamed by Ron, invabdmg aod 
stdoMss iR the British gamsons m the tropics have 
beenredttoed to aa extent aduch must rqironnt many 


Varfaible Stort^ 

Sptcoh Astmumua Vadeam. V. Hera atg egrixttt von 
Johann Geoig Hagen, S J , upd Johann Stan, S J. 
Die VtoiiUiderlichen Sterne Exeter Band <Se- 

scbichtbdh-Technischer Von Johann Georg 

Hagen, S.J. Pp xx+8ii (Freibuxg im Bteufta 
and London * Herder und Co GjnbH., xpsi.) 

43/ 

T hough the subject of vanable stars, i^Mit from 
still eartier beginnmgs, has beei actively studied 
for a century, and the realisation of its importance has 
been reflected in a growing vdlume of technical htera> 


tboniand pounds— irrespective of human sufiermg— 


ture, it has not hitherto received extended discussion 


saved , giept mercantile firms have extended trade 
to areas t^ formerly shunned frcun dread of the 
malana fiend, and these share the bmefits of oommerce 
consequent upon the opening of the Panama Canal, 
the construdson of srinch had proved impossible m the 
hsnds of the Princh— owing to the ghastly mortality 
of employees— in the absence of Ross’s methods,’ 
donng^tbe great War, according to the Oflioal Hutory 
(vol a, p. S38), “ the loss 'of the strength to the 
amuee from the efieets of malana was great, and 
hut for ik$ pnomtno ttutkodt adopted tt mtgki hm 
hem tnadadaify potior ’* O^talics not in the original) 
What law the nation, the Faifiament of which voted 
jfifiooL to Jemier ui token of gratitude, done for this 
IKacticel philanthropist? 

In “Xemrirs” covenng many yean and many 
localities, the author has left little room for cnticum 
as to accuracy. A.t p. S33, the date of hu first gleam 
of success IS emmeou^ stated In the text , fortunately, 
the next page is faced by a facsunile which correctly 
shows the date to have been August so, 1897^ at 
p 337, uij^iefemng to Hafikine's good work, it is 
evidoit the date 19x6 should read 1896 , at p 198, 
m refexence to the use of “ bi^’e malana,” the context 
would riioir that the mtmtion is to refer to 1896 
and not.^|9od. The Madras Presidency can claim 
freedmn riie conceptum tlmt (p soo) ” thopi^ 
plagne b^lnuken out for some years m Chm, almost 
no {freuaMloas had been taken to exclude it from 
India,” XtUlaaocuratatodescnbelCr.E. H Hankm, 
the ablb bactendogut, as ” the discoverer of the mode 
of purify^ wells by pennangana'te of potaesium” 
He did^t mitSate the method , to him u the credit 
of, showing that the tholera vibno u killed by the 
cbemhaJ, ax^ is not starved out of extsfonoe by its 
action on 'oxgaoic matter The Hmdu title of 
*' Hahamja ^ used la connexum with*^ independent 
potentate aoentieoed at p loi wiQ doubtless be 
coneemd in ffiture editums ci the woik 

W.G.Kmo. 


tm histoncal hnes in a work exdusivdy devoted to 
this branch of astronomy The first volume of such a 
work, for which Father Hagen assumed responaitnhty, 
has now been completed by the inclusion id a four^ 
and last part, on tto dements of the-hght-change, the 
three earher parts having been issued separately from 
the year 19x3 onwards The remaining second volume, 
whi^ win deal with die physical coqilanations of the 
phenomena of vanable stars, is m the hands of Father 
Stem, and its appearance will be anticipated widi 
‘mterest 

In these days, when the insistent demand for sum- 
maries even to the most condensed papers betrays the 
fact that honest reading is out of fashion, there is some^ 
thing impressive m an ample and schobily work like 
this, with Its more than 800 quarto pages The three 
eariier parts dealt with the eqmpment of the obeerver, 
the act^ observatwa of vanable stare, axul the reduc- 
tion of the observations Refwomes to other methods 
will be met witb inadentaDy, but it is to the visual 
method m its historical development that the woric is 
almost exdusivdy devoted Naturally there are parts 
of the subject which are largdy mdepeni^t of the 
particular method fd observation, and the discussKm 
of them wiD serve a more genmal application 

To avoid miscoDception as to the nature of the wOrie 
and Its limitations, it will be well to refer to an expltta- 
tioD given at the outset in the preface, There it^is 
stated dearly that for the prmcipla of photometry, 
the pracbcfd details of astronp y ical^photi^naidiy, t^ 
descnption of a!Q fiie vanaus tapis of iq^israttiB and 
those parts of mathematics^ theory which are involved 
m the discassifin of rim obse^ttaii, rite reader must 
consult m pach case the appsopnate text-book or even 
an encydfSpadia. To tl^ it should be added tiiat 
tiie bodi oon^lns no figures or lUpVtrattons, and that 
v^ ht|dp qiace » occupied by tabularvnatter Thus 
it ■ ^BQitaise a texMmok suitable for the needs Of the 
ordmaiy Observer, but an histoncal woik from wfaleh 
the Imorn of past exprenence can be derived from 
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judidoua con^aressioa of the atamdant material, ao 
far from diminishing, would have poaitively enhanced 
the value of the woi^ Moreover, while a full treat- 
ment of those tecfamcal matters, which have a general 
(^oracter and yet find a particular application m this 
special subject, would have been out of place, short 
explanations based oo first prmciples could sometimes 
have been interpolated with material advantage to the 
general reader But it is as an histonoal work of 
reference riiat the volume now completed must be 
judged, and as such it will bnng the author of the 
** Atlas Stellarom VanabOium ” the renewed gratitude 
of all those who are mterested m this branch of 
astronomy H C P 

The Study of Fossils. 

Ammals t/u Past oh Aeeoimt of Soms of tks Crtaiurss 
of the Aneteni World By F A Lucas Sixth and 
revised edition (Handlxiok Senes, No 4) ^ 
XU +307 (New York American Museum of 

Natural History, xpaa ) n p 

I N 1901, when Dr Lucas was a curator of the Umted 
States National Museum, he published a most 
useful popular book on the study of fossils, with special 
reference to the remarkaUb extinct vertebrate ammals 
found' in North America A decade later, when he 
become duector of the Amencan Museum of Natural 
History, New York, he repnnted his work as one of 
the handbooks of that museum, whoe it has had a 
large sale He now has issued a much-revised edition, 
wirii numerous new illustrations from fossils actually 
m rile Am«icBn Museum 

Dr Lucas's little treatise » neither a museum guide 
nor a text-book, but consists of a senes of gossipy 
riiapttes, eadi on a special subject, admirably designed 
to rouse an uiterestur the study of fossils He explains 
their nature, describes how they are collected wd 
made available for science, and leaves the reader m 
a frame of mind to apfffeoate more systematic and 
tedimcal works on the subject At the end of each 
diapter, indeed, he refers to some of the more important 
bteiature, besides mentiomng the chief American 
museums m which illustrative specimens can be seen 
Among the new matter may be speoally mentiored 
a discussion of Mr Beebe's theory of the ongin of 
flight m buds, a chapter on flymg reptiles with some 
good IDustrations from Seeley’s "Dragons of the 
Air," an account of Tyrannosaurus and the gumt 
Eocene bird Diatryma, additional figures of dmosaors, 
and a photograph of the restoration of the Amencan 
mastodon in the State, Museum at Albany There 
is also a pbotcgiaph^of an engraved bone found m a 
cave near Pmeville, Missoun, m 19S1, which seems 
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moth or masto d on 

Dr. Lucas writes, of course, primarily for Amedd£i 
readers, airi It u natural that be should place American 
discoveajes in the front rank, but he is wront m 
stating riiat " the largest single bone tri a Dtoosaw-** 
IS the tingh bone of Brachiosaunis at CSucago—it is 
three mcfaes riuuter than the humous of the African 
Gigantoeaurus at Berlin The rivalry between the 
Amencan paleontologists and them coUeegues in the 
Old Worid is one of fnendly emulation, triiich has led 
to great discovenes in more than one hemisfdieie. 



Our Bookaliel£ 

Methods and Estpertmenis tn Menial Tests By C A 
Richardson Pp 94 (Lemdon, Calcutta, and 
Sydney G G Harrap and Co , Ltd ,193s ) y.id net. 
It is difficult to perceive for what type of audience 
Mr Richardson’s book is mtended If it » meant for 
readers who have no knowledge of any of the literature 
on the subject, then it is surely out of place to introduce 
the subject by a rather perfimetory discussion of the 
cnticisms made against the use of tests If, cm the 
other hand, it is meant for readen already cmveisant 
with some of the work done, then much of the dis- 
cussion u useless The same remark applies to the 
statistical account. 

The details of the experimental testing of grouM of 
children are very mtercsting, but would have oeen 
more suitable for an article in a psychological journal 
than for a book 

The OrgamsaHon and AdmtntstrattoH Physttal Edncef 
tton By Prof Jesse Feinng Williams Pp xm + 
335 (New York The Macmillan Company , 
Ltmdon * M ac m illan and Co , Ltd , 1933 ) 93, net 
Da WitUAJfS uiges the necessity for physical educa^ 
tion to be placed on a scientific foundation, and gives 
such a basis with a wealth (rf detail which is rarely 
assoaated with the subject Indeed, h is earned to an 
extent which, m Great Britain, is unnecessary. The 
chapter on b^th and efficiency is the least scietitific , 
little reliance can be j^aced on tests mvotvmg such 
factors as height and weight charts, and the rationf the 
girth of the am to that of the chest The general 
purpose of the book is good, and it riundd provide a 
stimulus to interest in pbysu^ education. 

Charaeter and the Vneonsetotu A Cntteal Exposition 
if the Psyehelogy vf Freud and ef Jus^ 2 ? J 
van der Hoop Authorised Translation Eosabetb 
Trevelyan (International Libta^ of rsyebalogy, 
Phiknophy, and Scientific Method.) Pp viu + saj, 
(London ' Kegan Paul and Co , Ltd , New York * 
Harcourt, Brace and Co , Inc., 1933 > tor 6d net. 
Tbu is a general and rather sm^cial account of the 
theones of IVeud and Jung The author trib us it is 
the result of nine years’ mtcnsive study of the practice 
and thtory of paycho-analysis, which seems to meftiv 
that he has been a pracutioner during that period. 
Hie translation » well done 
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eteim^ h tu tenufeadmU. NetUur 
pim Mt mmdfftpkt t$ n t mrm^ met te tetmfemd wtih 
Oe mnttf* rtpOtd imtamHuph tiUntded for 
ttf amy efika’ ^eri ef SAtvart. ATe metue u 
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PovttiT* lUjr Aaaiftim at Coppae 
tmt titiM difBcttlty m analjmoff an element with 
ft high melttag'VOiat by means of positive rays lies 
m the oonafruetion of a suitable furnace for evaporat 
laftite metal 1 have recently succeeded mobtainmg 
rays of copper by using a molvbdenum furnace 
heated wiu a oed of nudybdenum wire embedded 
in alnndum cement Three isotopes were observed 
Sspaiated by two units u atomic freight The tela 
ttve inteoslaes were about x 4 t i the lightest beum 
the strosMt. Kays of rubidium were also obtained 


umted witii tho aervuree on srhieh the aealea art 
mounted the sterna of the aoates sntscnv eO^Dsts m 


the membransa placed m fisirly S}nnmoEn6aJ rows, 
though the irtegu w shape of the naoes beNeen the 
nervures umvents the symmetry bemg exact 
The pmnt to which the present note ti iateadsd to 
direct attentum is the numerical ration bettfeen^ihe 


as found by Aston with his method of analjrsis The 
reiiative intensities gave a mean atomic wmght of 
8;^ 51 lA good agrsonent with the chemmal atomic 
weight 85 45 'To <A>tain agreement with the (hemioal 
atomic liinght of copper 63 57 it u necessary to 
suppose the isotc^ to be 63 64 and 68 amce this 
gives a m ea n atonuo weight of 63 76 which is as 
dose as would be tocpected A direct comparison 
with ruUdhim is deenaUe but further experiments 
wiU be necsstary before the comparison can be 
regarded as eoncluaive since the rubidium rays 


rays A &w comparisons suggested the even atomic 
wogfats so that we may provisionally take the 
isotopes of copper as of atmmc weights 63 64 and 66 
This seems to mark the first exception to the rale 
observed by Dr Aston to hold for chlonne potassium 
bromme rubidium and antimony that elements 
with odd atomic numbers have isotopes with odd 
atomic weights and may be connected with the fact 
that copper occupies a place m the senes of elements 
when the atomic weights begin to Increase rapidly 
with atomic number A J Dshfstbk 

Ryerson laboratory Gucago 
June 9 

Sxpeaaijim toe WInge of LepMoptera after 
Knurgenoe tram toe GbrysnUs 

No one who has watched a butterfly or moto 
emerging from the chrysalis can fail to have been 
unpressed by the rapid expansion of the wum This 
expanamn is not real growth 


sue of the pupal and expanded winga and the reason 
for the constancy of this relation In aU the lepi 
dopterous wings which 1 have examined the pupal 
wmg haa very nearly one third of the dimensions of 
the wing of the perfect insect (Tig i) 

If the fully developed wing is removed from the 
chrysalis and sectioned the reason for the one to 
three ratio is immediately evident so fer as r^ards 
extension isarallel to 
the nervum^t the 

accordion fiilding 
whereby the scale 
bearing membranes 

expand m a durection ^ oi Pm < nHnirm at 

at nc^ angles tothe wSw *1 

nervures w rather 

Thesect^parallel 
to the nervures is 

shown m Fig 3 and cUagrammatically m Fk 6 Here 
the wing membrane is seen folded so that toe distance 
from told to fold is the same as the depth of the frid 
and therefore the extended u tone tunes that 
of the folded dimension To realise the character 
of foldmg m the other principal direction unagma a 
senes of camera bellows fully extended A^A, etc 
tobe^aoedsufebyaide Fig 9 80ttiattoe8]deBCiC.| 
CtCt etc WiU remain m contact when the bellows are 


expansion is not real growth 
but merely toe opemng out^of 
the contents of a carefully 
packed pared and toe generu 
character of the changes which 
occur m the process is well 
known 

The true growth of the wings 
takes place and is completed in 
memmanoos sacs lUst witom 
^ ^ chrysalis aad 

ffiriw toe form of the wings can be 

ym ***** *«• dlstmguitoed from boe outside 
Tbep^tlOToftoewihgsdu^ 
•M their developomt is such that 

thiO UDOtf nffn^ of tte Iota 
wmg is next to toe wall ofSto chrysalis and withm 
a dhy or two from the tone of hatching the cokmrs 
and mttf kiagi can m many cases he recomlaed 
Bach wing oonsists of two sepexate membranes 

Ka aSot, vp|u 11a] 
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oontra c ted Then remove the lower sides BA etc. 
and jom the free edges of CA etc It is clsar 
that the sorfaca thus fonnwHs developable and toat 
if to start with the bellows are c om p ressed to one 
thud of their extended length the developed aurfeea 
will in all duectfons have toree tunes the duneosion 
which it when folded * 

Tbs iwtleb of tos membrane cut m this dabettCKl 
presents a much more complex appearance (see tigs 
3 and 7) than that parallel to nervures 
The oompreesion to one tohd of the «» x t— * d «w f 
dimemskm m the transvedne duectom appease to be 
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due to the space occupied by the *' acconllon ’’ folds, 
and a diagrammatic [^tch of the folded membrane 
seen in plan with the scales removed is given m Fig 8 



The ^itions m which the sockets for holdmg the 
stems of the scales occur are shown at i in Figs 6, 7, 8 
In the pupal wing the scales are closely packed like 
the pile of a carpet, but after expansion he close, and 
nearly parallel to the ex- 
A| Aa A5 Aa tendM wing membrane, 

I 11 || J| I whereby the extension is 

B, B- B. effected is, I beheve, of 

much the same nature as 

Fio 0^ To lUrntmte the wnoatloa 

rftt ««Kdion M<w.b»et pump“8 pneumatic 

tyre, fluid being iniected 
into the nervures by the muscular action of the body , 
but this IS a pomt requiring farther observation 
So far as I know, it is only m the Lepidoptera that the 
3 to 1 expansion occurs, but it seems probable that 
the same form of stiffening by injection acts in all 
wmgs supplied with nervures 

A Mallock 

April 30 


The Formation of New Egg Celle during 
Sexual Maturity 

It is generally believed among mammalian embryo- 
logists that during the life of the individual there is 
no increase m the number of primary oocytes beyond 
those onmnally laid down when the ovary was 
formed ^is idea has grown from two sources of 
evidence— one, from the Weismannian doctrine of 
the germ-plasm , the other, from the fact that it is 
difficult to find any evidence for ^t-natal formation 
of new oocytes by metamorphosis of any non- 
germiiial ovarian cell 

The problem of the origm of sex-cells in general 
introduces two questions about which much dis- 
cussion has taken place The first of these questions 
is how the first germ cells arise , the second, whether 
somatic cells can change mto egg cells Many, 
accepting fully the work of Beard, that doyen of 
emb^ologists, and of Woods, who showed that the 
germ cells of certain Vertebrata originate as large 
pale cells of the yolk-sac endoderm, at the same time 
consider that the view that no somatic cell can 
metamorphose into a germ-cell needs more evidence 
than the description of germ-cell migration Apart 
from this important question, some zoologists beUeve 
that no accession of Jnew egg cells takes place dunng 
the post-natal life of any cranmte vertebrate, but the 
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evidence produced by BoUin. Braun, Ludwig, and the 
wnter w<^d seem to be conclusive for fikh. amphi- 
bians, and rratiles 

The attached photo-micrograph (Fig x) of the 
adult frog ova^ snows a large ovarian tag containing 
germ cells m au stages, and it is mdisputable that in 
vertebrates below the mammals seasonal accessions 
of new germ cells take place 

bo far as the mammals are concerned no observer 
within recent years has attacked the problem, but 
Edgar Allen m the Anurtcan Journal of Anatomy, 
vol 31, No 3, has now published a pajier in whiw 
he claims that a cychcal proliferation of the germinal 
epithehum gives rise to a new addition of Vonilg 
oocytes m ue cortex of the adult ovary of Mus at 
each normal oestrus period This new paper appears 
to me to contain the results of muc hJcar eful woric, 
and it upholds the views expressed Waldeyer 

school of embryologists 

So far as the mammal is concerned, it may be taken 
that smee the necessity for large numbers of fresh 
proliferated germ cells is usually absent, these do not 



generally occur m those forms which produce few 
young The writer, through the kindness of Prof, 
J P Hill, has lately examined several ovaries of 
OmitborhTOchus without finding any signs of oogonia 
in the adult the material was not extensive enough, 
in the light of Edgar Allen's work, to pronounce a 
definite verdict, but I believe Ormthorhynchus does 
not produce litters of young hke the rodent It is 
worthy of note that Allen’s descnptions of photo* 
micrographs correspond to the descriptions and 
figures already given by the present wnter for Rana 
and Bufo Allen's Plate 3 is very striking evidence , 
he has, moreover, demonstrate completely the 
cyclical mitotic divisions and activity in the germinal 
epithehum of Mus 

'The opponents of the germinal epithelial theory 
will naturally say that Allen’s cells are derivatives.ca 
the migrated primitive germ cells, but unless some 
obvious difference can be shown to exist betw^ the 
germinal epithelial cells and the forerunners of the 
cells deecribed by Allen, we are justified in assuming 
that the new egg ceils are derived from metamor- 
phosed, epithehal cells, and certamly from cells which 
have lost their individuality m the formation of the 
so-called somatic part of the ovary 

Ibe statement, often made, that only primordial 
germ cells can produce gametes, and that m metamor- 
phosis of epithehal cells mto germ cells does not take 
place, needs also the assumpmn that the potential- 
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ittes of the somatic cells an curtailed by some special 
cytological mechanism, which, be it muked, has not 
hitherto been descnbed by any one m the Vertebrata 
‘{be nearest ai^^Hoach to such a mechanism is the 
chromatin-dlminotton process in Miastor, an insect 
in which all but the germ cell nuclei an deprived of 
part of theiibchioinatin Nowadays, however, few 
zoologists wiidi to npeat the mistake of Weisraann m 
deducmg too much from the peculiar cytology of the 
holometaboloua Hexapoda, which develop under 
special omditions J BrontK Gatknby 

Tnmty College, Dubhn, 

9 

Origin of certain Filamentous Forms 
from Eocene Beds 

A PAPER by Prof T D A Cockenll has just 
wpeaied entitled " The Supposed Plumage of the 
&}^e Bird Diatryma ’’ (Amer Mus Novttates, No 
62, X923), describing certain hlamentous bodies from 
Eocene (Green River) beds of Colorado 
Prof Cockenll states that the specimens " are not 
vegetable fibres, nor an they mammalian haus," but 
resemble the simple feathers of birds hke the casso- 
wary, and he nfera them (with a query) to a new 
specie of Diatryma because this is the only known 
Eocene bird from which they could have come 
Prof Cockenll has been good enough to give the 
ongmal of his Fig iB to the Geological Department 
of the British Museum (Natural History), and an 
examination of this specimen has failed to convmce 
me that it is not of vegetable ongin Similar strands 
of filaments occur m Upper Eocene rocks of Ilaenng 
Tyrol, for example, and are derived from decayed 
leaves of palms [Sabal major, Ung), into undecayed 
iMitions of which they arc sometimes seen to pass 
ibese fibres m specimens from Haenng are abeolutelv 
indistmguishable from those in the orminal of Prof 
Cockerell's Fig iB, and, though it is difficult to amvc 
at any definite conclusion from such fragmentary 
material, it seems quite possible that the supposed 
feathers may bo only fibres from a decayed mono- 
cotyledonous leaf W N Edwards 

Geological Dept , 

Bntish Museum (Natural History), S W 7, 

May 26 


Hahilam and Celtium 

Ir IS ivith great interest that I have read the 
commumcations of Dr Coster and Prof Hevesy in 
Nature on the new element, hafmum Under the 
btle “ Correlation of Atomic Structure and Spectra " 
(Journal Amencan Chemuxd Society, xhv , p 328, 
1922) 1 discussed the properties of the unknown 
eluents from the point of view of Bury’s theory of 
atomic structure, and stated “No 72 possibly is 
Urbam’s celtium But Bury’s arrangement gives, 
the electron structure 2 8 18 32 8 4 for this element, 
which 18 consequently tetravsdent, while Urbain 
desenbes celtium as bemg mtermediate in chemical 
character between Lu and^, both tnvalent elements 
A further investigation of the chemical properties 
and the X-ray spectrum of celtium is therefore 
desirable “ This article was re6eived by the editors 
of the Journal, November 22, 1921, and, I believe, is 
the first published suggestion that the chemical 
properties of celtium as given by Urbain do not agree 
with theoretical considerations of atomic structure 
Harold S King 
Ihe Chemical Laboratory, Dalhousie University, 
Halifax, Nova S^tia, May 12 
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Distribution of Umamu paregar and L, truaemtalm. 

Some recent observations on a subject lately dis- 
cussed m the columns of Nature may be of interest 
The freshwater snails, Ltmtuta pereggr and L 
iruncatula are widely distributed over this dlitnct, 
where iHstomum hepaheum is a serious pest the two 
molluscan species occur m almost every body of 
fresh water where the topographical conditions are 
suitable, excepting only such as are seriously pol- 
luted by the effluents fram old lead-workings The 
hydrogen ion concentration of the fresh waters varies 
generally from about Ph 6 4 to Pb 6 9 
While studying a neighbouring area, a portion of 
the Plynhmmon plateau, about 12 to 15 miles from 
Aberystwyth, I was struck by the almost complete 
absence of freshwater molluscan speacs Two only 
were found L pereger and Ancyius fluvtahht, the 
latter m a single locahty only, the former in tius and 
one other locality The hydrogen ion concentrations 
of the waters m these two localities were Pu <> 4 and 
Pm 6 5 respectively both are exceptional figures for 
the area, where the Ph values as a rule range from 5 8 
to b 2 (Peat bogs abound m the district ) 

Laboratory experiments show that L pereger 
invariably dies within a to 3 hours after being placed 
ui water of Ph value 5 6 (Distilled water which had 
been exposed to the air was used for these expen- 
ments , also tap water, which has here about the same 
Pii 1 alue ) A characteristic reaction is given, tlie first 
phase of which is the nearly complete extension of the 
body beyond the shell, with violent twisting move- 
ments Eventually the animal diet, m retraction, 
with much exudation and coagulation of mucus I 
intend before long to carry out similar expenments 
with L truncatula Several other freshwater species 
show a similar reaction, the coagulation of the mucus 
bemg especially noticeable 

Kathleen E Carpemi-r 
Zoological Department, 

Umverbity College of Wales, 

Aberystwyth 


Scientific Names of Greek Derivation 
In the course of the interesting notice of Stille’s 
" Die Schrumpfung der Erde ’’ in Nature of Juno 2, 
referenre is made to "What G K Gilbert styled 
epeirogciuc' (now written 'epirogenetic ') " The 
latter tenumation is no doubt more correeV, but the 
spellmg of the second by liable involves a more debat- 
able question Siomc of us are by no means reconciled 
to the system of the I,atmisatiun of Creek names, now 
widely followed, especially on the otlicr side of tiie 
Atlantic It IS a distinct misfortune that Greek 
should reach the nomenclature of science by way of 
a languajm poorer in both vowel and consonantal 
sounds To wnte " dinosaur ’ for " deinosaur ’’ is 
to obscure the derivation of the word So long as 
most of our scientific terms are denved from Gr^, 
It IS obviously desirable that they should be written 
in English m a form as closely smiilar as possible to 
the original, so that a student can look them up m a 
lexicon even if he knows but little more of the 
language than the letters 

1 am glad, however, to see that your reviewer, 
when he is at liberty to follow hjis own predilections, 
prefers to adhere as far as be um to the Greek 
spelling Does he not speak of " Okeanos, lord of 
tne great outer seas ’’ ? John W Evans 

Imperial College of Science and Technology, 

§ W 7, June 4 
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As the reviewer referred to I warmly welcome the 
remarks of Dr J W Evans on the tendency to 
modify Greek forms sometimes beyond recognition 
when they are introduced mto scientific termmology 
I went to some trouble m looking up Gilberts 
epeirogeny which Sir A Geikie of course spells 
correctly m his Textbook of Geology I have 
long clung to * demosaur and Amencan authors 
should bear in mmd that the use of an i for ei com 
phcates pronunciation when the terms are handed on 
to other nations 

The chief offender however was Charles Lyell who 
knew that he was doing wrong when ho wrote his 
footnote on p 53 of the third volume of the Pnn 
aples of Geology in 1833 He justified his 

Miocene and Pliocene by the use of encema 
and icosahedron but the result has been the 
absurd Amencan term Ceno/oic which if it means 
anything should remmd us of the emptiness of hfe 
The frequent use of the prefix epi makes one 
anxious to preserve epeirogeny 1 wish that we 
could mark the first e with a stroke to keep it long 
and this remark applies also to lethys But in 
the face of h pirus and Pisistratus and 

Phidias It IS difficult to be logical Ma> we not 
attempt however as Dr Evans suggests to keep our 
newly invented scientific terminology from degenerat 
mg like our common speech ’ 

Grfnville a J Cole 


In Nature of February 3 p 146 I referred to 
expenments on determining the rate of growtli of 
a nxed population of marked coekics (Cardium tdule) 
In this experiment the box which was fixed in the 
bed of the River Yealm and contamed the eotkles 
was visited monthly and sometimes at intervals of 
only a fortmght for the purpose of measurmg the 
mcrement in growth since the pievious visit This 
method of woik resulted in an interesting obseivation 
on the formation of nngs on the shells of the growing 
cockles It was found that in the young cockles 
te up to about 16 mms in length dark nngs were 
formed monthly or fortnightly m a majonty of cases 
on the shells it the size they were when lost measured 
but that no similar formation of rings could be 
detected in the larger ind generally older shells 
On the other hand both sm ill and large cockles 
showed distinct rings after the winter penod 

In young cockles gi iwiiig in length at the rate 
of one millimetre or mire a wtek a cessation of 
shell growth for i few days is a icsult of being t iken 
out if their habitat ind handled is enough to produce 
a distinct ring but older cockles which increase 
in leni-th a very small amount in even a month show 
no external sign of a small period of cessation in 
growth Thus nngs on the shells of cockles are 


duce an cflei t depends directly uiion the si/e of the 
cockle 

In this connexion it is interesting to read the 
history of cockles picked up haphazard Some shells 
I picked up on the shifting sands of the bar at Padst 
showed numerous nngs close together ind there 
18 no doubt that these nngs can be interpreted as 
penods of cessation of shell grow th prob ibly separ ited 
by only a few weeks and due to the cockles bemg 
embedded deep in the shiftmg sand after rough 


can be mterpreted as winter nngs but c 
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near the umbo tmy nngs which may mean the 
occurrence of a disturbance for only a itw days 
while the individual was young tomilar wmter 
rmn have been found by experiment m Crepidula 
and m many cases in Patella but Patella mav not 
show winter nngs in some utuations at Plymouth 
after a mild winter C 

In fishes the indications of penods of growth and 
of cessation of growth are very important and m 
view of the observations mentioned above it would 
be mteresting to know whether the otoliths and 
scales of yoHng fishes which show distmct nngs 
(apparently produced m wmter and summer) would 
reflect the effects of short pencils of an analogous 
disturbance m the same way as the shell of the cockle 
J H Orton 

Manne Biological Laboratory PljB|iJ|||^ 

June 19 


A CryatalUaatlon Phenomenon 
The attached photograph (Fig i natural size) is of 
interest as it illustrates a phenomenon which does 
not appear to have been recorded 

For certain eimnments it was necessary to punfy 
some samples of salicyhc acid and recrystallisation 
from hot water was resorted to The work was 
earned out in i litre conic il flask and a layer of 
crystals was formed at the surface of the solution on 
cooling Below this layer many crystals were seen 
to be suspended by threads and as the photograph 
shows one thriad would grow several cryst^ at 
different depths in the liquid 
In a bnght light reflection may occasionally be 



observed from some threads but generally they are 
too siball to be seen with the nak^ eve They are 
clastic in the sense that if the vessel is gently swung 
the crystals oscillate at the end of their threads which 
sometimes form flexible loops instead of hangmg 
vertically The threads are quite stable as the 
suspension remains for months at a time On one 
occasion the crystal layer was formed on a small 
grid of glass fibres and the solution syphoned out 
the crystals were left hanging but the threads could 
not be distinguished 

1 am indebted to Mr Soworby of this College for 
the photograph C R Bailey 

Chemistry Department 

I niversily College I ondon W C i 
June 8 
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Studies from a Wireless Laboratory ‘ 


B> Prof W H 

T he studies pursued m a wireless laboratory are 
mainly of two kmds first those directed to the 
solution of problems that have arisen ui the develop 
ment or use of practical apparatus and secondly those 
with which we are here concerned luning at the appli 
cation of novel prmaples or novel physical phenomena 
to the mvention of new methods or apparatus Little 
will be said of the methods of wireless communication 
as they exist to-day on the contrary our attention 
will be devoted to some possibilities of wireleits tele 
graphy — possibihties tested in the laboratory but not 
yet tried on the large scale In other words no attempt 
will be made to give a record of technical progress 
accomphshed to date hut rather to discuss wireless 
commumcation as it may be 
The new methods to be first described are based upon 
the phenomena not yet fully known m detail which 
occur when one vibratmg body is caused to mfiuence 
the vibrations of another Consider the case of a 
simple pendulum consisting of a weight tied to the 
lower end of a string the upper end of which is held m 
the hand and suppose it is of such a length that it 
would vibrite freely to and fro m a period of two 
seconds when the himd is held still Then it is easily 
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seen that on movmg the hand honzontall} to and fro 
with a complete pen^ of say one second the pendulum 
will follow the hand and likewise sibrate with a period 
of one second Similarly when the hand vibrites with 
a penod of say three seconds the pendulum will agam 
follow uid take the new period This experiment is 
very familiar and is known to students of mcrhinics as 
an example of the subject of forced vibration 

A pendulum forced m this manner may be said to 
vibrite m time with the hand but the experiment 
shows that it is not m step with the hand It 
would not be correct to saj that it is in tunc with 
the hand smee this term is reserved — m electric d 
phvsics at any rate — to mdicate that the natural penod 
of the free and unpropelled pendulum is the s une is the 
penod of vibration of the hand We may however 
express the state of affairs by saymg that the pendulum 
IS forced mto accord with the hand and tliat it is then 
m the accordant state A simple example of this 
relationship between two altematmg movements is seen 
when a dog for example is walkmg along the road 
his hmd legs are m time but not m step with his fore 
legs 

The vibrations of a simple pendulum left free to 
vibrate with its own penod gradually die down as mdi 

S tetaoee of a dKounc dtUvned at tla Royal Inattuto rrday 
April 13 
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cated m Fig t The vibration is a dying oscillation 
and m such a case the theory of the forced vibrauons is 
easily understood In a modem wmeless laboratory 
however we have to deal with growing and sustam^ 
vibrations as m hig a and in such cases the theorv of 
the accordant state is rather different This is to be 
expected— for it is like comparmg a bvmg thmg to a 
d^ng one Usually the vibrations are sustained by the 
ud of the tnode vmves so well known and the rates of 
vibration are very high In order to lead up to an 
understanding of the accordant state at these high 
frequenaes it is best to study low frequencies first 
tor the study of \ ibrabons slow enough to be followed 



by the eje a new type of oscillator has been designed 
and constructed and is 1 ere exhibited for the first tune 
Fig 3 IS a diagrammatic plan of the apparatus The 
horizontal magnet has a honzontal ebonite rod fixed to 
It at right angles and the whole is suspended from a 
vertical torsion wire passing through the centre of 
gravity I he p les of the magnet confront two hon 
zontal solenoidal coils connected in senes with each 
other and with a battery and diode valve that is a 
thermionic valve of the type invented by Prof Flemmg 
in 1904 and containing only two electrodes namely 
a filament and a plate Such a valve possesses the 



property that the electron current across the vacuum is 
sensitive to outside electneal mfluen es if the electrodes 
have suitable relative positi ir — an ebonite rod charged 
by rubbing causes a diminution of the electron current 
when It approaches the diode and allows the current to 
increase agam when it recedes rite action of this 
diode sustamed pendulum is now easily explamed by 
supposuig it swmgmg and noticmg that the ebomte rod 
as it moves to and from the diode causes an alternation 
of magmtude of the currents m and magnetic fields of 
the coils which is automatically m correct tune relation 
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to assist the motion of the ma^et By means of a 
small mirror fixed to the magnet, and a lamp and scale, 
the building up of the motion from a small mitial 
amplitude is ea^y seen 

With two such pendulums the accordant state can 
be studied by eye observation Dr Winifred Leyshon | 
IS engaged upon this task As arranged for the investi- 
gation one of the pendulums is made the master by 
sendmg some of its current thrxMigh an auxUiary winding 
mfluencing the magnet of the other pendulum The 
frequency of either the master or of the servant pendu- 
lum can be varied by the aid of a movable permanent 
bar magnet placed near the osciUatmg magnet Then 
It IS seen that as one natural period b^mes nearly the 
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same as the other the master catches hold of the 
servant, compels it to abandon its own natural 
period and to move in tune with the master’s — though 
not necessanly in step The amount by which the 
servant is out of step depends upon the difference of 
the natural penods and therefore can be regulated 
These slow vibrations arc seen and not heard , but it 
IS also possible to use vibrators of acoustic frequency 
and so make the accordmg process evident to Uie ear 
A tuning-fork sustained by a tnode is very effective as 
the master oscillator The circuit is shown m Fig 4, 
from which it will be seen that when the fork is vibratmg 
the induced eleitmmotive force actmg upon the gnd 
controls tlie anode c'urrent so as to sustain the motion 
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(See Lccles and Jordan, ‘ bustainmg the Vibration of 
a Tunmg-fork by a Tnode V'alve,” The Electrtaan, 
June 20, 1919 ) 

On the other liand, an electneal oscillation, which is 
mdependent of moving matter, makes a good servant 
oscillator Its arcuit w shown in Fig 5 The linkage 
between the two oscillators is effected by passmg some 
of the current from the fork coils through an auxiliary 
wmdmg on the clectncal oscillator The fork is audible 
when osciUatmg because it agitates the air, the elec- 
tnial oscillations can be made audible by mducmg 
currents m another t ircui( contammg a loud-speokmg 
telephone, and their frequency can easily he altered 
through a semitone or more by vamng slightly the 
capacity of the condenser shown in Fig 5 Now, as 
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the natural frequency of the electrical osdlbtttv is made 
to approach that of the fork, loud throbtaw (called 
“ b»ts ”) are heard, which become gradualW slower 
until at a certain point the master suddenly drags the 
servant into time and the throbbmga cease If the 
movement of the condenser is contmued the natural 
penod of the electnc oscillator is earned through 
resonance and then beyond, and finally the servant 
breaks away from the master and the throblnngB indi- 
catmg their difference of frequency b^m anew 

This experiment is remuuscent of that of the two 
air -blown organ pipes discussed by the late Lord 
Rayleigh many years ago (Phtl Mag , 1879, Collected 
Papers, vol 1 p 409) Rayleigh showed that two 
organ-pipes nearly m unison dragge<j|^^ other mto a 
common frequency if brought mto praj^quity 

The prec^mg experiments have earned us from 
vibrations at 2 per second to vibrations at 200 per 
second, we now pass to the problem of accordance 
when the vibrations are of frequency 200,000 per 
second, such as are commonly used m wueless tele- 
graphy and telephony Such high frequenues are 
neither seen nor heard but can be detects by special 
methods The electneal oscillator nsed comprises 
a tnode and an mductance and capacity connected 
as m Fig 5 and chosen of suitable magnitudes 
The detecting apparatus is an mductance coil and 
vmnable condenser connected to a crystal detector just 
as in many a household crystal apparatus used for 
listening to the broadcastmg stations A galvano- 
meter is connected to the crystal and a spot of hgbt 
moves on tlie stTeen when the condenser is vaned while 
the tnode apparatus is m action A maximum deflexion 
is soon found and then the receiver is m tune with 
the tnode osallator \nother tnode oscillator is now 
substituted for the first and vaned m frequency until 
in tune with the cry stal receiver Clearly both tnode 
oscillators are now of approximately the same frequency 
Let them both be put mto action simultaneously so as 
to act upon the crystal c ircuit, and let a pair of auxiliary 
j coils, connected in senes, be placed confronting the 
I respective tnode oscillators m order to establish a 
linkage The crystal circuit is receivmg energy from 
Imth of the tnode oscillators and actuates the g^vano- 
meter llic accordant state u then easily found by 
vary mg one of the oscillators very slowly and watchmg 
the spot of light At the moment when the two oscil- 
lators come withm a c ertam frequency difference, they 
suddenly pull into time and the spot of light gives a 
sudden kick This phenomena was discovertd by 
Dr J H Vincent and desenbed m the I'hysical Society 
Proceedmgs (p 84, Ftb 1920) One of his curves is 
reproduced m Fig 6 

This curve illustrates that as the condenser of one 
tnode oscillator is mcrcascd the galvanometer m the 
crystal arcuit shows first an increase and then a very 
sudden decrease of deflexion fhe nearly verticu 
parts of the c-urve are due to the establishment of 
accordance In a rough way one may explam the 
phenomenon by saymg that at the lowest pomt of the 
curve, where there is a sharp cusp, the two oscillators 
though vibrating m time with each other are oscillating 
xippositely In fact one oscillator is moving like the 
front legs and the other like the hmd legs of the dog 
ated already The curve or the experiment shows that 
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a very minute varution of the condenser of either 
osoUator makes the deflexion merease enormously 
There are several ways of applying thu novel pheno- 
menon to wireless telegraphy Two of these may be 
illustrated here Suppose one of the two osuUaturs to 
be a distant transmitter from which electnr waves are 
proceedmg, and that these waves arc picked up b> the 
antenna at a receivmg station Let the antenna be 
coupled to a local oscillator m the relationship of 
master, and let a tuned detector circuit be acted upon 
by both the antenna and the local oscillator ITiisi 
suppose the local osnllator adjusted until it is m the 
accordant state aith the antenna os illations, and in 
fact, adjusted until the detector current is at the mini- 
mum value correspondmg to the cusp of Vincents 
curve (Fig 6) It then folloiss that a verj mmute 
variation of the frequency of the oscillations emitted 
bv the distant station will give rise to a deflexion of 
the galsanometer It is suggested that signals could 
be transmitted by up and down c hanges in frequem j— 
such changes would be far smaller than the changes of 
frequency employed by the accepted methods of the 
present day, and thus the interference between st itions 
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would be minimised There are mans easy wa\s of 
producing small changes of fretjuency at the trans- 
mitting station 

\nothcr and very different method of signalling may 
be illustrated by this same apparatus, after agam 
adjusting the receivmg apparatus to the inmimum 
deflexion obtained in the accordant state On trial it 
IS found possible to brmg the spot of light to anv 
desired pomt of the scale — that is, to any desired pomt 
on the vertical portion of the Vmcent curve - by appro- 
pnate adjustments of the frequency of the transmitting 
umt These latter adjustments are for this purpose 
conveniently effected by the moUon of a short cir- 
cuited coil of wire near the inductance coil of the 
transmittmg oscillator Therefore, to every position 
of the auxiliary movable coil at the transmitter there 
corresponds a position of the spot of light actuated by 
the receivmg apparatus It might even be possible to 
mark the sc^es at each place with an alphabet and so 
communicate mtclhgence without the aid of the Morse 
code 

1 he above-desenbed methods of signalling are based 
on the discovery of accordance between triode oscil- 
lators Another distmet senes of methods can be 
suggested and illustrated These methods depend 
on the fact that the combination of two high- 
frequency clectncal vibrations of shghtly diffenng fre- 
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quencies yields a throbbmg amplitude which may be 
made of audible frequency and of any desired pitch 
by adjustmg the frequency of either of the ongmal 
vibratuins The formation of relatively slow throbbmg 
from two quicker oscillations is shown diagrammatically 
in Fig 7 The existmg modem method of receivmg 
continuous waves known as the heterodyne method 
utilises this principle in the following way The trans- 
mitting station emits long and short trams of waves 
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lornspondiiig to Morse dashes and dots and ot fre- 
I quenev s,iv 200 000 per second 1 he se waves produce 
in the receiving antenna feeble oscillations which are 
combined with locally generated oscillations of about 
' the same strength and ol frcqueniv, sav, 200,500 per 
second The result !'• a compound high - frequency 
current with 500 throbbings in it per second These 
I when rcctihcd tan be heard m a suitably connected 
telcphcme Tlif long and short trains of waves from 
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the transmittmg station thu > giv c iise to sounds of long 
and short duration and of constant pitch The pitch 
IS adjustable by altering the Icxal frequency from 
200,500 to other values 

By altering this frequency from, say, 199,300 per 
second to 200,000 .ind then to 200,700 the sounds m the 
telephone run through a contmuous scale of notes as 
represented m Fig 8 This starts on the left with a 
note ot 700 whic h falls in pitch to about 40 and becomes 
maudibie, passes through resonance, b^mes audible 
ogam, and ascends a scale in opposite order to the first 
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scale Thus a note of any desired pitch can easily Ijt 
obtaincd Imt the intensitc % ines on iccount of the 
vary inj, scnsibiliu of the e ir and the apparatus This 
possibiliti of \ariatinn of pitch makes i number of new 
mtlhcKli, of wiriless signillinf! feasible One of the 
easiest resembles a verv early kind of moiing needle 
tclei,riph apparitus railed Heights bells in which the 
netdlt mo\ed to one side ind struck i l>ell m order to 
indit itc i dot ind movtcf to the other side and struck i 
liell of different tone to mdic ate i dash This method 
wis fister than the dot and dash sounder ind appir 
cntl\ eisier to learn In its pr posed wireless form the 
trinsmitting stition would emit cquil wive trains to 
represent dots ind dashes sa\ of 200 200 frequence to 
rtpresenl the d ts and 200 soo frequemi to represent 
tire d ishcs 1 uh Mr rse sign is then hi ird is a little 
mclods It i rec ei\ mg stition usm^ a i le il ostiU itor of 
200 000 fri quern y besides the idv int i„e mentioned 
al))\e there is i likelihrud tint these signals would Ik 
less distorted by atmospheric disehiigts thin are longs 
and shorts of c instant pitch 
Still anjther simple methrd consists in utilising 
three s erv lose hi^h freque ncy osc ill itii ns it the ti ms 
mitting St ition, s i\ 200 200 200 too and 200 o^o and 
making a new c ode for the alph diet out of perinut itions 
of these riic locil os illitor would line a frequency 
of 200,000 and therefon the saunds heard in the tele 
phone would be short tunes The method would lae 
faster than Morse but mi^ht demand tint the ojieiators 
should li i\ c music il c irs Still another method c an be 
imigmed in which chords of three notes insteid ol 
irpe^gns arc used for the letters of the ilphiliet but 
this might require an even more music il car 
Hut the 1C IS one kind of chord which e\er\ cnc can 
rcccvnise with lut spend trimin„ which e\tn the 
horse can discnminitc m the sounds cf whoi and 
gee The \ jwtl s lunds are m fa t chc rds I ateh 
Sir Richard Piget his gisen (Vowel Kc son inns Inter 
n iti in il Phone tic \ssoc 1 ition) i list of the e hie f tones 
ofcurrmp, in the 1 njisli \owcls lor example, the 
\ ow c 1 s lund in the w rd c dm ec nt ims the tones of 
fre iiirniv 1360 and 810 perse one! Suppase thcrefjre 
i trinsmiltirip statin is iiran„tfl ti emit simiil 
t itieousli dec trie wans ol freiucncics 2013(10 and 
200 Sio ind suppose tlise waves when it ened at i 
gre It clistencc ire coml inrd with be il escillati ns of 
lre|iunc\ ^oo 000 pti setond Jhcii the tones 1360 
ind Sio ire pcritind simult incoush as i chord in the 
operitors teleplunes Hut this eliord b\ itself is 
sc ired\ It it dll 1C cgnisabk is i \owtl Rceognition 
IS ensured Iv superpcsin^ i lirvnx note In aid of a 
bu7/iiig c ont ac t me ludtd in the rec ei\ in„ c irc uit I hen 
wlienncr i trim ol two waves lenes the sending 
station the vowel is pronoimeed In the receiving 
app ir itiis 1 his is e isilv illustr ited to in ludienee In 


the aid of a loud speaking telephone Lecture appar- 
atus for producing and detectmg the two vowel sounds 
represented bv 0 a is shown m Fig 9 The change of 




lie 9 netirxivne visel ip r»t 

I r idle) frequency necessary for p issmg from one vowel to 
another is prov idcd by the tappings on the inductance 
reds In this apparatus the transmission occurs across 
a short distance m prae tn al telegraphs the trans 
nutter weuld be more powerful and would be provided 
with an lenal md the rceeivinp apparitus would ilso 
I h ive an aeiiil 

I Iht ippiratus which was built and made to work 
I b\ Messrs C 1 \ \\ aeStatfc and 1 S Smith, two 

former I insburv 7 erhnii il ( ollegc students w is con 
structed to produ c six vowels nameh those heard m 
the words eat ill hate shoe calm and earth These 
SIX vowels taken in pairs yield thirty six symlxils 
which together with the five V wels u e t o « repre 
senting themselves im nmt ilto„ethir to forty one 
symliols \n ilphibet toimccl m this manner is much 
briefer then the Morse code that is to sav, there are 
fewer efforts of the sending key in making the same 
message lor example m the word London there 
arc seventeen efforts when Morse is used but only eight 
when the vowel code is employed Hesides the gam 
in speed there is a possibility of reception through 
atmosphene disturbances lieing more easily accom 
plished with the vowel code than with the customary 
dots and dashes of constant pitch but this can only be 
tested by aetu il trials 


Ur of the Chaldees 

H\ C Leonard Wooluv 


I N 1919 Dr II R H ill on behalf ot the British 
Museum spent three months excavating at Ur 
last summer the Hntish Museum and the Lniversity 
Museum of Philadelphia decided to send out a joint 
expedition which should continue lor i term of years 
the work begun b\ Dr Hall and dear as much of the 
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site as seemed likely to repay the necessarily heavy 
cost of a scientific mission The first season’s work 
of the joint expedition is now over, and the results 
amply justify the confidence of those who promoted it, 
and give every promise of even greater success in the 
future 
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Meiiopotainian utes are olten on a very large seal** 
and though Ur cannot compare in this respect with 
Babylon vet the mounds of the ancient cii) spreading 
in length for some three and a half milts afford a 
r \thet bewildering scope to the excav ator At Babylon 
m the course of their eleven >tars of work the German 
excavated a number of the most prominent mounds 
with excellent results but there is 


we find ret irds of later restorers dating from Ur Engur s 
own grandson Bur Sin to Nebucl^rezzar king of 
Babylon (600 Bc) and Ljrus of Persia {c 53-, bc) 
Sion after ( \ rus s timi perhaps in the middle of the 5th 
tenturj the temenos wall with all the temples which 
it enclosed wasdestrojed b) Z roastrian toncH. lasts 
In one of the gatewass last restored by Nabonidus 


this drawback to the system that 
we ha\e m consequence a number 
of important buildings or groups of 
buildings isolated from one another 
and can deduce from them ver\ 
little regarding the lay out of tl e 
town plan At Ur it will t ike man> 
seasons to obtain an\ thing like i 
plan of tl e whole cit j but lucl ilj 
we arc even thus eirly in the div 
aLIe to Itam a great deal about t) e 
most important element in the cilv 
— the temenos or sacred arei 
wherein laj the principal temples 
and the palate of the king 
Dr Hall had dug one st tion 
of the wall which enclosed ths 
temenos Last season we traced it 
for nearly its whole circuit ind 
cleared f lur out of the six gates bj 
wl ich It was pierced Inside t 
the great ziggurat or stoned tower 
of bnck IS unmistakable forming 



even m its ruined state a landmark 


\ isit Ic for many miles Dr H ill 
cxcav ited part of a I uildmg wh I 
we lave dcntificd as the inctuir 
of tl e ^roit temple of the Moon g J 
Nannar (the greater part of it h is 
st 11 1 ) be dug) We hav t completel 
ekared a smaller temple dedicitcd 
t the Moon god and h s consort 
an! we have been able tJ fix with 
tol rible certainty the p silion of 
tw iher temples and of tl e ro> il 
pilict Mrevdj therefore, wc 
know n t i little about the topo 
graph V of the temenos and as b) 
me ins of air photograplis we hue 
lecn enibled ti traie without 
digging much of the mam outer 
w ill of the city the problem of 
where work can most fniitfulh 1 e 
done IS simplified to on unusuil 
extent 

The temenos wall was built as 
numerous clay dtdicaiit n cones in 
form us by Ur Fn„ur the king who 
founded the Third Djnastv of Ur about Sjoo B c It C>rus s prcdccts or the scor bed I rickwork and the 
IS a hollow or compartment wall eich wtll b ing over charred beams of the gate chamber roof survived os 

9 feet thick with 13 foot chambers m the intenor a testimony t rel us intokrin e It was ]ust 
Built of unbaked mud brick its face relieved by vertical inside this gate vav that wc f und i headless dionte 
double rebated grooves it still stands in places nearly statue of 1 ntemcni king of Lagisi and of Lr about 

10 feet high (Figs i and 3) But the existing brickwork 2900 B c it is proh ihle that this ancient and alread> 
IS by no means all of the founder s date Often in its mutilated figure was unearthed b> Nabonidus who had 
long historyitwos patched orrebuilt and in the gateways a passion for aahaeologj and set up on the ziggurat m 
(where of course repairs were most frequently required) front of the gate 
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The temple of the Moon pod and his consort was a 
foundation far older than the tenienos wall When 
Ur h npur repaired it, as he did, it had already been 
twite rebuilt, and the onpinal builder is lost to us in 
the mists of antiquity That the temple was m use by 
2650 B( we know, for we found in it fragments of 
deroratne stone \ases dedicated bt kings of Agade at 
that time but proliably it was venerable enough then 
(I ig 3) Hur Sin, the second in descent from Ur Engur, 


three thousand years Nebuchadrezzar was the first 
to embark on a radical alteration The onginal five- 
roomed sanctuary had been private, the god’s own 
house, hidden away behind pnests’ chambers and 
stores and approached only by a winding passage 
Nebuchadrezzar did away with all the service-rooms m 
front of the door, substitutmg for them a wide-open 
court with a smaller upper court whereon stood the 
altar The alteration clearly points to a change from a 



thoroughly n built the place, so did KudurMabug 
(alxiut 2000 B c ) and Kun Galru (four hundred years 
later) , but then and until another thousand years had 
passed the form of the ttmple remained the same 
like a human bodi regularlv renewing its tissues, the 
old building was still itself though its bncks changed 
So careful were the roy il builders to keep to the old 
times tint, as a rule, t ich left one or two courses of his 
predecessor s building in situ to stne as a guide to the 
new bncklascrs and as i result the lower parts of the 
walls which survue todii sandwich into a few feet 
successisc periods of histors tovenng two and perhaps 


secret ntual to public or congregational worship such as 
that referred to in the Bible story of the Three Children 
The number of objects found in the course of the 
excavations was very great, mcluding jewellery of the 
Nco Babylonian and Persian penc^s, ivoncs and 
bronzes, hundreds of msenbed tablets, mostly of the 
time of the Third Dvnasty (2300-2000 b c ), terra- 
cotta reliefs, carved and inscnbed stone vases, pottery, 
glass and stone lieads, etc etc A special exhibition 
of these will be irranged at the British Museum as 
scxin as possible and illustrated lectures describing 
the progress of the excavations will also lie given 


Current Topics and Events. 


The present oiitbretk of ‘>iiiill pox in Gloucester 
IS very different from the tragedv of i8i>5-o6 The 
number of cases in that frightful epidemic was 1981 
and the number of deaths was 43} On the present 
occasion the number of cases up to now has lieen 
about one tenth of that number Vs in other places 
so 11 Gloucester a very mild type of small pox has 
appeared indeed so mild that to some people the 
verv nature of small pox seems to have changed 
Still the possibility remains that the disease will, 
some day or other recover its old virulence Besides, 
it appears that some of the Gloucester cases have 
been senous Thus at a meeting of the city council 
on June 27 the Mayor spoke of some of the fearful 
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sights in the wards of the Isolation Hospital, and 
said that he should never forget them and the 
chairman of the Health Committee spoke of severe 
and ghastly cases in the same hospital Unhappily, 
so mild were the first cases that they were mistaken 
for chicken pox The best authority on the rules 
for avoiding this mistake between small pox and 
chicken pox is Dr Wanklyn and his wntmgs are 
worth reading Hie mildness of the epidemic the 
controversy over its nature, the frequent concealment 
of cases and the work of the anti vaccinationists, 
have brought about a most unfortunate state of 
aSairs in Gloucester The fear is that Gloucester is 
steadily exporting small-pox to neighboiinng towns 
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The first presentation of the Paterao medal vraa 
made on July 19 during the meeting of the Inter 
national Union of Pure and Applied Chemistry in 
Cambridge The chairman Sir William Pope 
ezjdained that subscnptioii; had recently been 
collected to form a foundation to commemorite the 
many contributions made to chemiatry m so many 
of Its fields by Prof Cmanuele Paterno It had 
been decided that the memori il should take the form 
of a gold medal to be awirded every three \ear*> 
for the most noteworthy discovery made in chemistry 
Prince Cmon Conti the president of the Italian 
Chemical Society announced that at a recent meeting 
m Rome the committee appomted had unanimously 
nommated Dr F W Aston as the recipient of the 
first award for his work m theoretical chemistry in 
connexion with the moss spectrograph and isotopes 
Prof Patemo then presented the modal Dr Aston 
m replymg expressed his sincere thanks for the great 
honour done to Cambridge and to himself by the 
awnrd Ho emphasised the importance of such 
international prues as promotmg goodwill between 
nation and nation and expressed the hope that the 
distinguished chemist who made the presentation 
noull be spared to assist at many similar occasions 
m the future Although the work for which the 
iward was made was almost entirely physical he 
reminded the chemists present th it his first pubbshed 
researches were in the domain of organic chemistry 
ind that to day all definite distinction between 
physics and chemistry had been swept away by the 
discovery of the electrical constitution of matter 
Ni ws of Mr K Rasmussen s researches m Arctic 
C inada have been published in the i imes in a dispatch 
wntlen m IJeceraber 192a The cast coast cf Melville 
Iminsula from Repulse Bay to lury and Hecia 
btnits was charted and extensive studies were mode 
of the little known Eskimo tribes m that region 
These tribes the Aiviliks and Igdluliks have been 
larfjoly influenced by the w balers wh 1 used to visit the 
coist in the latter half of last century The whakrs 
took the Aiviliks into their service as boatmen finding 
them far supenur for this purpose to the Eskimo of 
Orecnlond Ihe result was tliat the kayak fell int< 
disuse and there are now no kay ika on this i last 
Hunting sea animals pi lys a small part in the lives of 
these Eskimo and the use of modern bunting i.car 
winch alone is employed will die out with the dis 
appearance of the men trained by the whalers Seal 
huntmg is not widely pursued and consequently 
there is a shortage of blubber In winter the snow 
huts are generally unheated and Eskimo have to rely 
on good furs for wrormth Mr Rasmussen found them 

hardy to an incredible degree During summer many 
families move mland for trout fishing and remdeer 
hunting but reindeer are scattered and not numerous 
Huutmg begins in July or August which is the earliest 
time that the skins are fit for clothing During the 
present summer Mr Rasmussen with one Eskimo 
companion proposed to travel across Arctic Canad i 
to Alaska and over Bermg Strait to visit the Eskimo 
m Siberia Other members of h« expedition were to 
study the tribes of Melville Peninsula and cross the 
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latenor of Bafi&n Land to the Hudson Bay Co s post 
on Home Bay The result of all these researches 
promises to elucidate the problem of Eskimo origins 

On Monday July 2 the Pnnee of Wales opened 
the new anatomy biology and physics department 
of Guy s Hospital Medical School The new building 
which completes the rebuilding scheme started some 
twenty seven years ago consists of five floors It 
provides accommodation for the teaching of embryo 
logy and histology m connexion with anatomy and 
for surgical research work while close at hand is 
the new biology department The transference of 
the physics department to the new building has 
provided increased space for the organic and bio 
chemical side of the chemistry department 

Thf twenty fifth anniversary of the graduation 
honons causa of Prof F A H Schreinemakers in 
the University of Leyden on July 7 is bemg marked 
by the issue of a special number of the Secuetl dfs 
tratau* chtmt^tut des Pavs Bos which will contain 
more than sixty articles m Enghsh French German 
ami Italian by various colleagues pupils and friends 
in Holland and elsewhere of Prof Sehremem ikers 
Copies of this number (pnee 8 s fid } i an be obtained 
from Miss W C de Boat Loyd n (Holland) Jan 
van Goyenkode 30 

VccoRoiNC to the Chemtker /eUung Prof \ 
Finstcin has been elected a member of the orlcr 
Pour le Mente 

I ORD C RAwi ORD AND Balcarrcs has been elecU d a 
trustee of the British Museum in succession til ord 
Rosebery who h is resigned 

It is stated by the Ottiwa correspondent of the 
7 xms that the Canadi in Parliament has un inimously 
votetl an annuity of 1500I for Dr Bintmg the 
discoverer of the insulin treatment of dialietes to 
cii ible him to cony on his scientific work 

I lie French Association for the Advancement of 
Science is holdmg its innual meeting at Bordeaux 
on Julv 30 \ugust 4 Communications ngarding 
the mecti ig should be addressed to the secretariat 
of the Association at 28 rue berpentc Pans fi« 

Prof h Gowland If ipkins has been awarded the 
gold medal of the Royal Societ> of Medicine which 
IS given triinnially to a scientific worker manner 
woman who lias mode viluable eontnbutions to 
the citnce and art of medicine 

Ar a meetmg of Ihe Roial Society of Edinburgh 
held on July 2 the following foieign honorary fellows 
were elected Prof E B Wilson pre fessor of /oologj 
Columbia University New York M M Boule director 
of the Institute of Human PUjcontology Pans 
Prof \ F HoUeman professor of organic chemistry 
at the University of Amsterdam Dr A A Noyes, 
Institute of California Pasadena Prof T W liichords 
professor of chemistry Harvard Umveisitv Cam 
bndge Mass Prof TuUio I evi Civita professor of 
mathematics (higher analysis) at the University of 
Rome Prof Henn Bergson honorary proftasor of 
the College of hrance and M Alfred Angot, late 
director of the Central Bureau of Meteorology Pans 
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Ar the annual general meeting of the Rbntgen 
Society on J une 5 the following officers were elected 
President Sir Oliver J I odge Vtu Presidents Sir 
Ernest Rutherford Dr A E Barclay and Dr F W 
Aston Hon Treasurer Mr G Pearce Hon Fditor 
Dr G W C Kaye Hon Secretaries Dr E A Owen 
Mr R J Reynolds Council Mr C Andrews Dr 
G B Batten Lt Col Kenelm Cdgcumbc Mr N S 
Finn Mr W Hope Fowler Dr F L Mopwood 
Dr J F A lynham Mr G H Orton Ihxjf A W 
Porter Prof S Russ Dr R W A Salmond and 
Mr W E Schall 

In the report of the council of the BntLsh Medical 
Association it is stated that the Bntish Medical 
Association m Australia has instituted a gold medal 
for the purpose of perpetuating the appreciation of 
services rendered by members of the Bntish Medical 
Association in Australia The medal has on one side 
the figure of sculapius in relief and on the obverse 
a wattle wreath with the wording The Bntish 
Medical Association in Australia For Distin 
guishcd Service with loop and ribbon of royal blue 
It is to be presented at the congress of the Bntish 
Medical Association m Australasia to be held m 
Melbourne in Noveml er and the first recipients wdl 
be Dr R H Todd and Dr W T Hayward 

A siccESSFUL commemoration day was held 
at Livmgstonc College on June 13 Sir I eonard Rogers 
being m the chair Vanous speakers testified to the 
benefit of the training received at the College which 
is designed to give to missionanes the elements of 
medical knowl^ge The College would be self 
supporting li a sufficient number of students were 
sent to the College regularly but at present this is 
not so and about 300/ is urgently ncc led 

Thf Marlborough College Natural History Society 
has Icng been prominent m mamtaming an interest 
m field stu lies an 1 through them in tiie essential 
beauty of the earth among those who otherwise 
might grow up on the ol 1 conventional lines of public 
school education I be repoi t fi r i j22 (^farlborough 
the 1 tmes Offices 1 123) records the proiiedmgs of 
a number of sections including those of astronomy 
and arrh<rology the latter is carrying out a tual 
excaiations on the site of Castrim Merlehergm 
fPP 17 45) The botanical section has added two 
new species to the loc il list luring the year Perhaps 
the most strikmg signs of activity are the geological 
excursions taken in bcotlind dunng which the 
members were very kindly gui led by Mr G W 
T yrrell lecturer m the University of Glasgow over 
groun 1 dealt with in his own researches Mr 
A G 1 owndes (p 57) gives a luci I accciint of the 
conditions under which the pitchstoncs f the dykes 
in the Isle of Arran were formed and this is accom 
panied by a plate of thin sections as seen under the 
micrc scope The other phitographic illustrations 
including birds nesU in their natural surroundmgs 
add much to a stunulatmg production We arc sure 
that members of this firmly established Society carry 
the memories of its field days to tlieir more ambitims 
journeys on safari in Kenj a or in dug outs on 
Malayan seas 
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iHE umversity ot cmcago I'ress cmcago uiinou 
has just issued a third edition of its very useful 
illustrated catalogue of astronomical photographs 
The photographs have been reproduced mainly from 
negatives taken at the Yerkes Observatory and have 
been issued for the convenience of the general pubhc 
the man of aaence the student and the lecturer 
They comprise lantern shdes transparencies and 
prmts issued at uniform prices but at on extra 
cost they may be obtained modified m sue or other 
qualities to meet individual needs Card descnptions 
of the lantern slides also are published The photo 
graphs appear to cover the whole range of observational 
astronomy and mdude m addition a number of 
views of astronomical instrumei^iMnd portraits of 
famous astronomers of the past and present There 
are finally 9, few stereograms chiefly of the moon 
planets and comets A large number of the photo 
graphs were taken by the 1 ite Prof Barnard among 
which his well knovm and beautiful pictures of the 
Milky Way and of dark markings in the sky are 
particularly welcome Of great value to teachers 
and lecturers are the photographs of stellar spectra 
with terrestrial comparison spectra illustrating the 
Doppler displacements due to relative motion of 
the star and the earth m the line of sight Reproduc 
tions of two of these photographs are given in the 
catalogue they show the effect with unusual 
clearness and beauty It would have been a great 
boon to teachers of astrophysics if the publishers 
had found it possible to include a complete senes of 
typical spectra in the visible region of the vanous 
Harvard tjrpes Only the violet and ultra violet 
regions are now accessible The catalogue should 
prove extremely useful to all who are interested m 
any way m the observation of the heavens 

Thb Manila Weather Bureau sets a praiseworthy 
example to many larger mstitntions in the comparative 
promptness — ^judged by post War standards — with 
which It issues its volume of magnetic observations 
for the calendar year 1919 Until 1904 the observa 
tory was at Manila whence it had to be removed on 
account of electnc tramway disturbances to Antipolo 
twelve miles distant from the city It started its 
new career in 1911 and its annual reports have smee 
then been modelled on the pattern adopted by the 
U S Coast and Geodetic Survey Hourly values 
of decimation and horizontal and vertical magnetio 
force are given together with the daily mean 
maximum minimum and range for each element 
Mean diurnal inequalities ore given for each month 
and for the five quietest and five most disturbed 
days per month These mequalities are also sum 
mans^ m separate tables the inclusion of a table 
of daily variation of the total force might perhaps be 
dispensed with 

A usFFUi pamphlet published by the United 
States Coast and Geodetic Survey (Special Publication 
No 93 pnee 30 cents) deals with Reconnaissance 
and SigTud Buildmg ihc author Mr J S Bilby 
writes from experience of actual cases ansmg in the 
Foutme of field work and dwells on the practical 
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difficulties that are encountered m a proliminary 
reconnaissance for precise tnangulation The first 
part of the pubhcation discusses the character and 
strength of tnangulation figures selection of sites 
and intervisibihty of stations The second part 
deals with signal building and includes practical 
directions with detailed plans and spccihcations 
JThe section on hydrographic signals n specially 
interesting Signals of some kmd or otlier eitlier 
ashore or afloat are frequently necessary in the 
location of soundings off a low fiat coast lull 
plans and illustrations and a note of the amount 
of material required axe given 
The thurd number of volume i of the Japanese 
Journal of Botany has just been issued by the National 
Research Council of Japan In addition to botanical 
papers it contains reviews of the current Japanese 
botanical hterature much of which is publish^ only 
m Japanese and has hitherto been unavailable to 
workers m other countries This is therefore a 
valuable feature of the Journal and should be of much 


service in nmkmg more widely known the work of 
Japanese botanists The present number contains 
papers in hnglish and German chiefly on genetical 
subjects as well as abstracts of the principal botanical 
papers which have appeared m Japan during the 
period April September 1922 

M Marchxun Boitlf the eminent hrenchanthropo 
logist m the Huxley Memorial Lecture for 1922 
published in the Journal of the Royal Anthropological 
Institute (vol 111 1922) describes the services 

rendered to the study of man by the late Pnnee 
Albert I of Monaco The Pnnee impressed by the 
importance of the remarkable cave records in southern 
h ranee devoted mucli attention to the develop 
ment of these discovenes of which M M Boule gives 
an mterestmg account One important result of his 
work was the establishment of the Institute at 
Monaco where the treasures recovered from the caves 
find a suitable home and where the study of them 
can be conducted 


Our Astronomical Column. 


D Arrests Comet — This interesting penodic 
comet IS duo at penhelion in two months and its 
dctiction m July may be hoped for as it is well 
pheed in the evening sky Mr h R Cnpps has 
calculated the perturbations by Jupiter and gives the 
foUowmg elements and ephemens (for midnight) in 
li \ A Journal for May — 


T 1923 Sept 14 12 G M r 
w 174'^ 7 rs'l 

« 143 18 h 

18 3 47 J 


c o bif>9 
19250 log a 05478 
logq 0131 1 


July 8 


ifis 260” 
16 25 2 
16 25 2 
16 26 t 
16 28 I 


12“ 19 o 133 

II 6 

9 42 o 181 
8 8 

6 24 o 170 


UA 

J836 

9847 

9841 


Ihe comet is nearest to the earth at the end of July 
and brightest in mid August The moon will cause 
difliculty in the latter part of July The positions 
gnen above he in the southern p<irt of Hercules and 
ire no irly due south at the end of twilight 
There is no further confirmation of tht announce 
ment of the discovery of a comet by Abbot at AUiens 


The Cominc o» the ¥*er8lids — Mr W 1 Denning 
writes Early meteors from the great Vugust shower 
are occanionally visible at the beginmng of July 
Ihey should be carefully observed as it is desirable 
to ascertain the opening date of th° display A few 
meteors if observed at two stitions might satis 
factonly settle the question though at its first on 
coming the shower is but shghtly manifested Ihis 
year there will be no moonlight to interfere with 
the maximum on about August ii or 12 and with 
clear weather the event should bo witnessed under 
good conditions There is no reason for expecting 
that the ensuing return will be one of very rich 
charicter but the Persetds form an annual specticlo 
of meteonc activity not equalled by any other 
system A maximum of special intensity was 
witnessed on the morning of August 12 1921 when 
the hourly number of meteors visible to an observer 
was 250 There is evidenco to show that the shower 
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presents itself most nchly at mten als of ii 75 years 
but more observatioi s are required Its duration 
continues over the two summer months of July and 
August 

Ihe Persetd shower will be supplemented by 
other radiants the following being unong the more 
prominent >nes visible at or from about the middle 
of July and m certain cases for some time after 
wards — 


16“ + 31“ 47+44 

22 4 21 2-0 +47 

25 +43 2)2 +53 

42 t 22 281 44 


303 10 334 +73® 

303 +24 333 438 

312 +62 337 -12 

3)5 (48 343 +12 


There are certainly more than 100 different systems 
m play but the great majority of them are feeble and 
apparently the i lies of nearly exhausted streams 
which possibly formed rich displays in ancient times 


PlRTlRBAlIONS OF THE MINOR PlANElS— PrOf 
A O Lcuschncr has published a useful ’■eport on 
this subject as a Bulletin of the Research Council 
of the National Acalemy of Sciences Washmgton 
It deals with twenty three interesting planets includ 
mg the four bright ones Eros Andromache and the 
SIX Irojan planets lablcs ire given of all cffbit 
published with a statement of the method by which 
thev were ilcnved 

It is obvious th it the v ist host of mmor planets 
can only be observed efficiently if there is a metiiodical 
division of labour Arrangements for this hid been 
male before the War wl ch thiew them into con 
fusion and it is welcome news that l+of Lc ischner s 
Bureau is again making arranRcmcnts for this 
purpose At present planet' that are better known 
are frequently observed to an unnecessary extent 
while others are ncglecte 1 Marseilles Ob^rvatory 
has published numerous orbits and ephemendes of 
late years but it has not been m i^ouch with all the 
countnes wht re observations were being made 
One point emphasised in the report is the importance 
of giving clear information m all publish^ orbits 
of the materials that were used m obtaimng them 
and the perturbations that were applied Several 
cases are quoted in which this information w lackmg 
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Research Items. 


iiGYMIAN StATI F 01 VlENKAURA IN LONDON 
— In Ancttnt hgypt 1923 part 1 Prof Ilmdera 
Petne descnbes a remarluble ngiire in white alabaster 
acquired -jonie time ago for Lnivemty College 
london It shoiis a furthir development of the 
great Khofra statue There the king s head n 
shielded by the falcon b nings which are spread out 
behind the head dress here the king is himself the 
falcon god entirely human in front \iew entirely 
bird like at the back The lower part is mcomplete 
but the figure was probably seated The refaemblance 
to the bourgrots figure of Menksura is obvious at 
first sight and the development of the protecting 
falcon would accord with this reprcisentmg the 
successor of Khofra It can scaRely be questioned 
that it came from one of the two temples of Menksura 

Excavaiions in Upplk Sind India — A dispatch 
from the Hombay correspondent of the Ttme<: pub 
lished m the issue of June 25 bummanses a report 
of excavttions m I pper bind earned out by Mr 
R D Banerji of the Indian Archaeological Survey 
on the rums of an ancient city now known <is Mohenii 
daro or Mohenjoclhan si\ miles from Dokn on the 
Northwestern Riilway Ihe highest mound m 
these ruins which cover more tlmn two hundred 
icres was selected for excavation It proved to be a 
Buddhist shnne on an irtifacial platform situated on 
an island in the old bed of the Indus This platform 
was protected from the effects of high floods by 
retaining walls some 40 50 feet high Two more 
mounds exc ivated produced remains of shnnes dating 
from the second century a d during the reign of 
the great Kushan Emperor Vasudeva I ad 15&- 
177 A stratum below the shnne contamed what 
were apparently the remains of an older shnne which 
had b^n burnt possibly by Scythian invaders 
Ihere are two most interestmg features in these 
investigations The first is the discovery of a number 
of coins representing the earliest copper currency 
of North Western India ind difienng from an> dis 
tovered hitherto in India in being dye struck and 
not punch marked Ihese corns also afford the 
oldest representation of tl e hire Altar of the ancient 
Persian religion on \siatic coins ind furnish evidence 
that tins religion and Buddhism flourished side by 
side The second point of particular interest is the 
discovery in one group of coins of inscnptions m 
unknown characters as jet undeciphercd which it 
is maintained are hieroglyphs or ideograms difienng 
from Egyptiin hieroglyphs ihis is claimed to be 
the only recorded discovery of a new tjrpe of hiero 
glyph m Asia but Sir J Marshall Director General 
of Archaiology in India h is smee pointed out that 
these Dictographs arc similar in character to those 
from Harappa in the Punjab 

Discovery or a Midofn vnd I irf HrARiii at 
CiiAKK NSAR Gostoki —In the June issue of Man 
I leut Colonel J II Cooke descnlies the result of 
excavations on Chark Common about one mile from 
the shores of Spithead They included a midden 
ana camp fireplaces which were coeval The 
midden is unique of its kind though it is not as large 
IS some of the gre it shell heaps on the Continent 
but it IS the only example of a midden in Britain 
m which the contents are unmixed with relics of 
late r cultures Its principal features are the character 
of the leposits in which it is embedded the many 
species of shells it contains the well marked typos 
of imjlemcnts found in it and around the adjacent 
fire hearths ind the total absence of any fragments 
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of pottery or metal It » attnbuted to the RobMi- 
hausen pmod of the Stone Age wduch immediately 
preceded the Broiue Age 

hossiL Crabs from Haipi — Some Brachyuran 
Crustacea from the Pleistocene and Miocene depoats 
of Haiti form the subject of a short paper "by Miss 
Marv J Rathbun (Proc U S Nat Mus v6I bem 
art 9) One genus Mithrax which is widely dis 
tnbuted throughout the West Indies had not before 
been found fossil but is now recorded from the 
Pleistocene 

Mesozoic Insfcfs of Queensland — Fossil 
remams of msects are not usuallj|M|Qund assocuted 
m great abundance at any one spoi so that the 
discovery of a six mch seam full of such remains, 
and that from so low a geological horuon as the 
Inas is a noteworthy occurrence The layer m 
question was disclosed at Denmark Mill Ipswich, 
some few miles west of Brisbane Queensland and 
the descrrotion of its msect contents nas been under- 
taken by Dr R J Tillyard and Mr B Dunstan The 
first part just issued is by Mr Dunstan (Queensland 
Geol Surv Ihibhcation No 273) and deals with 
introductory matter and the C^leoptera of the 
deposit After describing the section from both the 
physical geographical ind the geological aspect the 
author is tempted to speculate on the cause of the 
wholesale destruction 01 msects here manifest hrom 
a study of the phenomenv occurring at the hot 
spnngs at Emaslmgh Northern Queensland where 
the edges of the pools are hned with myriads of 
wings and elytra from which the soft parts have 
evnoently been removed by the hot bubbung water 
while msect fragments float about and then disappear 
down the stream Mr Dunstan infers that similar 
conditions roverned the formation of the Tnassic 
deposit Ihe major portion of the paper is devoted 
to full and cirelul descriptions of the fifty eight 
species belongmg to twenty genera the bulk of 
which are of course new referable to some eight 
famihes The Hydropbihdai are the most numerous 
One could have wisherl however that the seven 
jilates had been executed m a style more consonant 
with the rest of the worl 

A New Grass — In the hew Bu elm No 5 of 
1923 D K Hughes describes and figures an mterest 
mg grass Streptolophus sagtHtfoltus Hughes which 
has been grown at Kew from fruits received from 
Mr J Gossweilcr director of the Botanic Garden 
Angola Conspicuous features of the new genus are 
the sagittate leaf blades lifted away from the leaf 
sheaths upon slender petioles which are set at a 
sharp an^e to the mam stem and the flonermg 
panicles which owe their characteristic appearance 
to the fact that the bianchleis are reduced to shghtly 
flattened bristles ivhich are fused at the base mto 
cluster 

Farthquakes and Pheasants — Pheasants it has 
long been known ore peculiarly sensitive to the 
effects of shgbt tremors and m many earthquake 
countries they are supposed to give notice of a 
commg shock Prof Sekiya & attempt nearly forty 
years ago to study the behaviour of pheasants before 
and during earthquakes was unsuccessful probably 
because the birds were not under natural conditions 
Recently l^f Omon (Bull Imp Farthq Inves 
Com of Japan vol ii 1923 pp i 5) has been able 
to observe those hving in a neighbounng park 
usually withm a distance of a hundred yaras and 
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dnniig tii« quiet home of tike night In three years 
be recotlded 3« cues of the di»t«rhence Of pheasants 
Cki seven occasions the birds crowed before the tremor 
was felt, on five at the same tune, and on five after- 
wards In four cases they crowed while no tremor 
was felt, though slight movements ware recorded by 
the seinniograpbs , and in only one case did an 
earthquake occur without the accompaniment of 
pheasant-crowing Thus, m half the cases observed, 
w movement was noticed by pheasants more readily 
than by a trained observer under good conditions 

Nokth Sba Fishbribs in 1920-22 —There was 
something unusual in the physli^ conditions of the 
North Sea in 1920-22 A much greater influx of 
Atlantic water occurred, and the pelagic fauna 
showed marked deviations from its normal character 
The pdagic tunicate, Salpa, speared m great 
numben, and there were swarms 01 medusa in r^lons 
where they had not usually been seen in quantity 
The herring fishery of 1921 was very poor, both as 
regards the catches made and the quality of the 
fish The latter were lU-nonnshed, and this may be 
regarded as an indirect effect of the changed physical 
conditions Several papers that have appeared 
recently provide data tbr a treatment of this remark- 
able hytuognphic occurrence Rapports et Procis- 
VertMux, vm xxix , published m May by the Inter- 
national Council for Fishery Inveshga^ns, «ves 
the first report of a committee formed to investigate 
the Atlantic slope W and SW from the Bntish 
Isles, and hydrographic and planktonic results for 
the year 1921 are recorded PsMuahons dt Ctr- 
cotuianet, Noa 78, 79i and 80, also pubUsbed by the 
Council (in Apiu), contam papas by A C Hardy, 
J N Camithers, -and J K Lumby, dealing with 
the plankton, the non-tidal movements of North Sea 
wata, and the sahmty and tonperatare of the 
southm North Sea and English Channel during 
1921 The results are interesting and of importance 
for a consideration of the causes of the unusual 
conditions of the North Sea mentioned above That 
inadequate food-supply does not completdy explain 
the failure of the banng fishery of 1921 is apparent 
from results obtained by Mr B Storrow (Report 
of the Dove Manne Laboratory, Cullercoats, 
Northumbaland, for 1922) There was an actual 
shortage of fish having three wmter rings on their 
scales , this result was obtained from a great number of 
careful measurements made at Cullercoats There- 
fore, whateva happened to make the fisbenr a failure 
happened abcmt 1917 as well as in 1921 The failure 
characterised the North Sea fishery but not that of 
the Firth of Clyde, and there the 1917 year class of 
fish was well represented 

CoNSTiTOTiON OF DoLOMiTB — ^Dolomlte has always 
been remuded by mineralogists as a defimte com- 
pound, CaCOt,MgCO„ the reason for this conclusion 
oeing apparently the very constant composition of 
different m^mens of the mineral from vanous 
parts of the world The suggestion has recently 
Men made by Spongenberg wt the mineral is a 
solid solution of calcite and magnesite, the limits of 
misdbtlity bemg placed between the proportions 
CaCO|,2MgCO« and 2CaC0t,MgC0, The substances 
prepiJ^ by him, howevw, have not the properties 
of aolonute The matter has recently been investi- 
mtod by Mr A. E Mitchell, at the suggestion of 
mi Dranan, and the results of some prehnunary 
experiments are given m the May issue of the Journal 
of the Chemical Society The dissociation pressure 
curves of calcite, magnesite, and dolomite have been 
determined from 700** to 1200** In the case of 
calcite it is shown that the equation of Nemst is 


in good agreement with the results, the more com- 
plicated equation oi Johnson being not only un- 
necessaiy but inaccurate The curve for dolomite 
lies abopt half way between those of calcite and 
magnesite Some measurements of the specific heats 
were made, m order to apply the Nemst equation, 
and an attempt to measure the heat of formation 
of dolomite gave the small value of 4 S2 kg cal per 
mol It IS concluded that the dissociation 0? dolomite 
occurs according to the equation CaCO«,MgCOt 
->CaO,MgO-t-2CO, The experiments have not, 
however, been earned far enough to enable a decisum 
to be made as to whether dolomite is a compound 
or a solid solution 

Moisturb in Frbsuly Feluid Timber — In the 
Notes of the Royal Botanic Garden, Edinburgh, 
fdr January 1923, Prof W G Craib has a third 
paper upon the ' Regional Spread of Moisture in the 
Wood of Trees " As desenbed m the earlier papers, 
specially selected trees are carefully felled and 
sections of timba taken for investigation, moisture 
determmations bemg separately earned out for 
blocks at different depths right across the section , 
this process is repeated at different levels and the 
results expressed graphically This interesting line 
of research not only provides data of great practical 
interest to the forester, but also contnbutes to our 
knowledge of the ascent of sap m trees Prof 
Craib has previously shown that in winter there 
appears to be considerable storage of sap in the 
heart-wood of Acer Pseudoplatanus, the sap moving 
outwards later until it is mainly m the outer nng 
of young wood as the transpiration current becomes 
active in the summer The present paper demon- 
strates a somewhat similar but slowa change of sap 
distribntion in the wood of the holly, while in resinous 
conifers no storage of sap m the heart-wood takes 
place, probkbly because the resin hmders radial 
migration of the sap In the non-reemous yew tree 
there is agam a storage of sap m the heart-wood A 
vay mterestmg plate shows the distnbution of sap 
in a tree of Populus tnchocarpa, felled on a windy 
day In the sapwood on the side towards ^e wind 
there is the usual high percentage of moisture, but 
on the side away from the wimif it has fallen very 
low Prof Craib s further papers will be awaited 
with mterest, and there will be general congratula- 
tions from his colleagues that this paper seems to 
show him well on the way to a full renewal of the 
scientific activities so severely interfered with by his 
accident at the time that the Bntish Xnocution 
met m Edinburgh. 

Ewing's New Ferromagnetic Model — In our 
issue for March 9, 1922, p 321, we gave an account of 
the new model cif an atom of a ferromagnetic material 
proposed by Su- Alfred Ewmg as an improvement on 
that brought forward by him mi 890 A portion onlvof 
the atom was taken as capable of alignment with the 
external field, and the controlling force on this part 
was considered to be dut m the mam to the fixed 
portion of the atom In the February issue of the 
Science Reports of the Universitv of Sendai, I^fo 
Honda and Okubo examftie the new theory, and show 
that it u not in agreement with the discontinuous 
changes of magnetic properties which are found in 
steds during heating and cooling between 700“ and 
730” C , nor with those found in pure iron at 910^ 
and 1410** C respectively They conclude that the 
quantitative extensions of the older theory made by 
them in zgi6 and 1917 reproduce tlie hysteteeis loop 
and the effects of temperatuTe on magnetisation muw 
more accurately than does the new t&eory. 
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The Pasteur Centenary Celebrations 


'T'HE national celebrations which took place 
* tliroukhout France on May 24 Juiie 1 in 
honour of I ouis Pasteur are unique in history for 
never before has such a splendid tribute been paid to 
the memory of a man of science 

The invitations to attend the celebrations were 
issued jointly by the rector and council of the Um 
versity of Paris and the rector and council of the 
Lniversity of Strasbourg The celebrations began 
on May 24 in Pans with an evening reception tendered 
bj the President of the Kepublic at the Palace of the 
El>s6e where a largo and distmguishel company 
consisting of diplomatic and scientific representatives 
from practically all parts of the world were assembled 
On the morning of May 23 Dr Roux and his 
colleagues at the Institut Pasteur held a reception 
after which the visitors dehled before the tomb of 
Pasteur which was decked with floral tributes 
\mong these there bemg many may be mentioned 
the wreaths sent by the British Government and the 
Royal Society the latter resting at the foot of the 
monument Afterwards bronze commemorative 
medals were distributed among the guests who had 
signed their names in a volume which will afford a 
vuuable record of the occasion Dnvmg homeward 
along the Boulevard Pasteur the vehicles conveying 
the guests halted for a short time in the Place Pasteur 
before the beflagged monument of Pasteur In the 
afternoon the British delegates were summoned by 
invitations from the Umversitv of Pans and Associa 
tion France Grande Bretagne to the Salle des 
Autoritis at the Sorbonno where a tablet com 
memoratmg the meetmg of Lister and Pasteur was 
unveiled and the Bntish Ambassador made an 
appropriate speech Immediately thereafter followed 
the ceremonial gathenng m the Grand Amphitheatre 
of the Sorbonne about 2700 persona bemg assembled 
in the presence of M Alexandre Miller ind President 
of the Republic (Chairman) M Paul Appell rector of 
the Pans Aca lemy and president of the council of 
the Umvcrsity of Pans Ckivemment and academic 
representatives and others the picture afforded being 
most impressive and recalling that pamted by Rixens 
in commemoration of Pasteur s Jurnlee m 189a fine 
colour effects bemg afforded by the many academic 
robes and uniforms The ceremony began with the 
singmg of the Marseillaise by a large choir of ^Is to 
the accompaniment of the band of the Garde RcpubU 
came the whole audience standing it attention 
M Paul Appell M Lton Bdrard (Munster of Educa 
tion and Hne Arts) delivered speeches and were 
followed by the Papal Isuncio who conveyed the 
Popes blessmg on the occasion As Government 
delegates Prof W H Welch spoke on behalf of the 
United States and Sir Charles Shemngton on behalf 
of the British Empire delegates from other countnes 
followed most of them readmt, speeches m a French 
that was difficult to follow Finally M Strauss 
Minister of Hygiene delivered on impassioned speech 
after the foreign delegates bad severally presented 
congratulatory addresses on behalf of various uni 
versities and learned bodies these bemg handed 
over unread with no semblance of order Addresses 
were presented from the Universities of Oxford 
Cambridge Fdinburgh and Liverpool the Royal 
Colleges of Physicians and burgeons of London and 
Ldmburgh and numerous other bodies 
On May 26 were issued postage stamps (values 
10 30 and 50 centimes) bearing the portrait of 
Pasteur A recration was hdd at the £cole Normale 
bv M Gustave Lanson the director and the guests 
were shown the Cabinet I aateur with its interest 
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mg mementoes of Pasteurs sojourn and activities 
at that institution M Lanson read out a ^therto 
unpublished letter of Pasteurs addrMSed to the 
rrmch Ministry appealing for financial tud m 
the prosecution of ^ researches Tlus letter re- 
vealM the personahty of Pasteur m a remarteble 
manner his clearness of thought and marvellous 
prescience being strikingly exhibited the whole 
audience was thrilled and felt that M Lanson s 
opening words that he was about to let Pasteur 
himself speak to the audience were mdeed justified 
It IS to be hoped that the letter will soon be published 
The company next walked to No 10 rue des FeuiUe 
antines close by to witness the unveilmg of a tablet 
upon the house where Pasteur hveOlMm student and 
finally m the evening a reception was «ven at 
H6tel de Ville by the Municipahty of Iwis Here 
as at the £jys^ there were representations by artists 
of the Comidie hTan9Bi9e and Opira etc the 
recitation of two of Pasteurs speeches by M L^ 
Bernard of the Comddie tnvokmg much enthusiasm 
among the hearers The spMches were those 
delivered by Pasteur (a) at DAle in 1883 when a 
tablet was affixed to the house in which he was born 
and (f>) at the Sorbonne m 1892 on the occasion of 
bis jubilee An eloquent passage from the latter 
speew was frequently quoM by orators in the days 
tnat followed and it may well be cited here from a 
printed copy which was thoughtfully distributed to 
the nests at the centenary celebrabon 

Jeunes gens leunes gens confiez vous & ces 
m^odes sfires puissantes dont nous ne connaissons 
encore que les premiers secrets Et tous quelle qne 
soit votre camere ne vous laisaez pas att^dre par 
le scepticisme ddnigrant et st^e ne vous laissez 
pas d^ureger par les tnstesses de certames beures 
qui passent sur une nation Vivez dans la paix 
sereine des laboratoires et des bibhoth^ues Dites 
vous d abord Qu ai je fait pour mon instruction ? 
Puis k mesure que vous avancerez Qu ai je fait 
pour mon pays ? jusqu au moment oil vous aures 
peut 6tre cet immense bonheur de penser que vous 
avez contnbu6 en quelque chose au progiw et au 
bien de 1 humanity Mats que les efforts soient plus 
ou moms favons^ par la vie il faut quand on 
approebe du grand but dtre en droit de mre J ai 
fait que j ai pu 

On Sunday May 27 the Lyc6e Pasteur was m 
aiigurated m the mormng In the aftomoon 1 Accueil 
franco Bntanmque and Dr andlfoie Tuffier received 
the British delegates in the charmmg home of the 
latter which we may mention mcidentally contains 
a fine collection of pictures In the evemng there 
were gala representations at the Opifra and Th^tre 
F ranous 1 n honour of the foreign delegates Through 
out France ladies and schoolgirls collected money 
for the scientific laboratories of the country some ten 
differently designed badges mostly beanng ^e 
effigy of Pasteur bemg pmned with the tncolor to 
persons who helped by contributions All the badges 
were inscribed on the back with the words Journ^ 
Pasteur mai 1923 Au profit des Elaboratoires 
and a quotation Eom Pasteur reading Sans 
laboratoires les savants sont des soldats sans annes 

On May 28 the guests were conveyed to the 
Palace of Versailles where a banquet was held m the 

Gallene des Batailles some 900 persons par tiapat 
mg under the presidency of M Reibel Minister ortho 
I iWated Regions The latter m his speech cited 
with special emphasis Pasteur s advice to men of 
science Luttons done dans le champ pacifique de 
la science pour la prominence de nos patnes respec 
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bves Lnttons car la latte ceet lefiort la latte 
c eat la vie qaitnd la latte a le progrta pour but 
adding that it was sorely necessary that Pasteurs 
pronouncement should be repeated in thu Palace 
with its many significant associations M Reibel s 
speech was followed by those of diplomatic representa 
bves which could not be beard by manv because they 
were dehvered across the centre of the very long gallery 
On May 39 some of the guests attended a morning 
presentation of the cinematograph film entitled 
Pasteur designed to popularise his work In the 
aftcmoon the Institut de France held a garden party 
at Chantilly the castle with its art treasures ueing 
thrown open for inspection 
Many left Pans on May 30 to attend the concluding 
ceremonies at Strasbourg where m the evening a 
reception was held in the Palais du Khin 
On May 31a monument of Pasteur was inaugurated 
m front of the Umversity of Strasbourg m the presence 
of the President of the Republic accompanied by 
M I^incar^ (Pnme Mimste^ M Strauss (Minister 
of Hygiene) M Valery Radot and others academic 
dress bmng worn by University rraresentatives a few 
of whom presented addresses to the University which 
they delivered mto the President s hands Orations 
were delivered by M Charlity (rector of the Uni 
versity) M Hallei (president of the Academy of 
Sciences) Prof Bordet (Pasteur Institute Brussels) 
and finally M MiUerand spoke withHihe eloquence of 
a practised orator in a voice that earned far his 
speech being remarkably good There followed a 
banquet at noon attended by some thousand persons 
at the Palais des tttes under the presidency of MM 
Mdlerand and Poincard speeches that were more or 
less audible bemg dehverra by the Mayor of Stras 
bourg M Alapetite (Commissioner General of the 
Republic) M Strauss and others Following upon 
the banquet the company assembled at the Palais 
du Rhin the ex Emperor s former palace to witness 
the procession of Alsatian Societies before the 
President it was a stirring sight which deeply 
moved alt beholders to see the representatives from 
all ports of Alsace and Lorrame lads and maidens 
dreued in the choractenstic costumes of tbeir 
distncts stepping along briskly hand in hand to the 
music of numerous bands that accompanied them 
while a deeper note was struck os veterans of the 
War and of the war of 1870 defiled past all saluting 
the President of the Republic There followed the 
opening ceremonies at the Pasteur Museum and the 
International Exhibition of Hygiene and an evening 
recMiUon at fhe Hfitel de Ville given by the Mayor 
of Strasbourg Speeches were made in connexion 
with these ceremonies those dehvered by Prof 
Borrel (Commissary General of the Exhibition) and 
M Poincar 4 being the most notable The scene st 
the H6tel de Ville was remarkable when from the 
balcony lij MiUerand addressed the populace 
assembled m the square and twenW thousand people 
with upturned faces sang the Marseillaibe to the 
accompaniment of massed bands it was a sight 
which none who witnessed it can forget 
The Comity du Centenaire de Pasteur was respon 
Bible for all arrangements and except in minor 
matters did their work admirably The programme 
was rather overfiUed and no lists were available to 
aid the participants in discovenng the names of those 
who attended the celeb^tions A reduction of 50 
per cent was allowed on the cost of tickets from 
the frontier to Pans while free first class return 
tickets were issued between Pans and Strasbourg 
to those who had been invited Dunng two days 
of the festivities m Pans motor ommbuses were 
to be found at seven pomts de concentration 
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chosen with regard to the hotels at which ddegatea 
resided thereby affording a very convenient uray of 
transportmg them to the vanons places where 
ceremonies took place gentlemen from the Pasteur 
Institute and others serving as guides to the different 
parties Special trams and motor transportation 
were moreover provided for the excursions to Ver 
sallies and ChantiUy 

Owmg to the short time that was at the disposal 
of the organisers the Pasteur Museum and the 
Exhibition at Strasbourg were scarcely ready for 
inspection the majority of the exhibits still remaimng 
m theiT packing cases this being indeed unfortunate 
It IS therefore inexpedient to attempt a descnption 
of the few objects tlmt could be seen 

Those who attended the celebrations brought away 
mementoes of the occasion apart from the medal 
which they received at the institut Pasteur Of 
nnted matter mav be mentioned the Souvenir des 
8tes Nationales de la Comm6morabon du Centenaire 
de la Naissance de Pasteur c^Mbr^ k Pans en 
FrancheComt^ ct Strasbourg du 34 au 31 mai 
1923 (Pans Impnmene Nationale 19*3) This 
includes a chronology of Pasteiurs chief discovenes 
(1847 1885) a facsimile of his birth certificate three 
portraits of Pasteur at different ages pictures of his 
birthplace homes and grave stn^g citations from 
his writings and a facsmule autograph and signature 
reading T a grandeur des actions humaines se 
mesure a 1 inspirati m qui Its fait naitre L Pasteur 
2j mars 1887 ' Ihe tasteful menu at the Versailles 
iMnquet and the programmes at the gala performances 
on May 27 bore an excellent profile portrait of Pasteur 
in flat relief stamped on silvered paper reproduced 
after the well known plaque by O Roty Ibe 
programmes distnl uted at Dr lumer s reception and 
at the Hotel de Ville Iwre the finely reproduced 
profile head of Pasteur executed by R Lahque At 
a pnvate dmner given to some of the delegates M 
Calmette distnbutM to his guests some finely wrought 
silver medals bearing Pasteur a head modelled by 
G Prudhomme and bearing the dates 1822 1923 
It should be mentioned to ivoid confusion that the 
national celebration was somewhat belated In 
point of date the tn e centenary had been previously 
celebrated tn December 1922 at the Institut Pasteur 
but these celebrations were however more of a 
domestic character 

Dunng the festivities m Pans tl e President of the 
Republic with a small party left for I ranche Comt 4 
where on May 26 he visited the house n which 
Pasteur was bom at Ddle attended a ceremony 
before Pasteurs monument there and participated 
at a soir6e at Lons sur Somer On May 27 the 
presidential party visited the parental bouse of 
l^teur at Arbois an 1 attended ceremonies at Salute 
and Desan^on umvenuty functions at Besanvon 
following on \t^ 28 and 27 is pnor to the advent 
of the party in Strasbourg 

It may be mentioned incidentally that the Soci6te 
de Biologic of Pans celebrated the seventy fifth 
anniversary of its foundation on May 36 28 it being 
arrang^ that its meetings should clash as little as 
possime with those ralatu^ to the Pasteur centenary 
Nevertheless tb« present wnter unfortunately found 
It irap(»sible to attend both functions because time 
for rest was required between the events that con 
stituted the very full programme 

Those who participated in the celebrations above 
deecnhed m a somewhat inadequate manner will have 
brought away as did the wnter a delightful reoollec 
tion of having revived fnendships and established 
firmly new tics across the water 

Oeorgb H r Nuttall 
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Cambridge Meeting of the International 

'T'HE International Union for Pure and Applied 
Uiemistry met at Cambridge on Sunday, 
June 17, under the presidency of Sir W J Pope, 
and earned out the programme previously outlined 
m these columns (June 16, p 823) The countnes 
which have now loined the Union are the following — 
The Argentine, Australia, Belgium, Canada, Csecno- 
slovakia, Denmark, hranre, Great Britain, Greece, 
Holland, Italy, Jwan, Luxemburg, Norway, Peru, 
Poland, Portugal, Roumania, Spam, Switzerland, the 
Umted States of Amenca, Uruguay, and Yougoslavia, 
over one hundred delegates represenbng the chemical 
interests of these countries were in attendance at 
Cambridge A feature of the meetmg was the presenta- 
tion of several comprehensive reports on subjects 
which at the moment present special chemical interest , 
these were printed and distributed beforehand, and 
at the meetmg brief summaries were presented by their 
authors, after which general discussions took place 
Ibe report on " The Study of Soap Solutions and 
Its Bmnngs upon Colloid Chemistry, presented by 
Prof J W McBain, included a statement of the chief 
conclusions arrived at by its author in his extended 
studies of the properties of salts of tlie higher fatty 
acids About one-half of the electrical conductivity 
of a soap solution is due to a negative earner, which 
does not exhibit osmotic activi^ and is therefore 
colloidal , this is the lomc micelle, and consists of 
highly charged and solvated ionic particles Accom- 
panying the ionic micelle is the undissociated colloidal 
electrolyte, which consists of electrically neutral 
micelli Interesting contnbutions to the discussion 
were made by Prof H E Armstrong and Prof W D 
Bancroft Dr E K Rideal presented a report on 
" Recent Developments m Contact Catalysis," in 
which the conception of Hardy and Langmuir, that 
adsorption of reactants occurs m monomolecular 
and orientated films, is shown capable of applica- 
tion to the reactions at the surface of charcoal, studied 
by Van Kruyt, and at the surface of the enzyme, 
oxidase, present m liver tissue, as studied by Hopkins 


Union for Pure and Applied Chemistiy. 

The report contributed by Prof J F Thorpe and 
Dr C K Ingold consisted in a summary of tbe 
recent work of the authors on " Some New Aspects 
of Tautomerism " It is claimed that tbe otiguMtl 
definition of the term " tautomerism " shonld be 
broadened, in accordance with modem investigation, 
and that the term should apply to all reversibk 
isomenc change, a reasoned claasification of tbe 
various types of tautomeric change which have been 
more carefully studied during recent years is then 
given The report by Prof F G Himkms, <m 
” Chemical Mechanisms mvolved in the Oxidathms 
which occur m the Living Body," describes the sneoees 
which has attended the attemfl|Bto elucidate the 
nature of the oxidation process^flfl^Ived in Uving 
tissues by a simple chemical mechanism In the 
resulting discussion, Prof C Moureu drew a paralU 
between the course of these apparently complex re- 
actions and the catalytic oxidarion of aldehydes which 
he has himself studi^ Mr W Barlow snowed and 
described a number of solid models which he has 
devised for the mterpretation in accordance with riie 
valency volume law, of the results of the X-ray 
analysis of crystalline materials by the Laue and 
Bragg method, incidentally be demonstrated an 
hitherto unknown mode of partitiomng space into 
identical polyhedra 

A large proportion of the time of the meeting was 
devoted to tne work of the numerous committees 
which are engaged in the attempt to systematise 
practice throughout the world in connexion with 
nomenclature, abbreviations, standard methods, 
tables of constants, and tbe like 

It was deaded that the Umon will hold its meeting 
next year in Copenhagen, on the mvitation of the 
chemical representatives of Denmark. At tbe con- 
cluding ceremony honorary degrees of the Ui^vemty 
of Cambridge were conferred on a number of dis- 
tmguisbed visitors whose names were announced in 
the preliminary statement on the meetmg (Nattjrk, 
June 16. p 825) 


Tercentenary of the Oxford Botanic Garden 


'T'HROUGHOUT the three hundred years of its 

existence, the Oxford Botanic Garden can never 
have looked more radiant than it did on Saturday, 
June 23, when it welcomed the diatmguished com- 
pany which met to celebrate the tercentenary of its 
loundation Sheltered by high and stately walls 
from the incessant north-cast wmds which in spring 
play havoc m more exposed gardens, it gave the 
topression of serene brauty, the more impressive 
because of the sunphaty of the lines on which it 
has been laid out 

Those, however, who know the ngours of the 
Oxford climate will asiribe tbe luxunance of growth 
of the plants m the garden rather to skill in 
cultivation than to good fortune with respect of 
site For although the walls which surround tbe 
garden do, mdeed, give shelter, the soil is none too 
fondly and the Thames water is too near the surface 
to make cultivation a light or easy task It was, 
therefore, no less a tribute to their own per^icaaty 
than to Mr Baker, the superintendent of the gardens, 
that more than one speaker referred in terms of 
admiration to tbe skiU m cultivation which the 
gardens displayed 

The Chancellor of the University, Lord Curzon, 
sriio presided at the tercentenary celebrations, spoke 
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on gardens with the simple sincerity which proves 
his ntle to be ranked among the goodly company of 
true gardeners, and nothmg in his speech gave more 
pleasure to the company which were met t(^eth« 
under the trees of the garden than his remini- 
scences of the happy hours which as undergraduate 
and fellow he had passed m the Oxford Botanic 
Garden For surely this old garden has for three 
centunes irradiated a happy iimuence on successive 
generations whose feet have walked therem and 
whose eyes have been refreshed by its scenes of peace- 
fnl beauty 

Sir David Pram, who followed the Chancellor, 
traced m a masterly way the history of the Garden 
from the time of its foundation, by tbe beneficence 
of Henry Lord Danvers, on St James's Day (July 
23), 1622 He remmded hia hearers that it was in 
this Garden that the first greenhouses erected in 
Enjdand were put up, and tnat it was there that 
experiments were first mad« in methods of haafang 
them Bobert the elder and tbe younger, men 01 
great wisdom , Monson, the great professor of botany 
and a pioneer of systematic botany, Sherard, the 
founder of the chair which bears bis name, Slb- 
ttunpe, who deserves the title of a great botam^ 
explorer , and Daubeny, versatile and generous. 
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are names which will always hve not only m the 
history of the Garden but also in Uiat of botany 
In more recent times Bayley Balfour and Sydney 
Vmea have maintained the great traditions of the 
Garden so that m despite of difficult tunes which 
have occurred m the past and may retur in the 
future the permanence and usefulness of the Garden 
are assured 

I he chdimian of the curators Sir Herbert Warren 
whose 1 nowledge of the (warden extends over iiftv 
\ears, in the course of a delightful speech m wWh 
he referred to the love which the Garden has 
uispired in the nunds of Oxford men omitted to 
mention the great and beneficent part which ho 
himself has played in steering the (warden through 
the recent difficult vean* when costs have Ixcn so 
high and the financial resources of thi University have 
been so strained In helpmg tlie (» irdtn to meet 
the financial difficulties inherent in these tunes 
the University has shown wisdom and understanding 
that It may be hojicd will touch the imagination 
of a generous benefactor and make the Garden set me 
for Ul time not only as a place of botanical stmly 
and os a repository of herbaria of histone and present 
importance but also as a ijuict sinctuary wherein 
men who love plants may study and idmirc them 

I*rof beward who m the abstnee of J ord I llswattr 
spoke on the subject of girdens is aids to Ixitanical 
tcaihmg and research congr itui ited the University 
on the fact that g miens and liboratoncs library 
and herbanum were all assemblcil in one site He 
referred to the generosity of Mr R< ginold Gory and 
other benefactors in aiding the Cambndge IBotanical 
Garden to maintain itself and expressed the liebcf 
that the value of the work done at Oxford and the 
need for assist ince required only to be known to 
ensure the supplementing of existing resources by 
private benefaction 

After the formal ceremony the visitors who 
numbered some 500 mspectw the gardens and 
labor itoncs adnimng pirticularly the famous tank 
houses wherein the blue witcr lilies {Nymph ra 
*aii ibarensi^! N f,tgaitUa and N sttlleUa) tlinve 
with ama/mg flonferousness in company with ni iny 
other Nympluris Nelutnbtum speaosum the white 
rose tipp&t Egyptian Bean of Pythagoras Cyptrus 
papyrus, gricetul ind histonial and the source of 
the pipyrus of antiquity anil a large issembligc of 
ujuatic and marsh plants ill of which ire of interest 
in 1 collectively give i memorable impression of 
luxuriance which few parts of the tropics can rival 

After tea in the girdens the ceriraony terminated 
the departing guests averring that few among them 
h id reahsed so clearly as they now did tho vital part 
which botanic gardens play and have played in the 
social life of civilised communities 

University and Educational Intelligence 

1 DivBURc H — Prof h Gowland Hopkins Cameron 
prizeman for igza delivered two lectures m the Um 
vcrsity on June 27 and z8 respectively, on the present 
position of tho vitinim question The Cimeron 
pn/e which was founded in 1878 is iwarded annually 
to III investigator who m the course of the live years 
immediately preceding his made in important addi 
tion to practical therapeutics 

Shei field — Dr P J Darnell has been appointed 
to the lown Trust chair of mathematics 


An Edward K Dunliam lectureship has been 
established at Harvard University in memory of the 
late I^f y K Dunham for many vears professor 
of pathology m the Bellevue and Umversity Medical 
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t oUege of New \ ork t ity (SriiMu June 15) Accord 
ing to the terms of the gift which is made by I’rof 
Dunham s widow tlie lectures ire to be given annu illy 
bv eminent investigators iiid teachers m medical 
science or one of the tonlnbulory liisic sciences 
and there is no restriction as to tht nitionihty of 
the lecturer It is hoped tint the foundation may 
serve to bind closer the lionds of friendship and 
understan Ung between stulcnls and investigators 
in this ind foitign countries 

Vn outline of Picsidcnt II tiding s plan for re 
trganismg tho cducitionil ictivities of the Federal 
tiovcinineiit was givtn by the I mted States Com 
nussionci of I diiiation it tin recent inniial meeting 
of the l)cp irlmint of Superintendence of the National 
Pdueation Association Ihc plan is a part of a 
comprehensive sehcine foresh idowcd by the lh:csident 
m his Inst message to Congicss ami presented to the 
Senitc m Ptbiuaiy for a rcoiginisition of ill the 
exceulivc depirtnunts nuliKling the establishment 
of a Icpiitmenl to pnmote uti/ensliip anj general 
vvclfaii Ihe tdutaUonal work now 1 lined on by 
some thirty sep irate igi nues belonging to six of the 
pimeipil dipartmcnts an 1 seveial indi pendent 
estahlisliincnts is to be mcliidul along with intam 
othci stiMccs the whole costing at piesent 700 million 
dollirs iveir in imw Department of h due ation and 
Wilfaie eoiupnsing eilucitioii public hi ilth soiial 
service ml veteran lelitf llu Ihvision of Fduia 
tion wliieh will be indcr a pernunent assistant 
secret try will take ner inhriiln m addition to the 
Bureiu of 1 lucitioii an I llu Ik iid for Vocational 
Education tlu Smiths >nnn Instilntion imluding 
the Nation il Museum ind Art l»iller> the Inter 
niUonal Exchange Sciviee the 1 ureau of Aincncin 
Lthnulogy tho Vslrophysii il Observatoiy thi 
Nation il /oologicil Piik and the Intel n ition il 
Catalogue of Scientific 1 it< ratiirc ind will create and 
ilircet in cntiicly mw 1 me lu frr promoting jihysical 
educition Ihe sehtnu 1st) lonie befoii (.ongress 
in D< ct mber 

I lie work of tho I mversity of I ondon during tho 
year i)2z mtasiiiwl bv the usual statistical 

stand irds shows v notable expansion 1 he Principal 
Olheu while i ireful to point out that the great mass 
of the innveisitys continuous acliievcnient is the 
expression of imponderible forces dirtcts itUntion 
to figures 75 zoo pir leiil highet than the corre 
spomling hgiiicb for lyij 14 and points xiut that 
we hive passed well bivonct llu wish ot wliat was 
commonly n g irdcd as the ahn >rnial ilcm ind for 
educational ficilities that follow cl the great d« liver 
incc of I )i8 the hgUKs an as follows admissions 
(8498) e indidates for degrees (31 ji) candidates for 
matnculation and regu.tr itiim (1)085) ind other 
exaimnalions (76GJ) and internal students (88S1) 
Theic h IS been a noticeable decrease in tlu peicentage 
of successful to total candid ites from 53 m 1913 14 
to 3 in igzz 3 The growth of ignorince 
among the younger generation to which Prof John 
Burnet directed attention, recently in the Koniincs 
lecture is apparently not conhned to Scotl mil 
Indicative of the ever grow uig spei i ills ition of the 
snbicets of the curricula is the increase in the number 
of Boar Is of Studies from .7 with 374 members in 
1900 to 4Z with 1051 members lhal the senate is 
alive to the dangers incidental to this spcciahsation 
and resolved to guarel agamst them is shown by its 
creation of a Boird of Studies m the pnnciples 
history and method of s lencc designcel to embrace 
not only tile natural and mathem itical sciences but 
also logic ethics history pedagogy economius, 
linguistics, archaology scholarship and medicine 
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Societies and Academies. 

London 

Royal Society, June 28 — V H Blackman, A 1 
Legs, and 1 A Gregory The efiect of 1. direct 
elcctnc current of very low intensity on the rate of 
growth of tile coleopUle of barley Tlie loleoptile 
(sheathed plumule or young stem) of birley scedungs 
IS txpibed to an electric discharge from a point 
charged pasUtvely to about 10 000 volts (crest value) 
and placed at such a height above the coleoptile 
that a current of o 5 x 10 “ imp passes through it 
the current density bemg 4 x ro • amp per cm • 
Under these conditions the r ite of growth is markedly 
accelci ited from the first hour onward showing m 
the thud hour a percentage mcreasc above that oi 
the control pi ints of 7 43 + 1 95 After tlie cessation 
of tlie current a well marked iftei eflfcct greater 
tl an the direct effect is obsersed the enhanced rate 
of growth steadily contmumg and allowing a per 
centage increase of 15 68 2 02 above that of the 
controls The aft< r effect is greater with i short 
period of disclnrge of i hour than with a longer 
jienod of 3 hours AVlien the point is negattvely 
chirgcd the late of growth is mcreased duimg the 
first hour but tlic mcicasc becomes less with time 
An after effect follows but it is markedly less The 
gaseous products of the discharge and the electric 
wind play httlc or no put m the stimulation of 
growth observed Jlie current alone ippeus to be 
of impcrtance M S Pembtey N W MacKeith, 
W R Spurrell F C Warner ind H J Westlake 
Obscrv iti( ns on the idjustment of the human body 
to musculir wtrk Jn the dyspnai produced by 
running th< ri is a disturbance c f the acid bast 
ci^uilibnum of flit body the relief of second 
wmd is the result of adjustments effected chiefly 
by the rtsj iration circulation and excretion by the 
kidneys and skm The sense of discomfcrt dunng 
dyspnoea is associitcd with increiscd pulmonary 
ventilation the sense of rehef at the onset of second 
wind with dinimished ventilation Ohguna or 
anun i apjie irs as a constant fe iture during runnmg 
even after taking 560 c i of tea as a diuretic It 
leads to a tempt r iry retention of acid which helps 
the body to get ml of cirlxin dioxide ind obtiin 
oxygen the water spared is ivail iblc for excretion 
by the lungs and skin uid will produce by evaporation 
greater cooling tlian it woulcf if it wcie discharged 
as urmiiy witer I he suspension of the activity 
of the kidneys ippears ti be due to an outflow of 
tonstnetor impulses to Ihc icnal vessels — Miss K M 
Tupper.Carey and J H Priestley I lie composition 
of the cell w ill at the aj ic il menstem of stem and 
root The walls of the a} ic il menstem of stem and 
root differ 111 the case with which cellulose may be 
detected in them with lodmc reigcnts Micro and 
micro cliemic il expenmen ts show tliat the cellulose 
m the will of the root menstem is masked by its 
combination with othci sul st inces particularly 
protems md i itty acids In the shcx)t menstem 
the cellulose is closely hnked with larger quantities 
of pectin but less protein ind fatty icid ire present 
csjiecially when the shoot w grow mg m the light 
— L J Harm The titration of ammo ind carboxyl 
groups in ammo acids polypeptides etc — P A L 
Crew Studies in mtci sexuality 11 Sex reversal 
m the fowl — W Fmkler Analytical studies on the 
factors causing the scxuil displiy in the mountain 
newt ( Friton alpestns) — G A Schott On the 
scattenng of X and 7 rays by rmgs of electrons 
The effect ct dampmg of the mcident radiation 
Damping of the usu il type of an iinount compatible 
with the pnduction of moderately shirp Imcs in 
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the X ray spectrum mcreases slightly the total 
scattermg of short waves such as the hard 7 rays, 
although it decreases shghtly that of long waves 
A single electron nng such as is postulated m hydrogen 
and ionised helium on Bohrs theory is complewy 
unaffected by this type of dampmg It seems 
scarcely possible th.it dampmg can dimmish the 
total scattenng for any type of atom below the 
amount require by the simple pulse theory — A 
MacMshon On i class of tr inscendents of which 
the Bessel functions ire a particular case — L C 
Martin The photometne matching field Improve 
ment m the visibihty of faint contrasts obWved 
with centril vision can be obt lined by stimulating 
the penpheral regions of the retina An mcrease m 
precision of tlie order of 30 per cent m obtained in 
photometne matches by surroundmg tW)Mlotometnc 
field with a larger area of spproximately equal 
bnghtness — G P Thornton Test of a theory of 
radiition Experiments with positive rays show that 
visual and photographic effects can be obtamed with 
trains of waves shorter than those produced m the 
emission of a qu intum of hght — A. 1 1 Hughes and 
P Lowe Intensities in the hchum spectrum Tlie 
curve showmg the mtcnsity of any spectrum hno 
IS a function of tlie energy of impact of the electrons 
IS cliarietenstie of the senes to which it belongs 
Tile intensities in the doublet system ill decrease 
rapidly as the energy of impict is mcreased from 
34 volts The pnncip il senes iS - niP of the smglet 
system is ehiricten^ by i very great mcrease m 
intensity as the energy of impact is increased from 
34 volts up to about 80 volts beyond wluJi there 
is little change llic hncs of the diffuse scries 
iP-mD ill show a miximum at about 75 volts 
The lines of the sharp senes iP - mb after a small 
mitial nse to 60 volts decrease slightly A A Dee 
Ihc effect of quenchmg from above the carbide 
truisition temperature upon the magnetism of steel 
The magnetism of steel at ordm uy temperatures is 
not matenilly iltered by quenchmg from above the 
transitirn temperature of iron earbuic and therefore 
tlie return of the carbide to the ferrom ignetic state 
IS not retarded by sudden eoolmg from above the 
transition temperature — T b P Strangewayi and 
11 £ H Oakley The immediate chinges ul^rved 
in tissue cells after exposure to soft \ rays while 
growing iH vitro h xposures foi gradually increasing 
jienods v^l^ymg from s mmutes to 2 hours were 
used There is a latent penod of about 15 to ao 
mmutes befort the changes produced in the cells 
by iiradiition can be recomised After 5 mmutes 
irradiation development of new dividing cells is 
lessened After exposure of 20 mmutes or longer 
the formation of new dividmg cells practically 
ceases After exposure of 5 minutes gr inular changes 
and fra^entation of tlie chromosomes occurs m 
some cells m mitosis at metaphase and anaphase 
After exposure of 25 mmutes or longer some cells 
m mitosis show clumping of the chromosomes at 
met iphasc As the time of exposure increases there is 
mcrease m sue and alteration m structure of the cyto 
plasm nucleus and nucleolus of some fully formed 
eelE After an exposure of 60 minutes affected cells 
become disorganise and eventu illy cytoplasm and 
nucleus break up and appear to go mto solution m 
the surrounding medium W B Hardy and Ida 
Doubleday Boundary lubrication the latent penod 
and mixtures of two lubneants — C T R Wilaon 
Investigations on \ lays and p rays by the cloud 
method l»t I — X rays The traefcs of the electron 
ejected from the atom which emits the quantum of 
radiation and thit of the electron ejected from the 
itom which absorbs the radiation can be identified 
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Two classes of j9 ray tracks are produced m air by 
the pnmaiy action of X radiation of wave length 
less than about o 5 A (a) those of ejected electrons 
with initial kinetic ener^ compariblo to a quantum 
of the mcident radiatidn and (b) tracks of very 
short range The short range el^trons arc mected 
nearly along the direction of the primary Xrays 
The short range tricks are prob ibly related to the 
phenomena which have led to the postulation ot a 
* J radiation Of the ordinary long r ingc tracks 
the majonty have a large forward component com 
parable witn the lateral component a^ut jo per 
cent are ejected ilmost exactly it right angles 
to the pnmary X ray beam o^ers have a large 
backward component Partial polarisation of the 
pnmiry be<ims is mdieated by the direction of 
ejection of a number of tlie p particles bemg m one 
plane— that con^ning the direction of the catliode 
rays m the X4v lute p rays m nr exposed to 
X rays frequen^f occur in pairs or groups Ihe 
pairs probably consist of one K electron ejected by 
the direct ictiou of the pnmary \ rays and ot i 
second electron ejected by tlie coml ned action of 
pnmary radiatir n and of the K radiation from tlie 
itom from which the first electron was ejected 
Pt II — pTay3 rhe tricks of fast ^jaiticles re 

very neirly straight over distances of sever il ccnti 
metres Near the end of their range the dcviibons 
ire of three lands (a) sudden deviations often 
through Urge angles up to i8i the results of i close 
apj roach to the nucleus of an at<m (h) sudden 
deviations ranging up to 4^° due to a close appioach 
to in electron which is m consequence ejected to 
form i branch track generally approxim itcly at 
right ancles to the defieeted pnmaiy trick (c) 
gradual deviitions due to an aceumulition of devii 
tions of (a) or (b) type 1 he range of the /< r ly as 
measured along the tiack is apjroxmiattly pro 
portional to the souaie ot the kinetic energy or to 
the fourth power of the velocity (Wluddmgton s law) 
frr ranges from about o i m to i cm the range 
IS I cm when the kmetic tneigy of the pirtiele is 
about 21000 volts The prunuy lonisition (le 
number of atoms from which electrons ire ejected 
by the direct action of pnmary p lays) is ibout 
90 per cm h r a velocity of 10“ cm per see and is 
approximately inversely as Uie square of the velocity 
Ine total ionisation per cm including that due 
to secondary p particles of range ti o short to foim 
visible branch tracks is about three or four times 
is 1 irge as the pnmary In portions of some of the 
tricks not only is the primary ionisation recorded 
but also the 10ns which each of these elections has 
itself produced may be counted — jC V Raman and 
K K Ramanathan The molecular scattcniig of 
light m carbon dioxide at high pressures — W A 
Davis and J V Eyre The diseontmuity oi the 
hydration process G M B Dobson A flicker 
type of photoelectric photometer giving high pre 
cisifn — H D Smyth The ionisation of mtrqgen 
by electron impact — G M B Dobson Measure 
ments of the sun s ultra violet radiation and its 
absoiption m the earth s atmosphere — H Hartndge 
and r J W Roughton A method of measurmg I 
toe velocity of very rapid chemical reaction* — 
W 1 Astbury The crystallmesUucture of anhydrous 
racemic acid — L, Ponder Ihc measurement of 
percentage haunolysis I — H M Fox Lunar 
penodicity m reproQucUon — ^Marjory Stephenson and 
MirgiretD Whetham Studies in the fat metabolism 
tlie Tmiothy grass bacillus II Carbon balance 
torot and respiratory quotient — R Hewer 
studies m amphibian colour changes II — R H 
Burne Some peculiarities of toe blood vascular 
system of the Porbeagle shark [Lamna Q/mubtea) I 
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— A £ Boycott and C Diver The mhentance of 
sinistrahty m Ltmnaa peregra 

Edinborgb 

Royal Society May 21 — Prof F O Bower 
president m the chair — R Kidston and W H 
bang (i) On Palaopttys MtUeri (McNab) The 
ongmal specimen of this sti m with secondary 
thickening wis desenbed by Hugh Miller and later 
named by McNib A second specimen discovered 
by the Geological Survey ot Scotland mcludes the 
pnmiry centril region i 5 mm m diameter sur 
rounds by i zone of secondary xylem about i cm 
thick The secondary wood consists of tricheides 
and medullary rays Ihe tricheides aic remarkable 
m having multiscnate porose pittmg on both radial 
ind tangenti il walls The pnmary central axis 
appears to have consisted of trachcidcs without 
admixture of parenchyma there is evidence of 
strands if proloxylem consistmg of narrow spiral 
tracheidcs close to the penpherv of the pnmary 
xylem just within the secondary wood In the 
absence of any traces going to lateral appendages it 
IS impossible to determme the affinities of this 
complex stem It might have belonged t> some 
gymni sermons plant but it is equally possible that 
It w is the stem of some archaic ptend iphyte of the 
Middle Old Red Sandstone Penod (2) Notes on 
fossil plants from the Old Red Sa idstone of Scot 
land I Ihckhngi 1 h iwardt K and L Under this 
name a unique specimen of a Middle Old Red Sand 
stone plant is desenbe d and figured It was discovered 
many years ago by the late Mr G Edward and is 
preserved m toe Umvcrsity of Minchcster Museum 
It occurs as an mcrustation ind suggests comparison 
with a plant of the nature of the Rhyniacese spread 
out on a slab of C iithncss 11 igstone Divcrgmg from 
an obscure basal region is a tuft of Imcar ixes with 
out Icivcs but branched dichotome usiy and later 
ally There are mdications of the presence of a 
slcn ler centr il strand Many of the stems terminate 
m oval cirbonised be dies that arc evidently large 
sporangia Ihc pi mt is compared with Rhynia and 
Homei which art known as petrifactions from toe 
Rliyme Chert — Vf T Gordon The genus Pitys 
Fossil trees belonging to tow genus h ive been known 
smee 1831 and it was m dcscnbmg these sjiecimens 
that thin sections of fossil wood were first used A 
recent discovery at Gullane h is disci sed twip and 
stems of this type m some cises still cVitned in 
bark and m two specimens with leaves attached 
These leaves resemble petioles in their structure and 
arc undoubtedly i hyliodes Pityt dayt afl rds evi 
dence of the phyllode theory 01 leaf formation m 
gymnosperms Pitys shows marked rescmblince to 
Ar incana as reg irds the structure of the wood (recog 
nised long ago) and the leaf traces and le ives 

Paris 

Academy of Scisncea Jui c n — M Albin Haller in 
the chair — Edouird Imbeaux The irtesian basins 
of Austrtdia A map cf Australia is reproduced 
showmg the artesian basins kniwn at the j resent 
time taken from the report rf the mterstatc con 
fcrencc on artesian witer held at Adelude m 1921 — 
M Jean Pemn was elected a membt r ot the section 
of gcneril physics m s cession to the lite M F 
Booty — Paul Montel Algcbriic relations of class 
one or zero — Ken6 Gamier Uniform functions of 
two mdejiendcnt variables defined by the inversion 
of an algebraic system to total difierentials of ths 
fourth onlcr — Charles N Moore The summabihty 
of Cesdroior double houner s senes — Louis Bacheliar 
The general problem of discontinuous statistics — 
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St inislas Millot Siniphhcd soIution<i of prohleirw of 
T ipl ic« ( n tlic probability of cause s If Hoitintk/ 
Iho (cjmliliniim ol clcLtricity on i cylindrical smface 
— 111 Jlc Donder Synthesis of the graviflc — 
Adolplir Lepape I he radioactivity of the springs 
from •) me w lining pi ices in the Pyrenees (Bagn^rcs 
de 1 uch( n Vcinct Us Psi ildes Ihu^) and of the 
t inti il PI itoau ( 1 1 Bouiboulc Koyat SimlNtctiirc 
Sill les Huns) Dctemiin itions ol tin ridiiiin cm in 
ation 111 g 1st and w iters from foity foui spimgs 
bcircli loi till thorium eminilifn gut mostly 
ntgativt n suits a few springs only she wing i trace — 
Allxrt Nodon Jhe rtlitions lx t Man the radio 
n tivity of radium and the activity of sol ir r idiations 
— h Bourion and E Rouyer llic dettriniiiition ol 
double s ills in solution by tin Ixnlmg point method 
A discussion of the vihdity rf Hit rule of nuxtuies 
as applitd to the boiling point delations of solutions 
of two clcctiolytcs J icques Bardet The irc 
spectrum of ccltium I he material usid cont lined 
as impuntits tiily zirconium and i trite of lead and 
was obtained fiom zircons from Hiazilnn monizite 
sand ave lengths of the hncs in tin n gion lx?tween 
2300 and 3500 A ate gistn Piul Pascal Re 
seaiclus rn the constitution of insoluble ilkihne 
metaphospli itcs The insoluble alkalint met iphos 
phatts u< not monomctaphospli itts but furnish a 
remirkabli example of lolloids prepand it ittmi>eri 
tuie of ibout ajo” (. The nonnil formuli MPO, 
should lx restricted to tin silts cbt lined stirting 
with iHiyl hexanu t ijihosphatc S Glixellt Jhe 

influtncc of ncutnl salts on the sihca gels The atid 
proiX-rtics of tolloidil sihci irc incicascd by tlu 
iddition of silts of the alkalis th< tftetts observed 
con be c\nl uned by assuming that the (OH) ions ire 
adsorlxdiiy the p irtit les of sihca \ Mailhe Ihc 
catilytic di coiiiixisition ot the inilidcs An account 
of the dttompositi m of acetanilide it pio" C m the 
prtsence of nickel ind of topper — K Fosse md A 
Hieulle Xinthyl dtnvitivts ot illoiihinic icid 
thiosmamint ind of allantoine Conrad Kilian Iht 
folds ot the 1 issiliin enclosure ol the ccnfial 
Sill 11 an nnssif ct \hagg ir —A Boit Tlu r 61 c ot 
the suixrhciil 1( Ids in the stiuiturt ot the foimation 
at Moivan — Ch Maurain ind Mmc dc Madmhac 
The secular v in ition of tin intensity of the Uirtstnil 
magnetu held at P ms H lucr has suggi ste^the me 

of a locii inignetic const int C» \/lf*+{//2)* 
where H and / ire tht hon/ontil ind vtilic 1 com 
ponents of the magnetic field at iny point Trom 
an tximiniiion of the itci rds for f oitnbi i Pola 
Piris ivtw Green wiih md Dc Hilt it is shown th it 
G reached i m iximuin in igoi Ihc value of 

incrcasts with the lititiidc of tlie stitions — J Giral 
and h V Gila Ihc use of sodium chlonde as i 
stondanl in the tstimition of the hilogtns m sea 
witer The silts prtsent m sea water hive no 
appreciable influence on the quantitative dctcimina 
tion of chlorine — J J Thomasset Relations between 
the dentine md dentil enamel in i fossil hsh (Sargo 
don) — P Bugnon Tlic homologies of cotyledonous 
leaves — L Blarmghem Heredity m mosaic of the 
doubling of the flowtrs m Cardatmne fratensts — 
A Guillaumin The v icuum as a means of prolonmng 
the germinating f iculty of seeds 'seeds of radish 
wheat ind lettuce after preservation in a v icuum m 
the cl irk foi iz years showed unimp mod powers of 
gtmiination -A dc Puymaly The adaptation to 
atrial lifcotagretn ilgi (C A/amvdomo/KM fungtcola) — 
Muc Bridel Biochcmic il study of tht tomposition 
of Monotropa Ilypopitys a new glucosidc monotro 
peine The new glucosidt was isolated m a pure 
ciystallinc londition 2 gm being obtained from 
5200 gm of material It la hydrolysed by emulsion 
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giving a blue prccipit ite Monotropeine is not 
identical with lucubme — Charles Henry A new test 
for sense of touch — Jules Courtier Expenments on 
a new test for the sense of touch Results of the 
application of the method described m the preceding 
communication to nmeteen subjects — P Matson and 
i ouis Berger A new mode of intern il secretion — 
I oiiis Detlient I he measurement of arterial pressure 
by the bleeding mctliod A viry ixict hdpmo- 
dynainomctiic mt tluxl md present ipphcation The 
irtcry is punctured by a hollow needle commumcatmg 
with i delicate prissurc giugc of the aneroid tyfuj 
I he instrument befoie use is filled with a saline 
solution to prevent coagulation — J Lopei-Lomba 
C h inges of wt ight of the organs of the guinea pig 
during C avitammosis F Franchettelhc pneumo- 
•mopsthesiograph An account of instrument 
designed to ev ihiatc and record tlie imphtude and 
frequency of the icspiratory movements during 
incslhtsia Fmilc F Terroine and II Barthilemy 
The torn position of the eggs in the couise ot ov^encsis 
in the brown fnig (hana fttsca) — M Caille and E Viel 
Ihc ditection of smiU qii intitics of intimony ind 
bismuth m biologic il liquids An application of the 
ontipynnc potassium iodide re igent desciibed in an 
eirhcr loiiimumcition M Lemoigne Ihe pro 
diKtion of ^oxy butyl 1C acid by certain bacteria of 
the D sullihs gioup — t harks Perez File c.istmg 
of tin shell of d(( iixxl crust ne ms c iirymg p irosites 
(I picanda) Htiis Ephrusai Tlic stxuihty of 
Lima ’iiuamata ( Levaditi md J Nicolau iWue 
immunity m neurotiopc ccloderniosis — Fmile 
Gautrelet Monomethylorthophospho s ilicyhc acid 
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The Structure of the Atom 
Hy Prof \ Bohr 


Thl General Picturf of the Aiom 


T ill prestnl stale of itomii thcor> is rluratUnstd 
by the fact tli it wc not onl} belies e tliL eMstcnie 
ol \loms to be prosed Lejond a doubt, but also we 
e\ en belies c tint wc have in inlimati kno\skd(,c of tin 
constituents of tlw. individual stoms I rinnot on 
this oieasion „ive a sursev of the scientific dcselcp 
ments thit have led to this result 1 will only rei ill 
the discover) of the electron towards tht close of the 
last eentur), which furnished the direct verilieition 
ind led to a conclusive formulUion of the tome pi nn 
of the itomie niturc of electncitj which hid es Util 
since the discovers b) land is of the fundimcntal 
1 iws of elt ( trol) sis and Ber^ellus s tleetroc he mical 
theor) and h id its i,re itcst triumph in the elec trols ti 
dissolution thtor> of Arrhenius I his discover) of 
the electron and elucidation of its properties wis the 
result of the work of a Urge number of investigators, 
imon>, whom Ttnird and J J lliomson mas be 
partKulirly mentioned The latter cspcciallv lus 
m idc verv important contributions to our subject by 
his ingenious attempts to develop ideis about atoniic 
constitution on the liasis of the electron theor) The 
present state of our knowledge of the elements cf 
atomic structure was reichcd, however b) the dis 
cover) of the atomic nucleus which we owe to Ruthcr 
ford whose work on the radioactive sulstinccs 
disc overecl tow irds the c lose of the last centuiy h is 
much enriched physicil and chemical scicnec 

\ccoidiiig to our present conceptions an item of 
an element is built up of a nucleus thit has i positive 
ekctrieal chire,c and is the scat of by far the greatest 
part rf tht atomic miss, together with a number of 
electrons ill having the same negative thire,e and 
mass, which move at distances from the nucleus that 
are ver) gre it compared to the dimensions of the 
nucleus or of the dec irons themselves In this picture 
we at onte see a striking resemblance to a plinetary 
system, such as we have in our own solar system 
Just as the simplicity of the liws thit govern the 
motions of the solar system is intimitcly connected 
With the circumstance that the dimensions of the 

• Lecl iro dolivned at Storkbolm Pocamber it 1933 on tlw o cunn 
« Ibo receipt of tba Nobel pnm m phyiia far the year 1933 SiiglKh 
transUtioobyUr FniikC I&yt 


moving bodies arc small m relation to the orbits, so 
the corresponding relations in atomic structure provide 
us with an explination of m essential feature of 
nitural phenomena in so far as these depend on the 
properties of the elements It makes clear at once 
that these properties e in be div idcd into two sharply 
distinguished classes 

To the first class lielong most of the ordiniry 
ph)sicil ind f hcniieal properties of subst inces such as 
their state ot aggregation, colour, and chemical re- 
ictivity These projicrties depend on the motion of 
the electron s)stem and the way in which this motion 
thangts under the influence of different external 
actions On account of ilit large m iss of the nucleus 
iclativc to that of the electrons and its smallness in 
compinson to the electron orbits, the electromc 
motion will dcjxnd only to a ver) smill extent on the 
nuclear miss and will be dclcrmintd to a close 
approximation solel> i>) the total electrical charge 
of the nucleus J speeiill) the inner structure ot the 
nucleus and the w ly in which the charges ind masses 
arc distnbutcd among its sepiritc particles will have 
i vamshm^l) smill influence on the motion of the 
electron system surrounding the nucleus On the 
other hind the siructurc of the nucleus wdl be 
responsible tor the second class of propertits that 
are shown m the ndioaclivit) of substances In the 
1 idioietive processes wi meet with an explosion of 
the nucleus vvliirth) positive or negative particles, 
the so called j and H particles ire expelled with very 
great velocities 

Our lonicptnns cf itomi structure afford us, 
thciefore, an immediate ixplanition ot the complete 
litk of interdcjNndenie between the two classes of 
properties, which is most str kingly shown m the 
existence of sul stances w hie h hav e to an extraordinarily 
close approximation the same ordinary phvsnal and 
chemical properties cvm though the atomn weights 
art not the sam« and the ndioaitive pioiitrties are 
completel) different Sue h subst int cs, of the existence 
of which the first evidence was tound in the work of 
Sodd) and other investigators on the chemical properties 
of the ladioactive elements, are called isotopes with 
aference to the classification of the elements according 
to ordinar) physical and chemical properties It is 

A3 
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not netcssiry for me to sUtt here how it has been 
shown m recent years that isotopes are found not 
onlv amonj, the ridiooctive elements, but also among 
ordmiry stable elements, in fact, a large number 
of the latter that s^ere previously supposed simple 
have been shown by Aston s well known invcsti{,atiuns 
to cnsist of \ mixture of isotopes with different 
itomi weights 

The question of the inner strut tun of the nudeus 
IS still but little understood although a method of 
att lek IS iflorded by Rutherford s experiments on the 


lints The meaning of the square brackets around 
certain senes of elements in the later penods, the 
properties of which exhibit typical deviations from 
the simple pcnodicity m the first penods will be dis 
cussed later 

Tn the dev elopmcnt of the theory of atomic struc- 
ture the eliaraetenstie features of the natural system 
have found a surpnsinglv simple interpretation Thus 
we are led to assume that the ordinal number of 
an element in the pcnodic table the so called atomic 
number is just ecjual to the number of electrons 


dismtegrttion of atomic nuclei by Iximl ird 
ment with 1 p irticles Indeed these cxperi 
ments may lx said to open up a new epoch 
in naturd philosophy in that for the first 
time the irtifmal transformation if one 
clement into mother j 

has been ircomplishcd /t9K 31 W! 

In what follows how 

ever wi shill mfinc // \t 97 i 


SB 

fC z+SiA 

7/f /3P\ 

t 0 /4S\ 

9F — nci\ 

10 tt/t\ 


ourselv es to a consider VyV33 A SISb A 

ation of the ordmiry ^ ^ 

phjsital and chcmKal 

properties of the ile V 

ments ind the attempts which hive leen ' 
made to explain them on the basis of the 
coniepts just outlined 

It is well known that the elements an be 
arranged as regards their ordmiry ph>sKaI 


which move abiuMhe nucleus m the 
neutral atom Ih^ imperfect form, 
this law was first stated by Van 
den Broek it wis however fore 
shadowed by J J Thomsons in- 
vestigations of the number of elec- 
trons m the atom as well os by 
Rutherford s measurements of the 
chir„t on the atrmic nucleus As 
wi shall sec eommemg support for 
this law has sime been obtained m 
various wa>s especial]) by Mosclc) s 
famous investigations of the X ray 
spectra of the elements We mty 
perhaps also point out how the 
simple connexion between atomic 
number and nuclear charge offers an 
explanation of the laws governing 
the changes m chemical properties 
of the elements after expulsion of 
I or /S particles which found a 
simple formulation m the so called 
radioactive displacement law 

Atomic SrABierrY and Fiectro 
DYNAMIC Theory 


and ehemieal properties m a natural yilem 


As soon as we try to trace a 


whieh displvys most suggcstivclv the peeuliir re 
lationships between the different elements It was 
recognised for the first time bv Mendeleeff and 
lotliar Me)er thit when the elements are irrangcd 
in an order whii h is practically that of their atomic 
weights their chemical and phjsieal properties show 
a pronoiim ed periodic it> A diagr immatic representa 
tion of this so c died periodic table is given in I ig i 
where however the elements are not arranged in the 
ordmar) way but m a somewh it modified form ot a 
table first given b) Julius Thomsen who has also 
made import int contributions to science in this 
domam In the figure the elements arc denoted by 
their usual chemical s)mbols, and the different vertical 
( olumns mdicate the so c ailed periods The elements 
m successive columns which possess homologous 
chemical and phvsical properties arc connected with 


more intimate connexion between the properties 
of the elements ind atomic structure, we encounter 
profound diifieulties, in tliat essential differences 
between an atom and a planetary system show 
themselves here in spite of the analogy we have 
mentioned 

The motions of the bodies in a planet iry system, 
even though the) obey the general law of gravitation, 
will not be completely determined by this law alone, 
but wall depend largely on the previous history oi 
the system Thus the length of the year is not 
determined b) the masses of the sun and the earth 
alone, but depends also on the conditions that existed 
dunng the formation of the solar sjstem, of which 
we have very little knowledge Should a sufliuently 
large foreign body some day traverse our solar system, 
w^ might among other effects expect that from that 
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day the length of the year would be different from 
Its present value 

It i& quite otherwise in the case of atoms fht 
definite and unchangeable properties of the elements 
demand that the state of an atom cannot undergo 
permanent changes due to external actions As soon 
as the atom is left to itself again, its constituent 
particles must arrange their motions in a manner 
whicli IS completely determined by the clectiic 
charges and masses of the particles We hast the 
most cons im mg evidence of this in spectra that is, 
in the properties of the radiation emitted from sub 
stinces in certain circumstances, which can lx 
studied with such great precision . It is well known 
tliat the wave lengths of the spectral lines of a sub- 
stance, which can m many cases be measured with an 
accunij of more than one part in a million, are, in 
the same external nreumstanres, always exactlj the 
same within the limit of error of the measurements, 
and quite independent of the presious treatment 
of this substance It is just to this eireumstance 
that we owe the great importance of spectral 
analvsis, which has been such an invaluable aid to 
the chemist m the search for new elements, and has 
also shown us that even on the most distant bodies 
of the universe there occur elements with cxwtly the 
same properties as on the earth 
On the basis of our pieturc of the constitution of 
the atom it is thus impossible, so long as we restrict 
ourselscs to the ordinary mechanical laws, to account 
for the I harm tenstio atomic stabiht) which is required 
for an explanation of the properties of the elements 
I he situation is by no means improved if we 
also take into consideration the well known electro 
djnamie laws which Maxwell succeeded in formulating 
on the basis of the great discoveries of Oersted and 
1 aradaa m the first half of the last century Maxwell s 
theory has not only shown itself able to account for 
the ahead) known electric and magnetic plu nomen i 
in all their details, but has also celebrucd its greaUst 
triumph in the prediction of the electromagnetic waves 
which wei* discovered by Hertz, and are now so 
extensively used in wireless telegraphy 
hor a time it seemed os though this thcairy would 
also be able to furnish a basis for an explanation of 
the details of the properties of the elements, after 
It had been developed, chiefly by Lorent/ and Larmor, 
into a form consistent with the atomistic conception 
of electricity I need only remind )ou of the great 
interest that was aroused when Lorentz, shortly after 
the discovery by Z^taaa of the characteristic changes 
that spectral lines undergo when the emitting substanee 
IS brought mto a magnetic field, could give a natural 
and simple explanation of the mam features of the 


phenomenon Lorentz assumed that the radiation 
which we observe m a spectral line is sent out from 
an electron executing simple harmonic vibrations 
about a position of equilibrium m precisely the same 
manneras the electromagnetic waves in radio-telegraphy 
ire sent out bv the electric oscillations in the antenna 
He also pointed out how the Uteration observed by 
7ceman in the spectral lines corresponded exactly 
to the alteration m the motion of the vibrating electron 
w hieh one would expect to he produc ed by the magnc^tic 
field 

It was, however, impossible on this basis to give 
a closer explanation of the spectra of the elements, 
or even of the general type of the laws holding with 
great exactness for the wave lengths of lines m these 
spttlra, which had Ixen established b) Balmer, 
R><llxrg, and Ritz Alter we obtained details as 
to the constitution of the atom, this diflieult) lx came 
still more manifest, in fact, so long as we confine 
ourselves to the clissical cltetrcxl)namie theor) we 
cannot even unclcrslancl why we obtain spectra con 
sisting of shirp lints it all This theory tan even 
Ije said lo be iniompuiiblc with the assumption of 
the existence ol ttoms possessing the structure we 
have dcscnlxd, in that thi motions of the electrons 
would claim a continuous radiation of energy from the 
atom, which would tease only when the electrons 
had fallen mto the nucleus 

Thu OamiN of the Quantum Thlory 

It has, however been possible lo avoid the various 
difficulties of the elcctrodynamic theory by introducing 
concepts borrowed from the so called quantum theory, 
which marks a complete depaiturc from the ideas 
that have lutherto been used for the explanation of 
natural phenomena This theor) was originated by 
Planck, in the )raT iqcxi, in his investigations on the 
law of heat radiation, whic h, be cause of its indtpcndenc e 
of the individual properties of substances, lent itself 
peeuharl) well to a test of the applicabilit) of the 
laws of classical ph)sus to atomic prexessts 

Planck considered the equilibrium of radiation 
Ixtween a number of svstems with the same proix>rtics 
as those on which Lorent/ had based his theor) of 
the Zeeman effert, but he could now show not only 
that classical ph)sics could not account lor the 
phenomena of heat radiation, but also that a complete 
agreement with the expenmental law could be obt uned 
if — in pronounced contradietion to ilassical tlieorv — 
It were assumed that the energv of the vibrating 
electrons could not change continuous!), but only 
in such a way that the energy of the xjstem alwa)8 
remained equal to a whole number of so called energv- 
quanta The magnitude of this quantum was found 
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to be proportional to the frequency of osallation of 
the pirticle which m accordance with classical 
concepts, wai> supposed to be also the frequency of 
the emitted radnlion The proportionality factor 
had to be rc(,ardcd as a new universal constant 
since termed Planck’s constant, similar to the 
vcbtitv of li^ht and the charge and mass of the 
electron 

Planck s surprising result stood at first completely 
isolated in natural science but with Linstcin s significant 
contnbutions to this subject a few years after, a great 
vinetv of applications was found In the first place, 
Pinstem pointed out that the condition limiting the 
amount of vibrational energy of the particles could be 
tested by investigation of the specific heat of crystallmc 
bodies since in the case of these we have to do with 
similar vibrations, not of a single electron, but of whole 
atoms about positions of equilibrium in the crystal 
lattice Einstein was able to show that the expen 
ment confirmed Planck s theory, and through tlie 
work of later investigators this agreement has proved 
quite complete Furthermore Linstcin emphasised 
another consequence of Planck s results namelv, that 
radiant energy «ould onl) be emitted or absorbed 
by the oscillating particle in so called quanta of 
radiition the magnitude of each of which was equal 
to Plane k s constant multiplied by the frequency 

In his ittempts to give an interpretation of this 
result, Emstoin was led to the formulation of the 
so called h> pothcsis of hght quanta, according to 
which the radiant energy, in contradiction to Maxwell s 
electromagnetic theory of light, would not be pro 
pagated as clectronuignetic waves, but rather as 
concrete hght atoms, each with an energy equal to 
that of a quantum of radiation This concept led 
Einstein to his well known theory of the photo electric 
effect This phenomenon, which had been entirely 
unexplainable on the classical theory, was thereby 
placed in a quite different light, and the predictions 
of Einstein s theory have received such exact expen 
mental confirmation m recent years, that perhaps 
the most exact determination of Planck s constant 
IS afforded by measurements on the photo electnc 
effect In spite of its heunstic value, however, the 
hypothesis of hght quanta, which is quite irreconcilable 
with so called interference phenomena is not able 
to throw hght on the nature of radiation I need 
only recall that these interference phenomena con- 
stitute c ir only means of mvcstigdtmg the properties 
of radialnn and therefore of assigning any closer 
meaning to the frequency which m Emstein’s theory 
fixes the mag. itudc of the hght-quantum 

In the following years many efforts were made to 
apply the concepts of the quantum theory to the 


question of atomic structure, and the pnnapal emphasis 
was sometimes placed on one and sometunes on the 
other of the consequences deduced by Fmstein from 
Planck s result As the best known of the attempts 
in this direction, from wluch, however, no defimte 
results were obtained, I may mention the work of 
Stark, Sommerfeld, Hasenohrl Haas, and Nicholson 
From this period also dates an mvestigation by 
Bjerrum on infra red absorption bands, which, although 
It had no direct beanng on atomic structure, proved 
significant for the development of the quantum theory 
He directed attention to the facfgMij||it the rota- 
tion of the molecules in a gas might be investigated 
by means of the changes in certain absorption hues 
with temperature At the same tunc he emphasised 
the fact that the effect should not consist of a con- 
tinuous widemng of the Imes such as might be expected 
from classical theory, which imposed no restrictions 
on the molecular rotations, but in accordance with 
the quantum theory he predicted that the lines should 
be spill up into a number of components corresponding 
to a sequence of distinct possibilities of rotation 
This prediction was confirmed a few years later by 
Fva von Bahr, and the phenomenon may still be 
regarded as one of the most striking evidences of the 
reality of the quantum theory, even though from our 
present point of view the original explanation has 
undergone a modification in essenbal details 

Phe Quantum Theory or Atomic Constitution 
The question of further development of the quantum 
theory was in the meantime placed in a new light 
bv Rutherford’s discovery of the atomic nucleus (1911) 
As we have already seen, this discovery made it quite 
clear that by classical conceptions alone it was quite 
impossible to understand the most essential properties 
of atoms One was therefore led to seek for a formula- 
tion of the principles of the quantum theory that 
could immediately ai count for the stability in atomic 
structure and the properties of the radiation sent 
out from atoms of which the observed properties of 
substinces bear witness Such a formulation was 
proposed (1913) by the present lecturer in the form 
of two postulates, which may be stated as follows 

I Among the conceivably possible states of 
motion m an atomic system there exist a number 
of so called stationary stales which, in spite of 
the fact that the motion of the particles in these 
states obeys the laws of classi^ mechanics to 
a considerable extent, possess a peculiar, mechanic- 
ally unexplainable stability, of such a sort that 
every permanent change in the motion of the 
system tnust consist m a complete transition from 
one stationary state to another 
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3 While m contradictioti to the classical 
electromagnetic theory no radiation takes place 
from the atom in the stationary states themselves, 
a {Mticess of transition between two stationary 
states can be accompanied by the emission of 
eleetromagnetic radiation, which will have the 
same properties as that which would be sent 
out accoidmg to the classical theory from an 
electrified particle executing an harmomc vibra- 
tion with constant frequency This frequency y 
has, however, no simple relation to the motion 
of the particles of the atom, but is given by the 
relation 

Ak- E'-E', 

where A is Planck’s constant, and E' and E' are 
the values of the energy of the atom m the two 
stationary states that form the initial and final 
state of the radiation process Conversely, irradia- 
tion of the atom with electromagnetic waves of 
this frequency can lead to an absorption process, 
whereby the atom is transformed t»ck from the 
latter stationary state to the former 
While the lint postulate has in view the general 
stability of the atom, the second postulate has chiefly 
in view the existence of spectra with sharp bnes 
Furthermore, the quantum theory condition entering 
in the last postulate affords a starting point for the 
interpretation of the laws of senes spectra The 
most general of these laws, the combination pnnciple 
enunciated by Ritz, states that the frequency y for 
each of the lines in the spectrum of an element can 
be represented by the formula 
v-T'-r, 

where T' and T' are two so-called “ spectral terms ” 
belongmg to a mamfold of such terms charactenstic 
of the substance in question 

According to our postulates, this law finds an 
immediate interpretation in the assumption that the 
spectrum is emitted by transitions between a number 
of stationary states in which the numencal value of 
the energy of the atom is equal to the value of the 
spectral term multiplied by Planck’s constant This 
explanation of the combination principle is seen 
to differ fundamentally from the usual ideas of 
electrodynamics, as soon as we consider that there 
is no simple relation between the motion of the atom 
and the radiation sent out The departure of our 
considerations from the ordinary ideas of natural 
philosophy becomes particularly evident, however, 
when we observe that the occurrence of two spectral 
hnes, correspondmg to combinations of the same 
spectral term with two other different terms, implies 
that the nature of the radiation sent out from the 
atom IS not determined only by the motion of the 


atom at the beginning of the radiation process, but 
also depends on the state to which the atom is trans- 
ferred by the process 

At first glance one might, therefore, think that it 
would scarcely be possible to brmg our formal explana- 
tion of the combination pnnciple into direct relation 
with our views regarding the constitution of the atom, 
which, indeed, are based on expenmental evidence 
interpreted on classical mechanics and electrodynamics 
A (loser investigation, however, should make it clear 
that a definite relation may be obtained between the 
spectra of the elements and the structure of their 
atoms on the basis of the postulates 

The Hydrogen Spectrum 

The simplest spectrum we know is that of hydrogen 
The frequencies of its hnes may be represented with 
great accuracy by means of Palmer’s formula 



where K IS a constant and »' and n” are two integers 
In the spectrum wc accordingly meet a single senes 
of spectral terms of the form K/«*, which decrease 
regularly with increasing term number n In accord- 
ance with the postulates, wc shall therefore assume 
that each of the hydrogen lines is emitted by a transi- 
tion between two states belonging to a senes of 
stationary states of the hydrogen atom m which the 
numencal value of the atom’s energy is equal to AK/«* 
Following our picture of atomic structure, a hydrogen 
atom consists of a positive nucleus and an electron 
which— so far as ordmary mechamcal conceptions are 
applicable — will with great approximation desenbe a 
periodic elliptical orbit with the nucleus at one focus 
The major axis of the orbit is inversely proportional 
to the work necessary completely to remove the 
electron from the nucleus, and, m accordance with 
the above, this work m the stationary states is just 
equal to AK/n* We thus arnve at a manifold of 
stationary states for wluch the major axis of the 
electron orbit takes on a series of discrete values 
proportional to the squares of the whole numbers 
The accompanying Fig 3 shows these relations 
diagramraatically For the sake of simphnty the 
electron orbits m the stationary states are represented 
by circles, although in reality the theory places no 
restriction on the ecccntriaty of the orbit, but only 
determines the length of the major axis The arrows 
represent the transition processes that correspond to 
the red and green hydrogen lines, H<* and H/8, the 
frequency of w'hich is given by means of the Balmer 
formula when we put »'-3 and »'“3 and 4 respect- 
ively The transition processes are also represented 
which correspond to the first three lines of the senes 
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of ultra-violet lines found by Lyman m 1914, of which 
the frequencies are given by the formula when » » put 
equal to 1, os well as to the first line of the infra-red 
series discovered some jears previously by Paschen, 
which are given by the formula if n' is put equal to 3 
This explanation of the origin of the hydrogen 
spectrum leads us quite naturally to mterpret this 
spectrum as the manifestation of a process whereby 
the electron is bound to the nucleus While the 
largest spectral term with term number 1 corresponds 
to the final stage in the binding process, the small 
spectral terms that have larger values of the term 
number correspond to stationary states which represent 
the initial states of the bindmg process, where the 



electron orbits still have large dimensions, and where 
the work required to remove an electron from the 
nucleus is still small The final stage in the binding 
process we may designate as the normal state of the 
atom, and it is distinguished from the other stationary 
states by the property that, m accordance with the 
postulates, the state of the atom can only lie clianged 
by the addition of energy whereby the electron is 
transferred to an orbit of larger dimensions correspond- 
ing to an earlier stage of Uie bindmg process 
The size of the electron orbit m the normal state 
calculated on the basis of the above interpretation 
of the spectrum agrees roughly with the value for the 
dimensions of the atoms of the elements that have 
been calculated by the kinetic theory of matter from the 
properties of gases Since, however, as an immediate 
consequence of the stabihty of the stationary states 
that IS claimed by the postulates, we must suppose 
that the interaction between two atoms during a 
colhsion cannot be completely desenbed with the aid 
of the laws of classical mechanics, such a comparison 
as this cannot be earned further on the basis of such 
considerations as those ]ust outlined 
A more intimate connexion between the spectra 
and the atomic model has been revealed, however, 


by an investigation of the motion in those itatumoify 
states where the term number u huge, and where 
the dimensions of the electron orbit and the frequency 
of revolution m it vary relatively little when we go 
from one stationary state to the next following It 
was possible to show that the frequency of the radiation 
sent out durmg the transition between two stationary 
states, the difference of the term numbers of which 
1$ small in comparison to these numbers themselves, 
tended to coincide in frequency with one of the 
harmonic components into which the electron motion 
could be resolved, and accordiUf^lMlso with the 
frequency of one of the wave trains m the radiation 
which would be emitted according to the laws of 
ordmary electrodynamics 

The condition that such a coincidence should occur 
in this region where the stationary states differ but 
httle from one another proves to be that the constant 
in the Balmer formula can be expressed by means of 



where e and m are respectively the chaige and mass 
of the electron, while h is Planck’s constant Tlu 
relation has been shown to hold to withm the con- 
siderable accuracy with wluch, especially through the 
beautiful mvesligations of Milh^, the quantities 
e, m, and ft -are known 

This result shows that there exists a connexion 
between the hydrogen spectrum and the model for 
the hydrogen atom which, on the whole, is as close 
as we might hope considering the departure of the 
postulates from the classical mechanical and electro- 
dynamic laws At the same tune, it affords some 
indication of how we may perceive in the quantum 
theory, in spite of the fundamental character of this 
departure, a natural generalisation of the fundamental 
concepts of the classical electrodynamic theory To 
tins most important question we shall return later, 
but first we will discuss liow the mterpretation of 
the hydrogen spectrum on the basis of the postulates 
has proved suitable in several ways, for elucidating the 
relation between the properties of the different elements. 

Rxlationsuips between the Elexents 

The discussion above can be applied immediately 
to the process whereby an electron is bound to a 
nucleus with any given charge The calculation* 
show that, m the stationary state conespondmg to 
a given value of the number «, the size of the orbit 
will be inversdy proportional to the nuclear chaige, 
while the work necessary to remove an electron will 
be directly proportional to the square of the nuclear 
charge The spectrum that is emitted durmg the 
binding of an electron by a nucleus with charge N 
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tunes that of the hydrogen nucleus can therefore be 
r eprese nt ed by the formula 

If in this formula we put N- a, we get a spectrum 
which contams a set of hnes m the visible region 
which was observed many years ago in the spectrum 
of certain stars Rydberg assigned these Imes to 
hydrogen because of the close analogy with the senes 
of hnes represented by the Balmer formula It was 
never possible to produce these hnes m pure hydrogen, 
but just before the theory for the hydrogen spectrum 
was put forward, Fowler succeeded in observing the 
senes in question by sendmg a strong discharge 
through a mixture of hydrogen and helium This 
investigator also assumed that the 
lines were hydrogen hnes, because 
there existed no experimental 
evidence from which it might be 
inferred that two different sub- 
stances could show properties 
resembling each other so much as 
the- spectrum in question and that 
of hydrogen After the theory 
was put forward, it became clear, 
however, that the observed hnes 
must belong to a spectrum of 
helium, but that they were not 
like the ordmaiy hehum spectrum 
emitted from the neutral atom. 

They came from an ionised helium 
atom which consists of a single 
electron moving about a nucleus 
with double charge In this way 
there was brought to light a new 
feature of the relationship between 
the elements, which corresponds 
exactly with our present ideas of 
atomic structure, accordmg to which the physical and 
chemical properties of an element depend m the first 
instance only on the electric charge of the atomic 
nucleus 

Soon after this question was settled the existence 
of a similar general relationship between the properties 
of the elements was brought to light by Moseley’s 
well-known mvestigations on the characteristic X-ray 
spectra of the elements, which was made possible 
by Laue’s discovery of the mterference of X-rays in 
crystals and the investigations of W H and W L 
Bragg on this subject It appeared, in fact, that 
the X-ray spectra of the different elements possessed 
a much simpler structure and a much greater mutual 
resemblance than their optical spectra In particular. 
It appeared that the spectra changed from element 


to element m a manner that corresponded closely to 
the formula given above for the spectrum eoutted 
during the bmding of an electron to a nucleus, pro* 
vided N was put equal to the atomic number of the 
element concerned This formula was even capaUe 
of expressing, with an approximation that could not 
be without significance, the frequencies of the strongest 
X-ray hnes, if small whole numbers were substituted 
for «' and n* 

This discovery was of great importance in several 
respects In the first place, the relationship between the 
X-ray spectra of different elements proved so simple that 
It became possible to fix without ambiguity the atomic 
number for all known substances, and m this way to 
predict with certamty the atomic number of all such 


hitherto unknown elements for which there is a place 
in the natural system Fig 3 shows how the square 
root of the frequency for two charactenstic X-ray 
hnes depends on the atomic number These hnes 
belong to the group of so-called K-lmes, which are 
the most penetratmg of the characteristK rays With 
very close approximation the pomts lie on straight 
hnes, and the fact that they do so is conditioned 
not only by our takmg account of known elements, but 
also by our leaving an open place between molybdenum 
(43) and nithemum (44), just as in MendeMefi's 
onginal scheme of the natural system of the elements. 

Further, the laws of X-ray spectra provide a con- 
.firmation of the general theoretical conceptions, both 
with r^rd to the constitution of the atom and the 
ideas that have served as a basis for the mterpretation 
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of spectra Thus the similanty between X-ray 
spectra and the spectra emitted during the bmdtng 
of a single electron to a nucleus may be simply inter- 
preted from the fact that the transitions between 
stationary states with which we are concerned m 
X-ray spectra are accompanied by changes in the 
motion of an electron m the inner part of the atom, 
where the influence of the attraction of the nucleus 
IS very great compared With the repulsive forces of 
the other electrons 

The relations between other properties of the elements 
are of a much more complicated character, which 
onginales in the fact that we have to do with processes 
concerning the motion of the electrons in the outer 
part of the atom, where the forces that the electrons 


exert on one another are of the same order of magnitude 
as the attraction towards the nucleus, and where, 
therefore, the details of the interaction of the electrons 
play an important part A characteristic example 
of sucli a case is afforded by the spatial extension 
of the atoms of the elements Lothar Meyer himself 
directed attention to the characteristic penodic cliange 
exhibited by the ratio of the atomic weight to the 
density, the so-called atomic volume, of the elements 
m the natural s>'stem An idea of these facts is given 
by Fig 4, in which the atomic volume is represented 
as a function of the atomic number A greater 
difference between tins and the previous figure could 
scarcely be, imagined While the X-ray spectra 
var> uniformly with the atomic number, the atomic 
\olumcs show a characteristic jieriodic change which 
corresponds exactly to the change in the chemical 
properties of tlie elements 


Ordinary optical spectra behave m an analogous 
way In spite of the dissimilarity between these 
spectra, Rydberg succeeded in tracmg a certain 
general relationship between the hydrogen spec- 
trum and other spectra • Even though the spectral 
Imes of the elements with higher atomic number 
appear as combinations of a more*complicated manifold 
of spectral terms which is not so simply co-ordinated 
with a senes of whole numbers, still the spectral terms 
can be arranged m series each of which shows a strong 
similarity to the series of terms in the hydrogen 
spectrum This similarity appeaiiDi^the fact that 
the terms in each senes can, as Rydberg pointed out, 
be very accurately represented by the formula K/(« + a)*, 
where K is the same constant that occurs in the 
hydrogen spectrum, often called the 
Rydberg constant, while n is the 
term number, and a a constant 
which is different for the different 
senes 

This relationship with the hydro- 
gen spectrum leads us immediately 
to regard these spectra os the last 
Uep of a process whereby the neutral 
atom ts btalt up by the capture and 
btndtng of electrons to the nucleus, 
one by one In fact, it is clear that 
the lost electron captured, so long as 
It IS m that stage of the binding 
process m which its orbit is still 
large compared to the orbits of the 
previously bound electrons, will be 
subjected to a force from the 
nucleus and these electrons, that 
differs but little from the force with 
wbch the electron in the hydrogen 
atom is attracted towards the nucleus 
while it is movmg m an orbit of correspond in g 
dimensions 

The spectra so far considered, for which Rydberg’s 
laws hold, are excited by means of electnc dis- 
chaige under ordinary conditions and are often called 
arc spectra The elements emit also another type 
of spectrum, the so-called spark spectra, when they 
arc subjected to an extremely powerful discharge 
Hitherto it was impossible to disentangle the spark 
spectra in the same way as the arc spectra Shortly 
after the above view on the ongui of arc spectra 
was brought forward, however, Fowler found (19S4) 
that an empirical expression for ^le spark spectrum 
lines could be established which corresponds exatUy 
to Rydberg’s laws with the single difference that the 
constant K is replaced by a constant four tunes as 
large Smee, as we have seen, the constant that 
appears in the spectrum sent out during the bmding 
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of an electron to a helium nucleus is exactly equal 
to 4 K, It becomes evident that spark spectra are due 
to the ionised atom, and that their emission corresponds 
to the last step but one tn the formaiton of the neutral 
atom by the successive capturaand binding of electrons 

Absorption and Excitation op Spectral Lines 
The interpretation of the origm of the i>])cctra was 
also able to explain the characteristic laws that govern 
absorption spectra As Kirchhoff and Bunsen had 
already shown, there is a close relation between the 
selective absorption of substances for radiation and 
their emission spectra, and it is on this that the 
apphcation of spectrum analysis to the heavenly 
bodies essentially rests Yet on the basis of the 
classical electromagnetic theory, it is impossible to 
understand why substances m the form of vapour 
show absorption for certam lines in their eimssion 
spectrum and not for others 
On the basis of the postulates given above we arc, 
Iiowever, led to assume that the absorption of radiation 
lorresponding to a spectral hne emitted by a transition 
from one stationary state of the atom to a state of 
less energy is brought about by the return of the atom 
from the last-named state to the first We thus 
understand immediately that m ordmary circumstances 
a gas or vapour can only show selective absorption 
for spectral lines that arc produced by a transition 
from a state corresponding to an earlier stage in the 
binding process to the normal state Onlv at higher 
tcmpcratuies or under the influence of electric dis- 
charges whereby an appreaable number of atoms are 
being constantly disrupted from the normal state, 
can we expect absorption for other Lnes in the emission 
spectrum m agreement with the experiments 
• A most direct confirmation for the general inter- 
pretation of spectra on the basis of the postulates 
has also been obtained by investigations on the 
excitation of spectral lines and ionisation of atoms 
by means of impact of free electrons with given 
velocities A decided advance in this dmettion was 
imuked by the well-known mvestigations of Franck 
and Hertz (1914) It appeared from their results 
that by means of electron impacts it was impossible 
to unpart to an atom an arbitrary amount of energy, 
but only such amounts as corresponded to a transfer 
of the atom from its normal state to another stationary 
state of the existence of which the spectra assure us, 
and the energy of which can be inferred from the 
magmtude of the spectral term 
Further, striking evidence was afforded of the m- 
dependence that, according to the postulates, must 
be attributed to the processes which give nsc to the 
emission of the different spectral hnes of an element 


Thus It could be shown directly that atoms that were 
transferred m this manner to a stationary state of 
greater energy were able to return to the normal 
state with emission of radiation corresponding to a 
single spectral Ime 

Continued mvestigations on electron impacts, m 
which a large number of physicists have shared, have 
also produced a detailed confirmation of the theory 
concerning the excitation of senes spectra Especially 
It has been possible to show that for the tomsahon 
of an atom by electron impact an amount of energy 
IS necessary that is exactly equal to the work requirra, 
according to the theory, to remove the last electron 
captured from the atom This work tan be determined 
directly as the. product of Planck’s constant and the 
spectral term corresponding to the normal state, 
which, as mentioned above, is equal to the lumtmg 
value of the frequencies of the spectral senes connected 
with selective absorption 

The Quantum Theory of Multiply-Periodic 
Systems 

While It was thus possible by means of the funda- 
mental postulates of the quantum theory to account 
directly lor certain general features of the properties 
of the elements, a closer development of the ideas 
of the quantum theory was necessary in order to 
account for these properties m further detail In the 
course of the last tew years a more general theo- 
retical basis has been attained through the develop- 
ment of formal methods that permit the fixation of 
the stationarv' states for electron motions of a more 
general type than those we have hitherto considered 
For a simply penodic motion such as we meet in the 
pure harmonic oSi illator, and at least to a first ap- 
proximation, in the motion of an electron about a 
positive nucleus, the manifold of stationary states 
can be simply co-ordinated to a senes of whole 
numbers hor motions of the more general class 
mentioned alwve, the so-called muluply-penoitc 
motions, however, the stationary states compose a 
more complex manifold, in which, according to 
these formal methods, each state is characterised by 
several whole numbers, the so-callcd “quantum 
numbers ” 

In the development of the theory a large number 
of physicists have taken part, and the introducuon 
of several quantum numbers can be traced back to 
the Work of Planck himself But the definite step 
w'hich gave the impetus to further work was made 
by Sommerfeld (1915) in his explanation of the fine 
structure shown by the hydrogen lines when the 
spectrum is observed with a spectroscope of high 
resolving power The 01 cuirence of this fine structure 
must be asenbed to the circumstance that we have 
to deal, even in hydrogen, with a motion which is 
not exactly simply penodic In fact, as a consequence 
of the change m the electron’s mass with vmoaty 
that IS claimed by the theory of relativity, the electron 
orbit will undergo a verv slow precession in the orbital 
plane The motion will therefore be doubly penodic, 
and besides a number characterising the term in the 
Balmer formula, which we shall call the pnnapal 
quantum number because it detennmes m the mam 
the energy of the atom, the fixation of the stationary 
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states demands another quantum number which we 
shall call the suboritnaie quantum numbw 
A survey of the motion in the stationary states 
thus fixed IS given in the diagram (Fig 5), which 
reproduces the relative size and form of the electron 
orbits hach orbit is designated by a symbol nt, 
where n is the principal quantum number and k the 
subordinate quantum number All orbits with the 
same principal quantum numlier have, to a first 
approximation, the same major axis, while orbits 
with the same value of k have the same parameter, 
t e the same value for the shortest chord through the 
focus Since the energy values for different states 
with the same value of n but different values of k 
differ a little from each other, we get for each hydrogen 
line corresponding to definite values of n' and n* in 
the Balmer formula a number of different transition 
processes, for which the frequencies of the emitted 
radiation as calculated by the second postulate are 
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not exactly the same As Sommerfeld was able to 
show, the components this gives for each hydrogen 
line agree with the observations on the fine structure 
of hydrogen hnes to withm the linuts of experimental 
error In the figure the arrows designate the processes 
tliat give nsc to the components of the red and green 
lines in the hydrogen spectrum, the frequencies of 
which are obtained by putting «*=-s and n'— 3 or 4 
respectively in the Balmer formula 
In considering the figure it must not be forgotten 
that the description of the orbit » there incomplete, 
m so much as with the scale used the slow precession 
does not show at all In fact, this precession is so 
slow that even for the orbits that rotate most rapidly 
the electron performs about 40,000 revolutions before 
the penhehon has gone round once Nevertheless, 
It is this precession alone that is responsible for the 
multiplicity of the stationary states characterised by 
the subordinate quantum number If, for example, 
the hydrogen atom is subjected to a small disturbing 
force which perturbs the regular precession, tho 
electron orbit in the stationary states will have a 
form altogetlier different from that given in the figure 
This itnphes that the fine structure will change its 


character completely, but the hydrogen spectrum will 
contmue to consist of lines that are given to a close 
approximation by the Balmer formula, due to the 
fact that the approximately periodic character of the 
motion will be retained Only when the distuifaug 
forces become so large that even during a single 
revolution of the electron the orbit is ajipreciamy 
duturbed, will the spectrum undeigo essentiw changes. 
The statement often advanced that the introduction of 
two quantum numbers should be a necessary condition 
for the explanation of the Balmer formula must there- 
fore be considered as a misconception of the theory 
Sommerfeld’s theory has proved itself able to 
account not only for the fine stru^njr^f the hvdrogen 
hnes, but also for that of the ImefflWlle hehum spark 
spectrum Owmg to the greater veloaty of the 
electron, the intervals between the components mto 
which a hne » split up are here much greater and can 
be measured with much greater accuracy The theory 
was also able to account? for certain 
features in the fine structure of 
X-ray spectra, where we meet fre- 
quency differences that may even 
reach a value more than a milhon 
tunes as great as those of the fre- 
quency ^fferences for the com- 
ponents of the hydrogen Imes 
Shortly after this result had been 
attained, Schwarzscbild and Epstem 
(1916) simultaneously succeedeo, by 
means of similar considerations, m 
accounting for the characteristic 
changes that the hydrogen lines 
undergo m an electric field, which 
bad been discovered by Stark in 
the year 1914 Next, an ex- 
planation of the essential features 
of the Zeeman effect for the hydro- 
gen lines was worked out at the 
same time by Sommerfeld and Debye 
(1917) In this instance the apphea- 
tion of the Postulates uivolved the consequence 
that only certain orientations of the atom relative 
to the magnetic field were allowable, and this character- 
istic consequence of the quantum theory has quite 
recently received a most direct confirmation m the 
beautiful researches of Stem and Gerlach on the 
deflexion of swiftly-moving silver atoms m a non- 
homogenous magnetic field 

ThX COKRESPOITOENCE PRINCIPLE 
While this development of the theory of spectra 
was based on the workmg out of formal methods 
for the fixation of stationary states, the present 
lecturer succeeded shortly afterwards m throwing 
light on the theory from a new view-point, by pursuing 
further the characteristic connexion between the 
quantum theory and classical electrodynamics already 
traced out m the bydro^ spectrum In connexion 
with the important work of Ehrenfest and Einstein 
these efforts led to the formulation of the so-calM 
corresfondtnee pnnc%pk, according to which the 
occurrence of transitions between the stationary states 
accompanied by emission of radiauon is trac^ back 
to the harmomc components mto which the motion 
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of the atom may be resolved and which, according 
to the classical theory, determine the properties of 
the radiation to whi^ the motion of the particles 
gives nse 

According to the correspondence principle, it is 
assumed t£it every transition process between two 
stationary states can be co-ordinated With a currc 
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spondmg harmonu. vibration component m such a 
way that the probability of the occurrence of th( 
transition is dependent on the amplitude of the vibm 
tion 7 he state of polarisation of the radiation emitted 
dunng the transition depends on the further character 
isticB of the vibration, in a manner analogous to that 
in which on the classic^ theory the intensity and state 
of polarisation m the wave system emitted by the 
atom as a consequence of the presence of this vibration 
component would be detenmned respectively bv the 
amplitude and further characteristics of the vibration 

With the aid of the correspondence principle it 
has. been possible to confirm and to extend the above- 
mentioned results Thus it was possible to develop a 
complete quantum theory explanation of the Zeeman 
effect for the hydrogen hnes, which, in spite of the 
essentially different character of the assumptions that 
underlie the two theories, is very similar throughout 
to Lorentz’s original explanation based on the classical 
theory In the case of the Stark effect, where, on 
the other hand, the classical theory was completely 
at a loss, the quantum theory explanation could be 
so extended with the help of the correspondence 
pnnciple as to account for the polarisation of the 
different components mto which the lines ire spht, 
and also for the characteristic mtcnsitv distribution 
exhibited by the components This last question has 
been more closely investigated by Kramers, and the 
accompan 3 nn^ figure wiU give some impression of how 
compl^y It IS possible to account for the phenomenon 
under consideration 

Fig 6 reproduces one of Stark’s well known photo 
graphs of the sphttmg up of the hydrogen lines TTie 
picture displays very well the varied nature of the 
phenomenon, and shows m how peculiar a fashion the 
intensity vanes from component to component The 
components below are polarised perpendicular to the 
field, while those above are polansed parallel to 
the field 

Fig 7 gives a diagrammatic representation of the 
expenmental and theoretical results for the line Hy, 
the frequency of which is given by the Balmer 
formula with n'-a and The vertical lines 

denote the components mto which the^hne is spht 


up, of which the picture on the n^t gives the 
components which are polansed parallel to the field 
and that on the left those that are polansed per- 
pendicular to It The expenmental results are ter 
presented m the upper half of the diagram, the 
distances from the dotted line representing the 
measured displacements of the components, and the 
lengths of the hnes being proportions to the relative 
intensity as estimated by Stark from the blackening 
of the photographic plate In the lower half is given 
for comparison a representation of the theoretical 
results from a drawmg m Kramers’ paper 
The symbol («',»- n',») attached to the hnes gives 
the transitions between the stationary states of 
the atom in the electric field by which the com 
ponents are emitted Besides the prmcipal quan- 
tum integer n, the stationary states are further 
(haractensed by a subordinate quantum intercr s, 
which can be negative as well as positive and has a 
meaning quite different from that of the quantum 
number k occurring in the relativity theory of the 
fine structure of the hydrogen lines, which fixed 
the form of the electron orbit m the undisturbed 
atom Under the influence of the electric field both 
the form of the orbit and its position undergo 
large changes, but certain properties of the orbit 
remain unchanged, and the subordmate quantum 
number s is connected with these In Fig 7 the 
position of the components corresponds to the fre- 
quencies calculated for the different transitions, and 
the lengths of the Imes are proportional to the 
probabilities as calculated on the basis of the corre- 
spondence pnnciple, by which also the polarisation 
of the radiation is determined It is seen that the 
theory reproduces completely the mam feature of 
the experimental results, and in the light of the corre- 
spondence principle we can say that the Stark effect 
reflects down to the smallest details the action of 
the electric field on the orbit of the electron m the 
h}drogtn atom, even though m this case the reflection 
IS so distorted that, m contrast with the case of the 
Zeeman effect, it would scarcely be possible directly 
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to recognise the motion on tl^ basis of the classical 
ideas of the origin of electromagnetic radiation 
Results of interest were also obtained for the spectra 
of elements of higher atomic number, the explamtion 
of which m the meantune had made unportant progress 
through the work of Sommerfeld, who mtroduced 
several quantum numbers for the descnption of the 
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electron orbits Indeed, it was possible, with the aid 
of the correspondence pnneiple, to account completely 
for the rharactcristic rules which govern the seemingly 
capricious occurrence of combination lines, and it is 
not too much to say that the quantum theory has 
not onI> provided a simple interpretation of the 
combination principle, but has further contributed 
materialh to the clearing up of the mystery that 
has long tested over the application of tlus principle 
The same view-points have also proved fruitful m 
the investigation of the so-called band spectra These 
do not originate, as do senes spectra, from individual 
atoms, but from molecules , and the fact that these 
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spectra are so rich m lines is due to the complexity 
of the motion entailed by the vibrations of the atomic 
nuclei relative to each other and the rotations of 
the molecule as a whole The first to apply the 
postulates to this problem was Schwarzschtld, but 
the important work of Heurlinger especially has 
thrown much light on the origin and structure of 
band spectra The considerations employed here can 
be traced back directly to those discussed at the 
beginning of this lecture m connexion with Bjerrum’s 
theory of the influence of molecular rotation on the 
infra-red absorption lines of ^ascs It is true we no 
longer think that the rotation is reflected in the spectra 
m the way claimed by classical electrodynamics, but 
rather that the line components are due to transitions 
between stationary states which differ as regards 
rotational motion That the phenomenon retains 
its essential features, however, is a typical consequence 
of the correspondence principle 

Thb Natural System of thf Elements 

The ideas of the origm of spectra outlined in the 
preceding have furnished the basis for a theory of the 
structure of the atoms' of the elements which has 
shown Itself suitable for a general interpretation of 
the main features of the properties of the elements, 
as exhibited in the natural system This theory is 
based primarily on considerations of the manner in 
which the atom can be imagined to be built up by the 
capture and binding of electrons to the nucleus, one 


by one As we have seen, the opucal spectra of 
elements provide us with evidence on the progress 
of the last steps m this building up process 
An insight mto the kind of information that the 
closer investigation of the spectra has provided m this 
respect may be obtamed from Fig 8, which gives a 
diagrammatic representation of the orbital motion m 
the stationaiy states correspondmg to the emission 
of the arc-spectrum of potassium The curves show 
the form of the orbits described in the stationary 
states bv the last ejcxitron captured in the potassium 
atom, and Uiey can he (,onsidered as stafi^ ui the 
process whereby the 19th electron is bound after the 
18 previous elco^|^|||, hav e already 
been bound m their normal orbits 
In order not to complicate the 
figure, no attempt has been made 
to draw any of orbits of these 
inner electrons, but the region in 
which they move is enclosed by 
a dotted circle In an atom with 
several electrons the T>rbits will, 
in general, have a complicated 
character Because of the sym- 
metrical nature of the field of force 
aliout tJie nucleus, however, the 
motion of each smgle electron ran 
be approximately described as a 
plane periodu motion on which is 
superimposed a uniform rotation in 
the plane of the orbit The orbit 
of each elL“ctron will therefore be to a 
first approximation doubly periodic, 
and will be fixed by two quantum 
numbers, as are the stationary states m a hydrogen atom 
when the relativity precession is taken mto account 
In Fig 8, as in Fig 5, the electron orbits are marked 
with the symbol itt, where n is the principal quantum 
number and k the subordmatc quantum number 
While for the initial states of the binding process, 
where the quantum numbers are large, the orbit of 
the last electron captured lies completely outside of 
those of the previously bound electrons, this is not 
the case for the last stages Thus, in the potassium 
atom, the electron orbits with subordinate quantum 
numbers 2 and i will, as indicated in the figure, 
penetrate partly into the inner region Because of 
this circumstance, the orbits will deviate very greatly 
from a simple Kepler motion, since they will consist 
of a senes of successive outer loops that have the 
same size and form, but each of which is turned through 
an appreciable angle relative to the precedmg one 
Of these outer loops only one is shown m the figure 
Each of them coincides very nearly with a piece of 
a Kepler ellipse, and they are connei ted, as indicated, 
by a senes of inner loops of a complicated character 
in which the electron approaches the nucleus closely 
This holds especially for the orbit with subordinate 
quantum number 1, which, as a closer investigation 
shows, will approach nearer to the nucleus than any 
of the previously bound electrons 
On account of this penetration into the inner region, 
the strength with which an electron m such an orbit 
IS bound to the atom will-— in spite of the fact that 
for the most part it moves ui a field of force of the 
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same character as that surrounding the hydrogen 
nudeus— be much greater than for an electron in a 
hydrogen atom that moves in an orbit with the same 
principal quantum number, the maximum distance 
of the electron from the nudeus at the same time 
being considerably less than in such a hydrogen orbit 
As we sliall see, this feature of the binding process 
in atoms with many electrons is of essential importance 
in order to understand the characteristic periodic 
way m which many properties of the elements as 
displayed in the natural system vary with the atomic 
number 

In the accompanying table (Fig 9) is given a 
summary of the results concemmg the structure of 



the atoms of the elements to which the author has 
been led by a consideration of successive capture and 
bmdmg of electrons to the atomic nucleus The 
figures before the different elements are the atomic 
numbers, which give the total number of electrons 
m the neutral atom The figures in the different 
columns give the number of electrons in orbits corre- 
spondmg to the values of the pnnapal and subordinate 
quantum numbers standing at the top In accordance 
with ordinary usage we for the salre of brevitv 


designate an orbit with pnnnpal quantum number n 
as an n-quantum orbit The first electron bound in 
each atom moves in an orbit that corresponds to the 
normal state of the hydrogen atom with quantum 
symbol In the hydrogen atom there is of course 
only one electron , but we must assume that in the 
atoms of other elements the next electron also will 
be bound m such a i-quantum orbit of type i. As 
the tabic shows, the following electrons are bound 
in 3-quantum orbits To begin with, the binding 
will result m a Sj orbit, but later electrons will be 
hound in 2, orbits, until, after binding the first 10 
electrons in the atom, we reach a closed configuration 
of the 2-quantum orbits m which we assume there 
are four orbits of each type This configuration is 
met for the first time m the neutral neon atom, which 
forms the conclusion of the second period m the 
system of the elements When we proceed in this 
system, the following electrons are bound in 3-quantum 
orbits, until, alter the conclusion of the third period 
of the system, we encounter for the first time, in 
elements of the fourth period, electrons in 4-quantum 
orbits, and so on 

This picture of atomic structure contains many 
features that were brought forward by the work of 
earlier investigators Thus the attempt to interpret 
the relations between the elements in the natural 
system by the assumption of a division of the electrons 
into groups goes as far liaik as the work of J J 
Thomson in 1 904 Later, this view-point was dev elopw 
chiefly by Kossel (1916), who, moreover, has connected 
such a grouping with the laws that mvestigations of 
X-ray spectra have brought to light 

Also G K Lewis and I Langmuir have sought to 
account fur the relations between the properties of the 
elements on the basis of a groupmg inside the atom 
These investigators, however, assumed that the 
electrons do not move about the nucleus, but occupy 
positions of equilibrium In this way, though, no 
closer relation can be reached between the properties 
of the elements and the experimental results concern- 
ing the constituents of the atoms Statical positions 
of equilibrium for the electrons aie in fact not possible 
in cases m which the forces between the electrons 
and the nudeus even approximately obey the laws 
that hold for the attractions and repulsions between 
electrical charges 

Tin possilnhty of an interpretation of the properties 
of the elements on the basis of these latter laws is 
quite charactenstic for the picture of atomic structure 
developed by means of the quantum theory As 
regards this picture, the idea of connecting the group- 
ing with a classification of electron orbits according 
to mcreasing quotum numbers was suggested by 
Moseley’s discovery of the laws of X-ray spectra, and 
by Sommcrfeld’s work on the fine structure of thest 
spectra This has been pnnapally emphasised by 
Vegard, who some years ago m connexion with investi- 
gations of X-ray spectra proposed a groupmg of 
electrons in the atoms of the elements, which in many 
ways khows a likeness to that which is given in the 
above table 

A satisfactory basis for the further development of 
this picture of atomic structure has, however, mily 
recently been created by the study of tl» bindiiur 
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processes of the electrons in the atom, of which we 
have experimental evidence m optical spectra, and 
the characteristic features of which ^ve been elucidated 
principally by the correspondence principle It is 
here an essential circumstance that the restnction on 
the course of the binding process, which is expressed 
by the presence of electron orbits with higher 
quantum numbers in the normal state of the atom, 
can be naturally connected with the general condition 
for the occurrence of transitions between stationary 
states, formulated in that pnnciple 
Another essential feature of the theory is the 
influence, on the strength of binding and the dimensions 

S ' the orbits, of the penetration of the later bound 
ectrons into the region of the earlier bound ones, 
of which we have seen an example in the discussion 
of the origin of the potassium spectrum Indeed, this 
circumstance may be regarded as the essential cause 
of the pronounced penodiaty in the properties of 
the elements, m that it implies that the atomic dimen- 
sions and chemical properties of homologous substances 
in the different periods, as, for example, the alkab- 
metals, show a much greater similarity than that 
which might be expect^ from a direct comparison 
of the orbit of the last electron bound with an 
orbit of the same quantum number in the hydrogen 
atom 

The increase of the principal quantum number 
which we meet when ue proceed in the senes of the 
elements, affords also an immediate explanation of 
the charactcnstic deviations from simple periodicity 
which are exhibited by the natural system and are 
expressed in Fig i by the bracketing of certam senes 
of elements in the later periods The first time such 
a deviation is met with is in the 4th period, and the 
reason for it can be simply illustrated by means of 
our figure of the orbits of the last electron bound in 
the atom of potassium, which is the first element in 
this penod Indeed, m potassium we encounter for 
the first time in the sequence of the elements a case 
in which the principal quantum number of the orbit 
of the last electron Iwund is, m the normal state of 
the atom, larger than in one of the earlier stages of 
the binding process The normal state corresponds 
here to a 4i orbit, which, because of the penetration 
into the inner region, corresponds to a much stronger 
binding of the electron than a 4-quantum orbit in 
the hydrogen atom The bmding in question is 
indeed even stronger than for a a-quantum orbit 
in the hydrogen atom, and is therefore more than 
twice as strong as m the circular 3, orbit which is 
situated completely outside the inner region, and for 
which the strength of the binding differs but httle 
from that for a 3-quantum orbit in hydrogen 
This will not continue to be true, however, when 
we consider the binding of the 19th electron m sub- 
stances of higher atomic number, because of the much 
smaller relative difference between the field of force 
outside and inside the r^on of the first eighteen 
electrons bound As is shown by the investigation 
of the spark spectrum of calaum, the bmding of the 
19th electron in the ^ drbit is here but httle stronger 
than in 3, orbits, ana as soon as vie reach scandium, 
we must assume that the 3« orbit will represent the 
orbit of the 19th electron in the normal state, smee 


this type of orbit will correspimd to a stronm landing 
than a 4^ orbit While the group of eKctrons m 
3-quantum orbits has been entirely completed at the 
end of the and penod, the development that the group 
of 3-quantum orbits undergoes m the course of the 
3rd penod can therefore only be desenbed as a pro- 
visional completion, and, as ahovm m the table, this 
electron group will, m the bracketed elements of the 
4th peni^, under^ a stage of further development 
in wiuch electrons are added to it m 3-quantum orbits 

This development brings in new features, in that 
the development of the electron group with 4-quantum 
orbits comes to a standstill, so to speak, until the 
3-quantum group has reach^j^^nal closed form 
Although we are not yet m a 'pRinon to account in 
all details for the steps in the gradual development 
of the 3-quantum electron group, still wo can say that 
with the help of the quantum theory we see at once 
why It IS m the 4th penod of the system of the elements 
that there occur for the first tune successive elements 
with properties that resemble each other as much 
as the properties of the vran group , indeed, we can 
even understand why these elements show their well- 
known paramagnetic properties Without further 
reference to the quantum theory, Ladenburg had on 
a previous occasion already suggested the idea of 
relating the chemical and magnetic propierties of these 
elements with the development of an mner electron 
group m the atom 

I will not enter mto many more details, but only 
mention that the peculiarities we meet vnth in the 
5th penod are explained in much the same way as 
those in the 4th j^nod Thus the properties of the 
bracketed elements m the 5th penod as it appears 
m the table, depend on a stage m the development 
of the 4-quantum electron group that is initiated by 
the entrance m the normal state of electrons in 4, orbits 
In the 6th penod, however, we meet new features 
In this period we encounter not only a stage of the 
development of the electron groups with 5- and 
6-quantum orbits, but also the final completion of 
the development of the 4-quantum electron group, 
which is mitiated by the entrance for the first time 
of electron orbits of the 44 type m the normal state 
of the atom This development finds its characteristic 
expression m the occurrence of the peculiar family 
of elements in the 6th period, known as the rare~earPu 
Ihese show, as we know, a still greater mutual sumlonty 
in their chemical properties than the elements of the 
iron family This must be ascribed to the fact that 
we have here to do with the development of an electron 
group tliat hes deeper m the atom It is of mtercst 
to note that the theory can also naturally account 
for the fact that these elements, which resemble 
each other m so many virays, still show great difierences 
in their magnetic properties 

The idea that the occurrence of the rare-earths 
depends on the development of an mner electron 
group has been put forward from different sides 
Thus It IS found m the work of Vegard, and at the 
some tune as my own work, it was propel by Bury 
in connexion with considerations of the systematic 
relation between the chemical properties ’and ^ 
groupmg of the electrons inside the atom from the 
pdmt of view of Langmuir’s static atomic model While 
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until now It has not been possible, however, to give 
any theoretical basis for such a development of an 
itini»r group, we see that our extension of the quantum 
theory provides us with an unforced explanation 
Indeed, It 18 scarcely an exaggeration to say that if 
the existence of the rare-earths had not been established 
by direct chemical mvestigation, the occurrence of 
a family of elements of Uus character withm the 
6 th period of the natural system of the elements 
might have been theoretically predicted 

When we proceed to the 7th period of the system, 
we meet for the first time with 7-quantum orbits, 
and we shall expect to find withm this period features 
that arc essentially similar to those in the 6th period, 
in that besides the first stage in the development of 
the 7-quantum orbits, we must expect to encounter 
further stages m the development of the group with 
6- or 5-quantum orbits However, it has not been 
possible directly to confirm this expectation, because 
only a few elements arc known m the beginnmg of 
the 7th period The latter circumstance may be 
supposed to be intimately connected with the instability 
of atomic nuclei with large chaiges, which is expressed 
in the prevalent radioactivity among elements with 
high atomic number 

X-RAY Spectra and Atomic Constitution 

In the discussion of the conceptions of atomic 
structure we have hitherto placed the emphasis on 
the formation of the atom by successne rapture of 
electrons Our picture would, however, be incomplete 
without some reference to the confirmation of the 
theory afforded by the study of X-ray spectra Since 
the interruption of Moseley’s fundamental researches 
by his untunely death, the study of these spectra has 
b^ contmued m a most admirable way by Prof 
Siegbahn in Lund On the basis of the large amount 
of cxpenraental evidence adduced by him and his 
collaborators, it has been possible recently to give a 
classification of X-ray spectra that allows an immediate 
interpretation on the quantum theory In the first 
place It has been possible, just as in the case of the 
optical spectra, to represent the frequency of each 
of the X-ray lines as the difference between two out 
of a manifold of spectral terms charactenstic of the 
clement in question Next, a direct connexion with 
the atomic theory is obtained by the assumption 
that each of these spectral terms multiphed by Planck’s 
constant is equal to the work which must be done 
on the atom to remove one of its inner electrons 
In fact, the removal of one of the inner electrons 
from the completed atom may, in accordance with 
the above considerations on the formation of atoms by 
capture of electrons, give nseto transition processes 
by which the place of the electron removed is taken 
by an electron belonging to one of the more loosely 
bound electron groujps of the atom, with the result 
that after the transition an electron will be lacking 
in this latter group 

The X-ray hnes may thus be considered as giving 
evidence of stages m a process by which the atom 
undergoes a rsor^imuaftM after a dutuibance in its 
interior Accorduw to our views on the stabihty of 
the electromc configuration such a disturbance must 
consist m the total removal of electrons from the atom 


or at any rate m their transference from normal orbits 
to orbits of higher quantum numbers than those 
belonging to completed groups , a circumstance which 
IS clearly illustrated in the charactenstic difference 
between selective absorption in the X-ray region, 
and that exhibited in the optical r^on 
The classification of the X-ray spectra, to the achieve- 
ment of which the above-mentioned work of Somroer- 
feld and Kosscl has contributed matenally, has 
recently made it possible, by means of a closer examina- 
tion of the manner in which the terms occurring in 
the X-ray spectra vary witli the atomic number, to 
obtain a very direct test of a number of the theoretical 



conclusions as regards the structure of the atom 
In Fig 10 the abscisss are the atomic numbers and 
the ordinates are proportional to the sijuare roots 
of the spectral terms, while the symbols K, L, M, N, 0 , 
for the individual terms refer to the charactenstic 
discontinuities m the selective absorption of the 
elements for X-rays , these were onginally found by 
Barkla before the discovery of the interference of 
X-rays in crystals had provided a means for the 
closer mvesti^tion of X-ray spectra Although the 
curves generally run very uniformly, they exhilnt 
a number of deviations from umfonnity wkch have 
been especially brought to hght by the recent investiga- 
tion of Coster, who has for some years worked m 
Siegbahn’s laboratory 

These deviations, the existence of which was not 
discovered until after the pubhcation of the theory 
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of atomic structure- disrussed aho\e correspond 
exactly to what one might expect from this theory 
At the foot of the figure the vertical lines mdicaitc 
where according to the theory ve should first expect 
m the nirmd state of the atom the occurrence of 
orbits of tlie type designated We sec how it has 
been ])Ossiblc to connect the occurrence of ctery 
spectral term with the presence of tn electron moving 
in an orl it of a definite type to the remos il of which 
this term is supposed to correspond lhat m general 
there corresponds more than one curve to each tvpc 
of orbit nt is due to a complication m the spectra 
which would Icid us too far ificld to enter mto here 
and may be tttnbuted to the deviation from the 
previously desenbed simple type of motion of the 
electron arising from the interaction of tlic different 
electrons within the same group 

The intervtls in the system of the elements in which 
a further development of an inner electron group 
takes place lieciusc of the entrance into the normal 
atom of electron orbits of a cert tm type are designated 
in the figure by the honzontd lines which tre drawn 
between the vcrtic tl lines to which the quantum 
symbols are affixed It is clear that such a develop 
ment of on mm r group is every where reflected in the 
curves Particularly the course of the h and O curves 
may be regarded as a direct mdicaticn of that stage 
in the development c f the electron groups with 
4 quantum orl its of which the occurrence of the 
rare earths he irs witness Although the apparent 
complete absence of a reflection in the \ ray spectrt 
of the complicated relationships exhibited by most 
other properties of the elements wvs the typii tl and 
important feature of Moseleys discovery wc can 
recognise nevertheless m the light of the progress 
of the last years an intimate connexion lietween the 
X ray spectrt tnd the general relationships between 
the elements within the natural sv stem 

Before concluding this Ic ture I should like to mention 
one further point in which X ray investigations have 
been of importance for the test of the theory This 
concerns the properties of the hitherto unknown 
element with atomic numlier 72 On this question 
opinion has been divided in respect to the conclusions 
that could lie drawn from the relttionships withm the 
periodic table and in many representations of the 
table a place is left open for this element m the 
rare earth family In Julius Thomsen s representation 
of the natural system however this hypothetical 
element was given a position homologous to titanium 
and zirconium in much the same way ts m our repre 
sentation in Fig 1 Such a relationship must be 
considered as a necessary consequence of the theory 
c f atomic structure developed above and is expressed 
m the tabic (Fig 9) by the fact that the electron 
configurations for titanium and zirconium show the 
same sort of rtsemblinccs and differences as the 
electron configurations for /irconium and the element 
with atomic number 7 a A corresponding view was 
proposed by Bury on the basis of his above mentioned 
systematic considerations of the connexion between 
the grouping of the electrons in the atom and the 
properties of the elements 

Recently however, a communication was published 
by Dauvilher announcing the observation of some 


weak hnes m the X ray sjjectnim of a preMration 
contammg rare earths lliese were asenbed to on 
element with atomic number 73 assumed to be identical 
with an element of the rare earth familv the existence 
of which in the preparation used had been presumed 
by TJrbain many years ago This conclusion would, 
however, if it could be maintained place extra 
ordinarily great, if not unsurmountable difficulties 
in the way of the theory smcc it would claim a change 
in the strength of the binding of the electrons with 
the atomic number which seems incompatible with 
the conditions of tiie quantum theory In these 
circumstances Dr Coster and Prof Hevesv, who are 
Iwth for the time working in CopNI^gcn took up 
a short time ago the problem of testing a preparation 
of zircon bearing minerals by X ray spectroscopic 
analvsis These investigators have been able to 
estabhsh the existence in the minerals investigated 
of appreciable quantities of an clement with atomic 
number 72 the chemical properties of which show 
a great similarity to those of zirconium and a decided 
difference from those of the rare earths • 

I hope that I have succeeded in givmg a summary 
of some of the most important results that have been 
attained in recent years m the field of atomic theory, 
and I should like m concluding to add a few general 
remarks concerning the view point from which these 
results may lie judged and pirticularh concerning 
the question of how far with these results it is possible 
to spe ik of an explanation in the ordmuy sense of 
the word By a theoretical explanation of natural 
phenomena we undentand in general a classification 
of the observations of a certain domain with the help 
of analogies pertammg to other domains of ohserva 
tion where one presumably has to do with simpler 
phenomena The most that one con demand of a 
theory is that this classification can be pushed so 
far that it can contnbutc to the deaelopment of the 
field of observ alion by the prediction of new phenomena 

When we consider the atomic theory, we arc how 
ever m the peculiar position that there can be no 
question of an explanation m this last sense since 
here we have to do with phenomena which from the 
verv nature of the cose are simpler than in any other 
field of obsirv ition where the phenomena arc always 
conditioned In the combined action of a large numtwr 
of atoms Wc arc therefore obhged to be modest 
in our demands and content ourselves with concepts 
which are formal in the sense that they do not provide a 
visual picture of the sort one is accustomed to require 
of the explanations with which natural philosophy 
deals Bcanng this in mind I have sought to convey 
the impression that the results on the other hand, 
fulfil at least in some degree the expectations that 
are entertained of any theory m fact I have 
attempted to show how the development of atomic 
theory has contributed to the classification of extensive 
fields of observation, and by its predictions has pomted 
out the way to the completion of this classification 
It is scarcely necessary, however, to emphasise that the 
theory is vet in a v ery preliminary stage, and many 
fundamental questions still await solution 

* For Uw mnlt o< th* omUnoed work ol Cotter end Heray rritb the new 
«)ni(nt fat whkdi they beveptopowd the name hafnium the reader may b* 
teCenwl to Utitt latteta in Matuu oi January ao Febntary lo and i4. and 
April? 
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Training for the Industrial Professions. 

I N the formation of the great professional corpora- 
tions of industrial intellect it is evident that there 
must be some condition of entry which shall make for 
a certain uniformity and shall satisfy the requirements 
of existing members The essential principle on which 
all agree is that there must be proof of an adequate 
education in theory, along with a sufficient and com- 
prehensive training in practice This combination is 
ensured in various ways, but for those who aim at 
securing the hall-mark of inclusion wjthin the appro- 
priate professional institution there is now m Great 
Britain a scale of reasonably comparable requirements, 
based in every instance upon a proof of soundness of 
general and scientifit education, with a guarantee at 
each stage that progressive professional or technical 
cxpenence is being simultaneously acquired 
Schemes of this type have been adopted by the 
Institute of themislry, and the Institutions of Civil, 
Mechanical, and Electncal Engmeers, among others 
Qualification to register as student is given either by 
success in a special examination held by the institution 
concerned, or by production of evidence of havmg 
passed some recognised equivalent, such as the 
Matriculation examination of a university, and, in 
this connexion, it is interesting to note that among the 
requirements there is now m every case, m addition 
to a proved knowledge of science, a demand for a good 
training in English, and, at some stage, for knowledge 
of one foreign language 

Havmg thus entered, the student, with increase of 
expenence, is led to further tests, and, with these 
satisfied and under the personal recommendation of 
those professionally competent, he may pass forward 
at appropnatc ages to Graduateship, to Associate 
Membership, and m the end to full Membership of the 
institution chosen 

The subject-matter of these further examinations is 
almost entirely teclmical, and has to deal with the 
specialised knowledge required for the particular pro- 
fession , but again, in lieu of this special examination, it 
is permissible to offer a recognised and appro\icd equi- 
valent in the shape of the degree of an approved umver- 
sity, or the diploma of an approved college There 
IS, as the student advances in his career, a gradual 
elimination of demand for those subjects which may 
be studied mainly for educational troming m favour of 
those which are of direct professional importance 
The course of education and training followed u to 
give the power both to work and to think, ability not 
only to carry into performance with intelligenee m- 
structums given, but also to see possibihties of new 
design or process 
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The success of this method adopted for the creation 
of a highly qualified and wdl-aclcnowledged directorate 
has been most evident, conspicuous alike in home 
employment and m foreign and colomal engagement 
Certain broad pnnciples have been laid down and 
enforced to ensure that a course of study, coupled with 
practical training properly supervised, has produced 
a satisfactory and prescribed result, and, in order to 
maintain for the corporate body a voire of accepted 
authority, the stnetest conditions of admission have 
been enforced 

Until recently it has been with this part of the 
problem of training that the great engineering and 
chemical institutions have been principally concerned 
Realising the vast potentialities and responsibilities of 
their professions, the> have rightly demanded from 
those desirous of entering the highest quahfications 
obtainable The direition of seientifii industry has 
risen to demand the fullest knowledge of the relevant 
snences , and it is to ensure the possession of this 
knowledge that each institution, jealous of its entrants, 
has laid down examinational tests which have been 
carefully considered by practual experts, and bear 
considerable weight in the formulation of higher 
schemes of study 

In every industry, however, it has to be recognised 
that success comes not alone through the guidance of 
a trained, well-informed, and open-eyed directorate, but 
that there must be also an adequate supply of skilled 
and educated under-olfirers and men It is therefore 
of the greatest interest to notice the recent extension 
of activity of several of these high professional associa- 
tions, which, with the assistance and active co-opera- 
tion of the board of Education, have now taken within 
their purview schemes of study and examination 
whereby opportunity of close asscKiation with the 
professional body is giv'en to those skilled or scientific 
workers who are ready to devote the time requisite 
to follow an approved c-ourse of theoretical study, 
which for the National Certificates may be taken in 
evening or part-time classes 

It IS to be hoped that this further advance, recognis- 
ing unity of interest and consequent inter-dependence 
between the professional worker and those actiAiUy 
engaged in the operations of production, may lead to 
the creation of a band of officers of industry, competent 
to undertake the effective direction of one or more of 
the many departments into which the fabric of a great 
industrial undertaking is now divided, or to uime 
forward to take charge at a call of emergency 

There can be no doubt that we have m this new and 
wider outlook, which has been brought about by wise 
co-operation of the highest representatives of our great 
industries with the Board of Education, a possibflity 
NO 2802, VOL 1 1 2] 


of most far-reaching consequence, hkely not only to 
influence with advantage the whole fffovision of rdevant 
educational opportunity, but also to produce a far 
wider moral and psychological efi^ upon the worker, 
who will in this way be able to see opportunity of 
clearer relationship withm one body between the man 
of directmg professional qualification and himself 
Bntish scientific industry has often m the post 
suffered from want of this association, and it is to be 
hoped that other professional institutions with in- 
dustrial purpose may feel able to f o]|gyf t he enlightened 
example of those which have insnranb a movement 
likely to bear the best of fruit 
A special feature of the schemes of coUaboratiiHi 
so far arranged by the Institution of Mechanical 
Engmeers, the Institution of Electrical Engmeers, and 
the Institute of ( hemistry with the Board of Education 
for the issue of National ( ertificates and Diplomas u 
the guarantee of standard v ouched for by the appro- 
priate institution m conjunction with the Board, along 
with the allowance of reasonable variation in arrange- 
ment of the subject-matter of the approved courses 
to ensure satisfaction of the needs of local trade 
specialisation The examinations are conducted 
locally but under the surveillance of appointed central 
assessors Certificates and Diplomas thus authenticated 
should be able to claun world-wide acceptance of value 
where similar work is required to be undertaken, while 
the schemes should give to the several institutions a 
most valuable means of encouragement towards the 
training of the higher grades of supervisory workers 


Evolution and Christian Faith. 

(i) Evolution and ChnsHan Faith By Prof H H 
Lane Pp xi + 214 (Princeton Princeton Uni- 
versity Press , London Oxford University Press, 
1923) 95 net 

(a) Ongtn and Evolution of Religion By Prof E 
Washburn Hopkins Pp v + 370 (New Haven 
Yale University Press , London Oxford University 
Press, 1923) IS* net 

T he two books before us are of interest not only 
in themselves but also as illustrating important 
types of mental activity m America Both books deal 
with religion Yet the author of one u a professor of 
zoology and of the other a professor of Sanskrit 
Prof Lane wntes from the Chnslian point of view, 
and combines an expert knowledge of biology with 
religious earnestness His work is the outcome of a 
senes of lectures m which he was asked by students 
to desenbe the theory of evolution and the salient facts 
on which It IS based, and to discuss the effect of accept- 
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once of the theory on '* one’s views of the Biblical { Greek philosophy and, especially, with ideas denved 


account of Creation and of the Christian religion ” 
Piof. Hopkins, on the other hand, is not a Christian 
apologist, but plamlv sympathises with the religious 
syncretism which is not uncommon among American 
intellectuals He seeks to duclose and, we suggest, 
sometunes exaggerates hkenesses to be found in the 
advanced religions of manlund He uses a singularly 
wide survey of the religious development of humanity 
to mdicate the sort of faith which may emerge from 
the present clash of creeds and philosophies He is 
learned, urbane, and detached 

Though the wnters of the two books thus differ 
widely, they represent parallel developments of a 
characteristically modem movement Throughout the 
nmeteenth century there was a continuous battle 
between science and theology, or, to speak more 
defimtely, between certain assumptions associated 
with but not essential to the Christian faith and the 
contradictory conclusions reached by modem investiga- 
tion Such a conflict was inevitable, for, os Prof 
Gilbert Murray has justly said, the progress of human 
knowledge has been four times as rapid durmg the last 
hundred years as during any century since the Christian 
era began The conflict, moreover, could have but 
one end it nccessanly resulted in the victory of 
“ science ” But, however complete the victory, the 
fact and value of religion remain So it was to be 
expected that the victors themselves, once their 
tnumph was assured, would turn to formulate an 
intellectual basis for religion As the books before us 
indicate, they are now makmg their contribution to 
the restatement of theology , and theolc^ans, learning 
from them, are using their own special knowledge for 
the same purpose 

It IS well to insist tliat each type of spcciahst is 
needed for the work Just as theologians half a 
century ago were contemptuous of the knowledge won 
by men of science, so now the latter often fail to realise 
that from the modem theologian there is much to be 
learnt For lack of a theological trainmg, the man 
of science who is a Christian is always in danger of 
stumblmg mto some form of “ popular orthodoxy ” 
which the theologian would repudiate The scholar 
or man of science, unfamiliar with Chnstiart theology, 
may easily make false generahsations from isolated 
statements, and, not seeing the wood for the trees, 
may lose sight of the essential features of the Christian 
WtUanschatamg 

It is necessary to emphasise that Christianity is a 
synthesis. It is built upon the Gospels and theur 
central Figure , and, of course, behind His teaching 
lay Jewish ethical monotheism But the classical 
Creeds were developed by combimng this basis with 
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from Plato In particular, it is assumed that good- 
ness, beauty, and wisdom are absolute values that 
they express the spintual nature of the universe * that, 
because they have eternal value, they have eternal 
existence The real world is thus the spintual world, 
where these values exist eternally , and this world of 
ours IS but an imperfect copy of a perfect archetype 
Obviously the Gospel and this philosophico-iehgious 
settmg form a harmony Modem Chnstian theologians 
contend that this harmonious stmeture gains in 
strength when mto it the conclusions of modem science 
are built If, as we believe, they are right, changes 
due to modem discovery will not harm the funda- 
mentals of Christianity, though some types of chenshed 
picture-thinking will become obsolete 

(i) We will not attempt to desenbe Prof Lane’s 
“ Involution and Chnstian Faith ” The main outhnes 
of his argument will be fanuliar to all who have given 
some attention to the subject As is common with 
American authors, he pays more regard to works by his 
own countrymen than to those of Bntish thinkers He 
wntes clearly and argu» fairly , and bis book may be 
commended to those who desire to give to the saence- 
student a clear perception of the inadequacy of matenal- 
ism as a philosophy He occasionally stumbles when 
he ventures outside his own realm of biology. For 
example, he says that Gahleo, after 163*, “ was thrown 
into prison, [and] treated with all the seventy which 
his remorseless persecutors could devise, for the 
remaining ten years of his hfe ” He obviously denves 
this statement from Draper’s “Craiflict between Re- 
ligion and Science ” It is inaccurate In White’s 
“ Warfare of Science with Theology ” there is a more 
exact account, with numerous references, of the per- 
secution of Galileo It was a deplorable business, but 
not quite so bad as Prof Lane suggests 

To take another example, Prof Lane, m wntmg of 
the Genesis accounts of Creation, reveals that Bibhcal 
scholarship is to him largely a Urra incognita He 
assumes that Moses is the author of the two cosmogonies 
of which fragments are preserved, and somewhat 
naively suggests that a modem “ mterpretation does 
not m any way convict Moses of ignorance nor deceit ” 
Of course, the familiar first chapter of Genesis u a 
product of Jewish speculation of the time of the exile ; 
and, though the second account of Creation may be 
some three centunes earlier, it comes from a document 
which no unprejudiced scholar would assign to Moses 
himself. 

Prof Lane does not clearly stale his view ol the 
nature of Biblical inspiration, and one might read 
hu book without suspectmg that he has any doubts 
as to the substantial mfalhbihty of Senpture With 
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regard to miracles he suggests that they maybe “m 
accord with some higher law of which the human 
mmd can at present, at least, form no conception ” 
But he IS led from this legitimate belief to ascnbe to 
Christ “ knowledge which infinitely transcends our 
human powers” Such a view, though common, is 
heretical, because it unpairs the perfect humanity of 
Christ The orthodox formula, “ very God and very 
Man,” IS both more subtle and more reasonable than 
IS popularly realised 

Just as the technical theologian might demur to 
some of Prof Lane’s teaching, so the physiust might 
ask him to enunciate “ the law of gravitation,” which 
" holds universally m nature ” But few who try to 
cover the ground over which the author moves 
could escape all its pitfalls Taken as a whole, his 
work IS an admirable defence of the position that 
there is no inherent antagonism between Christian 
theism and the biological doctrine of evolution In 
England, save by Roman Catholics or extreme Pro- 
testants, the position IS now generally accepted by 
Christians Moreover, an increasing number of men 
of science recognise that evolution affords no secure 
basis for a materialist philosophy As an interpreta- 
tion of the facts presented by Nature and human 
nature, such systems as Haeckel’s materialistic monism 
are inadequate Philosophers, using all such facts, 
normally work towards theism or pantheism English 
divines have not been slow to point out that the con- 
clusions of modem science harmonise with the ( Jinstian 
outlook on human life and with the ( hnstian interpreta- 
tion of the universe Hut m America there is still a 
widespread belief that evolution is destructive oTF the 
Christian faith 

Prof Lane gives some amazing illustrations of the 
extent and effects of this mistaken fear Mr W J 
Bryan has led a campaign against e\olution,the echoes 
of which arc still reverberating from press and pulpit 
in the Middle Western States Great religious con- 
gresses have declared evolution a “ heresy ” “ The 
state of Kentucky came near enacting a law forbidding 
the teaching of this scientific doctrine in any school 
supported by public funds ” A generation ago it 
seemed as if the Western World had finally escaped 
from the temper which led the Inquisition to hand over 
Giordano Bruno to be burnt Rut the spectacle is 
now before us of a great democracy aflame with 
religious prejudice Naturally, rebgion is being gravely 
harmed Extreme Protestant and Roman Catholic 
seminaries get their supply of enthusiastic recruits, 
for fanaticism breeds a certam type of faith and 
devotion But young men whose minds are open to 
the thought of the time are distracted or repelled by 
the conflict around them Some believe their religious 
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teachers, accept the view that evolution makes 
atheists— and become atheists Others naturally 
resolve to find elsewhere than m the Christian ministry 
an outlet for their aspirations 

Doubtless many causes contnbute to the rehgious 
obscurantism prevalent m America But it is safe 
to say that one of the most effective is the bold, and 
sometimes extravagant, philosophico-religious specula- 
tion common m American umversities Partly owing 
to its mixed population and partly because of its 
geographical position betwee i\^Eur ope and Asia, 
America produces learned men laflensitivc than our 
own to the value of the Christian tradition They try 
to survey with impartial supenonty the varied mam- 
fcstations of the religious spint in Europe and Asia 
They are aware of the intellectual poverty of much 
popular Chnstian thought They view with cold and 
contemptuous detachment the strange and novel cults 
of which their own country is singularly prolific They 
are attracted by the philosophical subtlety of Ilmdu 
speculation, and probably have no fiist-hand experience 
of the moral tomiptions which pantheism shelters 
The general effect of their teaching is rightly felt by 
ordinary men and women to be destructive of all 
religious certainty 

(a) Prof Hopkins’s “ Ongin and Evolution of Re- 
ligion ” IS the sort of book to exnte reactionary preju- 
dice, for the half-educated reader will merely perceive 
that Its values are wrong To us it appears a mixture 
of wide learning and confused thought The author 
gives an illuminating account of primitive rebgion as 
disclosed by modem anthropological research As 
professor of Sanskrit at Yale, he naturally wntes with 
authority of the development of Aryan religious ideas 
in India He desenbes at length the evolution of 
Buddhism He sketches the conflict, among the 
Greeks and Hebrews, between pnmitive religious 
beliefs and finer types of phdosophico-spintual under- 
standing ” In Greece, a moral philosophy gradually 
developed apart from the gods The Hebrews alone 
united ethics, religion, and an anti-pol^-theistic philo- 
sophy ” He gives an account of the evolution of 
Chnstian theology which we find unsatisfactory In 
his jwges the complex movement which united Neo- 
platonism to the Gospels is inadequately presented 
Probably misrepresentation is inevitable in an author 
who can write that “ it makes no rehgious difference 
whether God is regarded as essentially quite apart 
from or immanent in nature ” 

Prof Hopkins, setting aside the Christian behef m 
absolute values, gives us utilitonan ethics "The 
ethical law in respect of takmg bfe is not Thou shait 
not ktU but Thou shait ktU, when killing aids the 
group That is the reason why it was nght to kill 
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on Englishman in 1776 and a G«nnan m 1918 till 
November ii ’’ Obviously it is unpossible to place 
such teaching in the Christian scheme But we do 
not see how it can be reconciled with the position 
which Prof Hopkuis finally reaches “Aether 
called divme or not, one controUing conscious m- 
telligence appears to exert its will towards the realisa- 
tion o£ a moral ideal m which we participate” It 
seems to us that, if the implications of this conclusion 
are developed, the main postulates of Christian Platon- 
ism must be accepted Such, at any rate, is the con- 
tention of some of our foremost English theologians 
Men of science, interested in these matters, should 
study the Conftssto Ftdei whicli appears at the beginmng 
of the second senes of Dean Inge’s “ Outspoken Essays ” 
They will find there no scientific obscurantism, and, 
at the same time, a powerful discrimination between 
the ethico-religious values of theism and pantheism 
which Prof Hopkins might study with advantage 
K W Barnes 


Bacteria of the Soil. 

Agnculturd Bacteriology By Prof J E Greaves 
Pp 437 (London Constable and Co Ltd , 193a ) 
21s net 

W ITH the large increase in agncultural expen- 
ment sUtions throughout the world, and with 
the growth m size and activity of such older stations as 
Kothamsted within the last ten years, there has been 
produced a vast amount of work deahng with the 
activities of bacteria m the soil, their relations to soil 
fertility, and the mfluence upon them of external con- 
ditions such as manunal treatment Much of this work 
IS disconnected, and suffers from a want of correlation 
with our knowledge of related subjects There is a 
need, therefore, for text-books that \^1 set in order the 
facts now established and pomt out the Imes of develop- 
ment which our present loiowledge is opening up 
Prof Greaves has produced a book designed, not 
prunanly for the expert, but to stunulate curiosity and 
inquu7 the student The first portion is devoted to 
general bactenology, discussmg the morphology and 
schemes for the classification of bacteria, their chemical 
composition and physiology, and the influence upon 
them of external conditions such as temperature, heat, 
dismfectants, and salts This is a very desirable arrange- 
ment, especially smee the branches of appbed bacteri- 
ology are to-day suffering from the backwardness of our 
knowledge of the fundamental problems of pure bacten- 
ology One feels, mdeed, that the author would have 
done well to have emphasised more stron^y the direc- 
tions m which such knowledge u most needed He has 
also mdoded in this general section such sulyects as the 
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influence of heat, volatile antiseptics, and arsenic on soil 
bacterial activities It would seem more reasonaUe to 
deal with these matters m connexion with the soil 
population, smee the facts do not mdicate a simple issue 
between the soil bacteria and the dismfectmg agent 
The middle portion of the book deals with the soil 
flora and its activities, such as the production of 
ammonia and mtrate, the fixation of nitrogen, derutn- 
fication, cellulose decomposition, and the solvent action 
of bacterial metabohe products on soil mmerals At 
the conclusion are chapters on the relation of bacteria 
to water supply, sewage, dmrying, food preservation, 
and various technical processes 
The completeness with which our present knowledge 
has been presented, vanes very greatly m different parts 
of the volume The most mteresting part of the work 
is that wluch deals with the fixation of atmosphenc 
nitrogen, where the mam aspects of the subj^t are well 
put forward Unfortunately, however, reference is 
omitted to some fundamental work on the soil micro- 
population without a knowledge of which the student 
cannot obtain a true picture of the activities of bacteria 
m the soil Essential to this, for example, is some 
knowledge of recent work on the relation between 
bactenal numbers and the active protozoan fauna m 
field soil In cntiosmg Russell and Ilutchmson’s 
phagoevte theory of partial stenbsation, the author even 
states that ” the work of Russell and Hutchinson does 
not consider the probabihty of the protozoa bemg m 
the soil as cysts ” The existence of active protozoa m 
the soil was discovered by Martm and Lewin at Rotham- 
sted in 1915, and* m the protozoology department, 
mitiated there to investigate this subject, it has smee 
been shown by Cutler and Crump (1930) that the 
numbers of active amoebie and flagellates m field soil 
change from day to day, and that the iiyn'ease and 
decrease of certam active amoebse bear an inverse 
relationslup to changes m bactenal numbers The 
connexion between active protozoa and bactenal 
numbers is, therefore, established, with the consequent 
probability that, if this equilibnum be upset by some 
partial stenbsation process, such changes would ensue 
as were found by Russell and Hutchmson 
Again, m connexion with the production of ammonia 
from organic nitrogen compounds m the soil, the author 
does not emphasise how important is the nature of the 
oiergy supply available to the ammonifvmg organisms, 
whidi, apparently, are equally able to denve their 
energy from a non-mtrogenous source, and, where such 
compounds are available, may even assimilate ammonia 
and mtrate, thus causmg a temporary loss of these 
compounds from the soil The unportance of, this 
factor was pomted out by Doryland (1916) In the 
chapter 'on the decomposition of cellulose, there is no 
B I 
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reference to the work, at Rothamsted, of Hutchinson 
and Clayton (191Q) on the remarkable Spiroehata 
cytophaga whicli led to a study by Hutchinson and 
Richards of aerobic cellulose decomposition as a whole, 
resulting in 1 process now m practical use for makmg 
artificial farmyard manure from straw 

It IS admittedly impossible, m a book of this type, 
to cpver all the work on bacteria m relation to agricul- 
ture, but, as this IS the c'lse, it would seem a pity that 
\aluable space should base been given to such un 
import int m itter as, for example, the fanciful history 
of an mdividual phosphorus atom (p iStf) 

The author his decided not to gi\e references to 
literature quoted, but instead gives three or four papers 
with each chapter which are selected as contammg 
fuller references to the subject In miny cases, how 
ever, a student would find it difficult and sometimes 
impossible to trace the literature of work mentioned m 
the text This in the rcyiewer s opmion, is a serious 
defect \ text book of this type e\en though it be 
intended mereh to stimulate curiosity and inquiry,” 
should if it fulfils this purpose lead the mquirer to a 
more intimate studs of the subject and is stepping 
stones to this more complete knowledge, good references 
to htcraturc are essential 

There are some st itcmcnts in the book which through 
inadvertence are incorrect or misleading Thus it is 
stated (p 3s) that nitrogen fixing bactena must have 
atmospheric nitrogen and oxygen but mfact some are 
anaerobic and probably ill con utilise combined nitrogen 
where this is av uhble Again the author says (p 34) 
that most plants cannot use nitrogen in the form of 
ammonia , it must lie in the form of nitrates But 
Hutclunson and Miller (11)09) and also Pnanischnikov 
(1916) found a considerable v mety of pi uits thit could 
utilise ammomi, ind llcsselmann (1917) found forest 
soils that were devoid of bacteni capable of produemg 
nitrate Ihese examples could be multiplied Prof 
Greaves has planned an intcrestmg book which how- 
ever, could be much more usMul if some of the less 
important matter were omiUtd so tliat the pfesent 
extent of our knowledge could be more completely 
covered H G Thornton 


The Latin Works of Geber 

Die Althemte its Geber Ubersetzt und crklart von 
Dr. Lrnst Darmstadter Pp x + aoa (Berhn 
Julius Springer, iqaa ) 10s 

I N this book Dr Darmstadter has given a German 
translation of the ” Summa pcrfectionis, ’ “ Liber 
de mvestigatione perfectionis, ’ ‘ liber de inventione 
ventatis sive pcrfectionis,' ” Liber fomacum, ’ and 
• Testamentum Geben, mamly, os regards the first 
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four, from the edition published at Nuremberg m 1541 
The texts of the Testammtum employed are those of 
the editions of Venice, 154a, and Danzig, i68a The 
translator has included also an mtroduc tion on Geber and 
his writings, a list of manusenpts and pnnted editions 
of the Latm works, and many notes, together with a 
short glossary of alchemical terms The book is 
illustrated with excellent reproductions of six plates 
from the 1541 edition, two from Libavius’s Alchymia, 
1606, and one other, of distillation, from a book 
published m 1513 

While Dr Darmstadter s boox'is a noteworthy 
contribution to the volummous literature on Geber, it 
cannot be said to have treated the matter comprehen- 
sively or altogether accurately The questions of the 
identity of Geber and of the origin of his works ' sind 
noch 711 beontworten und sollen den Inhalt einer 
hcsondcren Arbeit bilden, but the author adopts 
uncntirally the position of Berthelot and von Lippmann 
and dismisses, on entirely inadequate grounds, the 
possibility that Geber' may be Jabir ibn Hayyan 
The evidence on this point has recently been discussed m 
Naturs (1 ebruary 10, p 191 and lebruiry 17 p 319), 
but It may be weU here again to emphasise that practi- 
cally the only facts mentioned m the Latui works which 
have not so far been found m the Arabic works of Jabir 
ibn Hayyan arc the preparation of aqua regia, aqua fortts, 
ind silver mtrate It is significant tliat even such tm 
unimportant fact as the blue copper flame, noted by 
Geber (p 66) is also described by Jabir ibn Hayyran 
( Book of Properties, chap 3), and, I believe, m no 
other work earber than the thirteenth centurv 

The list of manusenpts is mcompletc Thus there 
IS a fourteenth century MS of the ‘ Summa ” m the 
Bodleian, and another in Trinity (ollege, Cambridge, 
while in the Huntenan Library at Glasgow there is one 
of the thirteenth century Dr Darmstadter knew 
of no MSS of the ‘ Liber fomacum , there is, how- 
ever, one which professes to be a translation by Roger 
Bacon, m the Bntish Museum [Sloane, 1118 11 60-71) 
It IS probably of the fifteenth century At Gonville and 
Cams College there is a fifteenth-century MS of the 
“SecretA Secretorum m opere solans et lunans,” 
attnbuted to Geber , the title corresponds with that 
of a work by Jabir ibn Hayyan, the “ Kitfib sirr al- 
Asrftr ’ The Bodleian MS , * Ad laudem Socratis duat 
Geber " (fifteenth century), calls to mmd the work of 
Jabir entitled ‘ Musahhihat Socrat,” mentioned m the 
" Kit&b al-Fihnst, ’ but now lost 

The translation is good and m general accurate, but 
It seems a pity that it was made from pnnted editions 
and not from early manusenpts, when it would have 
been much more autbontative The notes ore clear 
and scholarly , the mformation they contam a laigely 
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denved from Prof E 0 von Lippiwum’s " Entstehung 
und Ausbrettung der Alchemie ” In view of the fact 
that copies of Geber’s works are scarce, the present 
edition will be welcome to all chemists, for Geber had 
a pleasant style and his writings are full of interest and 
still worth readmg It is satisfactory, too, to see that 
the book is to be sold in England at what appean to 
be a very modest pnce 

ft 15 perhaps fittmg, m concluding this review, 
to ask the pertment (but, it is to be hoped, not im- 
pertment) question " If Geber was not Jabir ibn 
Ua)7an, who was he ? ” 

E J Holmyakd 

The Living Plant 

holmy oj the Ttvtng Plant by Prof F 0 Bower 
Second edition Pp xii + 634 (London Mac- 
millan and Co , Ltd , 1923 ) asr net 

T he publication of a second edition of Prof F 0 
Bower’s excellent “ Botany of the Living 
Plant ” less than four years after the appearance of the 
original work shows that the volume has received the 
recognition it so justly deserved This new edition 
has undergone a good deal of alteration, much of 
whicli has been made bj the author as a result of 
cnticisms and friendly suggestions 
The changes have certainly improv ed the book to a 
verv considerable extent, the most important bemgthe 
treatment of the Cryptogams and Gjmnospertm, which 
occupy the second half of the work Instead of these 
plants being arranged with the ( onifene at the begin- 
ning and the fungi, bacteria, and alga at the end. Prof 
Bower now begins the second half with a \crv useful 
chapter on evolution, homoplasy, homology, and 
analogy This new chapter serv'es to introduce the 
progressive senes of plant forms the hfe histones of 
which are traced in evolutionary series from the 
simplest Thallophyta to the complex Gymnosperms 
in the chapters which follow 
The series of chapters, culminating in the ferns and 
( onifers, is followed now quite logically by the chapters 
on “ Alternation of Generations and the I^nd Habit ” 
and on “ Sex and Heredity,” which, though they have 
verj properly been transposed, come at the end of 
the book as formerly 

The appendix (A) on types of floral construction in 
Angiosperms then follows, and forms a useful intro- 
duction to the systematic study of plants , and appendix 
(B) on vegetable food-stufEs is followed by a carefully 
compiled mdex and glossary, these complete the 
volume as m the first edition 
Several minor alterations have been nouced m com- 
parmg the two editions, and they are all distmcj^ improve- 
NO. 2802, VOL X 1 2] 


ments in particular the new chapter on “ The Livnng 
Cell ” deserves special notice This chapter is a very 
useful addition, since, in the first edition, the general 
physiological conditions of the plant cell were not 
treated so fully as is necessary for a proper undei> 
standing of that continuous living system of which 
the plant body consists 

In this new edition, after describing fully the cellular 
construction of plants, the structure of the several 
hving umts which compose the plant body follows 
naturally, and allows the succeeding chapters on the 
tissues of stem, leaf, and root, and on general physiology, 
to lie fully appreuated 

Specialists in one branch of botany or another may 
perhaps feci tliat sulficicnt space has not been given to 
one or other aspect of ixitanical science, which now 
covers so wide a field , but, as Prof Bower very justly 
sajs in his preface to the first edition, “ No attempt 
has been made after encyclopedic writing,” and we 
feel th.U It IS well for the student who is to be mtro- 
ducod to the plant as a living organism that the author 
has confined himself so admirably to the object on 
whi( h he embarked, and has succeeded m produemg a 
hook which is certainly the standard Bntish work on 
general botany 


Our Bookshelf. 

IVar, Its Nature, Cause, and Cure By G Lowes 

Dickinson Pp 155 (London G Allen and 

Unwin, Ltd , 1923 ) 45 6d net 
With his usual convincing sincerity, Mr Dickinson 
sets out the unanswerable case against war He 
appeals especiallv to joungcr men to realise what 
the nations have done, what they are doing now, 
and what it must all lead to unless the issue is honestly 
fiued, and every one makes up his own mind clearly 
os to whether he wants war or not For readers of 
Nature as such, the book would therefore have no 
immediate interest vvere it not that the author brings 
into some emphasis the relations of science and men 
of science to warfare • 

If mankind does not end war, war will end mankind 
If this has not been true m the past, it is tiue now 
because modern war is linked with modem science, 
which, if the chief hope for the world, is also its chief 
menace Men of science have m consequence more 
than average weight m deciding whether war is to 
continue or not , and some at any rate of them will 
not fail to bo moved by Mr Dickinson’s appeal to 
bnng all the prestige and intelligence of natural 
knowledge on to the side of those who mean to end 
war He suggests that chemists and physicists and 
others who might be concerned idiould collectively 
and uitemationally announce that they did not propose 
to communicate to governments anything which would 
be useful in waiv- an impossible proposition, as the 
author would know if he had more acquaintance 
with the' history and mode of progress of scientific 
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knowledge and with the ingenuity with which men 
who are determined to kill will degrade every scrap of 
human information to their end But it is no impossible 
chimera that men of science should refuse to help 
in apphing their special knowledge to the prosecution 
of war, and should let it be known that if war is to 
continue it must be waged without their assistance 
Mr Dickinson, at any rate, will be satisfied if they 
will read his b<x>k, reflect honestly and plainly on the 
implications of whiat he has to say, and bring to their 
conclusions the same mdependence and clarity that 
they apply to their daily work It is difficult to 
belieie that there will be many who after domg this 
will still be on the side of war ABB 

British Museum (Natural History) Guide to the 
Exhibition Galleries of Geology and Palaontology 
Pp 64 (London British Museum (Natural His- 
tory), 1923 ) ij 

Tub Keeper of Geology, m his preface to this small 
book, says, " It is merely a guide, not an introduction 
to the study of fossils ” Those familiar with oflicial 
scientiflc public Htions ma> appreciate the modesty 
and wisdom of this statement But intelligent 
members of the general public, fur whom the book has 
been written, will soon find that the statement errs 
on the side of diffidence, thev will say, “This is not 
merel) a guide, but a remarkably good guide ” , 
and, takmg it with them round the galleries, ma> 
discover to their advantage that it is one of the best 
short introductions to the study of fossils in the 
English language 

The casual visitor to these magnificent geological 
collections is often bewildered by the multitude of 
objects and oppressed by the strangeness of nomen- 
clature With this guide he will be led m an orderly 
andjogical manner through the whole series of exhibits, 
his ' attention being directed only to outstandmg 
features of each group , the systematic names are 
explained in everyday terms and the essential characters 
of the fossils are made clear, while no opportunity 
IS lost of showmg how the forms of these extinct 
creatures throw light upon their habits and phylogeny 
Thus a great deal of sound information is woven into 
a readable story, which does not neglect human interest 
but links up the fossils with their discoverers or with 
some apt reference to hterature or history Who 
will not be tempted after reading of Thomas Hawkins 
to look up his descriptions of the hunt for Ichthyosaun, 
or to renew an acquaintance with “The Chambered 
Nautilus " of Oliver Wendell Holmes ? 

Dr F A Bather, the autlior, has rendered good 
service to paleontology and to the public at a time 
when there was never more need for a straightforward 
introduaion to this valuable and fascinating branch 
of knowledge, understandable bv the ordinary man 
J A II 

The Microscope A Practical Hand-book I^ L 
Wnght Enlarged and rewntten by Dr A H Drew 
Pp 287 (London Religious Tract Soaety, n.d) 
Sf net 

In the earlier chapters of this book an excellent account 
IS given of the fundamental principles of optics, the 
practical up^cs of the microscope, and of the simple 
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and compound microscopes The salient features of 
a number of microscope stands by vanous makers are, 
detailed and many of the instruments figured Ac- 
cessones, dark ground illumination, and methods for 
tesUng objectives are also described, tognher With 
mampulation and photo - micrography Separate 
chapters are then devoted to the vanous objects of 
microscopy, such as pond and insect life, animal and 
vegetable histology, and others, with Erections for 
manipulating and mounting them The sections on 
stainmg have been revised and brought up-to-date 
and new stains and methods mtroduced Thus, 
directions are given for the demonstici^jte of mito- 
chondna, the Golgi apparatus, karyokinesir, etc The 
book contains a mass of accurate information, is pro- 
fusely illustrated, and can be cordially iwmmended, 
not only to the beginner, but also to many who have 
already passed the elementary stage 

Organic Chemistry or, Chemistry of the Carbon Com- 
pounds B> Victor von Richter Edited by Prof 
R Anschutz and Dr H Meerwem Vol 3 Hetero- 
cyclic Compounds Translated from the Eleventh 
(^rman etiition by Dr L E Fournier d’Albe 
Pp xvm 4 326 (London Kegan Paul and Co , 
Ltd , Philadelphia P Blakiston’s Son and Co , 
1923 ) »5^ net 

Thk present volume, like the two preceding ones, is a 
useful guide to organic chemistry for general laboratory 
use, but It suffers from the same defect in being out- 
of-date Heterocyclic derivatives of phosphorus and 
arsenic, for example, do not appear in the index, nor, 
apparently, in the text References to English work 
are given to the German Centralblatt, without the 
names of the authors, and one gathers the entirely 
mcoirect impression that orgamc chemical work is 
confined almost exclusively to Germany The nomen- 
clature IS not always that adopted in England , the 
quinohne nucleus is numbered accordmg to a system 
which has not been m use in this country for many 
years The best method of preparation of a substance 
IS not specially indicated, and not enough distinction is 
made between methods of preparation and methods of 
formation Until English chemists supply their own 
needs, however, such books will have to be used 

Atoms By Prof Jean Perrin Authorised trans- 
lation by D LI Hammick Second Enf^sh edition 
revised Pp xv + 23r (London, Bombay and 
Sydney Constable and C 0 , Ltd , 1923 ) 8f 64 
net 

Tni second Enghsh edition of Prof Pemn’s mimitable 
book has been carefully revised m accordance with 
the eleventh French edition, and a certain amount 
of new matter added for the first time The tatter 
covers, for example, Pemn’s new theory of radiation 
and cheimcal change, and there is a complete list of 
isotopes at the end of the book Of the original work 
It IS scarcely necessary to say anything it has bewme 
a saentific classic, and is at the same time an account 
of the latest views on the subject The translation 
has been well done, and the meaning is clearly rendered. 
In one or two cases (« e p iia) “ ou bien ’’ has been 
translated “ better,’’ which is not its meanmg in the 
examples cited 
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Letters to the Editor. 

ITA* SAUf doa not Md Mtnstlf rtsponnbU for 
opinions txprtistd iy ku corresfondtnts Nnihtr 
eon ho ssndsrkUu to rttum, nor to eorrtspond wtlh 
the mtttrs of. tojettod monsaenpts tnUndod for 
this or any otitr part of Natum. No nottet u 
taken ofanot^mous commnmcattons ] 

Tbe CnwMd Orbit Modal of HaUum 
Tbs spectram formula 

'“N[3-/,F(«n;)] (a) 

proposed for hdium in mv letter of March i (Nature 
of April 28 p 567) was shown to yield for cost-} 
the correct ionisation potential and for f t f t the 
four I yman lines with that corresponding to the 
former as the bmit The deduction of this formula 
(on lines by no means classical) and the attitude to 
be taken with regard to the negative results ob 
tamed in the meantime by Dr Kramers by means of 
dassical mechanics (Zexts f Phystk 13 312) have 
been fully explained in a paper appearing m the June 
issue of the Astropkys foumaJ and need not be 
repeated here rhe purpose of this letter is to pomt 
out some further peculiarities of the formula (a) as 
such which will be seen to bring order into the 
apparently queer correlation given before 
If the simple rational values of - cos f are ordered 
m descending magnitude namely 

* «) I (1) 4 (*) ♦ (b) 

every second bracketed one covers no observed 
hne while the others represent orderly the first four 
members fft»i etc of the Lyman senes oS wP 
Extrapolating the regular sequence of the last three 
fractions by 

(’h) and Vi 

one would expect the former to cover no hue and the 
latter to represent the hne oS - 3P which though 
hitherto not observed can be expected with confid 
ence Now with Lyman s oS and the usual sP this 
hne should he at i while formula (a) gives 

for cossB -7/13 Xb> 5I2 3 Agam turmng to tlm left 
band end of &e sequence (^ the next fraction f 
naturallv suggested itself as worth trymg hor this 
value of -‘COS* (t/2*=73 221° F 26642) formula fa) 
gives Xb6ox 2 whicn is very close mdeed to me 
^ single Ime at 600 3 + 03 repeatedly obtamed by 
Lyman As I understand from Prof Lyman him 
self he ferts reasonably certam that it is genume and 
that It belongs to the spectrum of hehum More 
over from the semi empirical pomt of view the com 
bmation line oS - iS = 198 300 32 033 would he at 
x»6oi 3 which IS still closer to our result 
Thus ^thenng the scattered items we have as 
an extension of (h) the following correlation (m which 
the bracketed numbers cover no observed hnes) 

* I Kl) * (♦) f (f) Ktt) A i (c) 

oS-isU, *1 A, I, A, A, 

Notice that according to Pnd Lyman the arc 
spectrum of He contains no hnes in addition to those 
here covered The regular mtermittency of («) so 
far as title members oS - mP are concerned, IS manifest 
The position of oS - iS — the ^ueer Ime as Dr 
Compton of Pnneeton called It— is coirespondmgly 
queer Vet even this though only a combina 
non line fits mto the furtiier remarkable rnnilanty 
of the whole sequence (e) to wit that the difierences 
between the successive ftactions are all of the form 
shp thus 33-4 6*x .44-3 5»i 33-4a»i and 
so on This cutious feature was first notusd by my 
NO. 2803, VOL. Its] 


fnendProf A S Eve of Montreal only after the whole 
array (/*) was spread over the black board m a recent 
lecture at the Bureau of Standards It may thus be 
said to have grown out spontaneously and certainly 
did not mfluence the writer m constructing the pro 
posed formula 

So long as mtra atomic dynanucs is awaitmg its 
final shaping from modem gropmg attempts at a 
suitable modification of ordinary mechames every 
such regularity of correlation no matter how 
magical m appearance seems worthy of nohemg 
as a possibly helpful hint how to alter the old laws 
for mtra atomic purposes Ludwik Silberstein 
129 Seneca Parkway 

Rochester N Y May 13 


Symmetry of Galdum Thiosulphate Hexadiydrata 
Lai ciUM thiosulphate hexahydrate CaSiO, 6H,0 
IS usually quoted in works on crystallography as an 
example 01 the triclmic asymmetric class C,* — 
perhaps as the only known crystal which definitely 
represents this typo of structure It is described in 
Tuttons Crystalloferaphy (new edition p 280 
old edition p 285) and in more detail m Oroth s 
Chemibche Krys^lographie vol 2 p 676 In 
the Utter we read 

CaSjO, 6H,0 Asymmetric Sp gr i 872 
a b c o 7828 1 I 3170 
o 72 10 li 98" 34 7 9 a" 45l 

The process by which symmetrical crystals are 
built up from less symmetrical mitenal has been 
recently desenbed by Sir William Bragg ( Ihe 
Significance of Crystal Structure Trans Chem 
S(m 1922 vol 121) and G Shearer ( The Kelatnn 
between Molecular and Crystal Symmetry as shown 
by X ray Cry stal Analysis Proc Phys Soc 
February 1923I In the latter paper the author 
suggests that Nature ne\er uses more molecules 
than are absolutely necessary for the purpose that 
is no more than N asymmetneal molrautes will bo 
used m the construction of a crystal of symmetry 
number N or if the symmetry of the molecules 
be that of some class n then no more than N/» will 
be used Up to the present this hypothesis seems 
to be justified In all organic crystals that have 
been examined in Sir William B^gs laboratory 
not one has yet been found to contradict it In an 
cases there has been no evidence to show that 
polymers of chemical molecules have been used but 
on the contrary abundant evidence to show that the 
ultimate structural bodies correspond to the simple 
chemical molecules Furthermore it has been showa^ 
that m general the symmetry of a crystal is of a 
higher ty^ than that of the molecules from which 
It IS built — a rule which seems to be almost universally 
true Especially with complex molecules does Nature 
resort to the device of combmlng a molecule with 
its digonal or its enantiomorph before usmg them to 
construct a Bravais lattice 

In view of these considetations it seemed very 
probable that. Should a truly ammmetnc crystal be 
obtained its space lattice wrould be found to be 
constructed of asymmetric groups of atoms corre 
spending to smgle chemical mofqpules that is it 
would os found to contiun only one molecule per 
fundamental cell Such a case seemed to be pre 
sented by CaS,0, 6H1O and mdeed it was expected 
that X rays would show it to be a simple tnclimc 
lattice of sm^ asymmetneal molecules obeymg of 
course tV ibw of rational indices but e^l&ng 
I no synimetiy operation beyond that of identity 
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By means of the Bragg ionisation spectrometer 
an examination of this crystal has been earned out 
The results are in full agreement with a two~molecuk 
ceU (Table I ) 



Of course, we might now argue that this does 
not prove anythmg, smee the theory of space-groups 
takes no cognisance of the structure of the ultimate 
asymmetric units, but confines itself to the number 
and relative orientations of these necessary to produce 
one or other of the 230 homogeneous point-systems 
Theoretically, it is just as easy to conceive of a crystal 
of the class Cj* being built from a two-molecule cell 
as from a one-molecule cell In the former case it 
aould simply mean that to constnict an asymmetne 
lattice. Nature, at vanance with her usual procedure, 
bad used an a83rmmetnc polymer of the chemical 
molecule instead of the sm^e molecule 

In spite of this, it is here suggested that CaS, 0 , 6 H ,0 
18 not, after all, the unique example of the tnchnic 
asymmetne class, but only one of the many examples 
of the pmakoidal class w The following reasons 
are given for this (i) in all complex crystals 
t>o far examined, the ultimate stnictural unit has 
proved to correspond to the chemical molecule , and 
(2) there is a mass of evidence to show that the 
crystal symmetry, as deduced from a study of facial 
development and etched figures, is often of a lower 
type than the true structural symmetry as deduced 
from X-ray data (and generally confirmed by other 
indications) An interesting paper dcalmg with this 
subject has recently been contributed by E T 
Wherry Am Joum Science, September 1922, but as 
a few well-known examples of this pseudo-symmetry 
we may cite potassium chloride (cubic holohedral, 
not pentagon^ icositetrahedral), diamond (cubic 
holohedral, not hcxakis-tetraheoral), cuprite (cubic 
holohedral, not pentagonal icositetrahedral), wulfenite 
(tetragonal holohedral, not pyramidal), and ammonium 
chloride (not pentagonal icositetrahedral, but either 
hexakis-tetrahedral or hobhedral) The last-named 
IS especially interesting since it has been examined by 
several workers It now seems conclusive that its 
structure is what was originally suggested (Bragg, 
" X-rays and Crystal-Structure,' p 158), that it 


belongs not to an enantiomorphous class of tiie cubic 
system but to a class showmg planes of symmoty 
(probably hexaUs-tetrahedral--^ R W G Wyckon, 
Am Joum Setence, December 1922) With such 
crystms as these we must class many of the co-ordi- 
nation-compounds of the type (Me (X,*)|R, »tH ,0 
exammed by F M ^ger ( ‘ Recnerches snr le 
pnnmpe de Pasteur,” Jifc d trau cktnt d P B , 
tome xxxviii ) Though substances of this type 
are very strongly optically active, many of their 
crystals appear to lack the characteristics of the 
enantiomorphous classes 

These few examples will suffice to show that it 
has become unsafe to argue from form development 
and etched figures, that, for exatQgl||li^e hitherto 
accepted evidence for placing CaSgUi" oH^O in the 
asymmetne class IS not trustworthy It is Decoming 
increasmgly clear that the boundary conditions of a 
crystal arc often so difierent from the conditions 
obtammg inside the structure that not only the 
growth but also the mverse process of solution 
jmehed figures) loads to a defimte uMder-estimate (in 
most cases) of the real mtemal symmetry 

On the other hand, all the evidence so far » now 
in favour of placing CaS, 0 | 6 H ,0 m the pmakoidal 
class, smee the cell contains two molecules, and, by 
analogy with other known structures, these may be 
taken to be centro-symmetncal with respect to each 
other It is true that this latter supposition cannot 
yet be proved, because m the tniiimc system the 
two molecules, providefl they are so orientated as 
to be centro-symmetncal with respect to each other, 
may occupy any relative positions in the cell How- 
ever, X-rays certainly show that the imaUest cell 
which repeats through space contains two chemical 
molecules, and that there is no evidence that they 
are alike The inference then is that they are the 
inversions of each other and that the complete 
structure is in reality centro-symmetncal In this 
connexion it should be noted that two other tnchnic 
crystals have also been thoroughly exammed namely, 
anhydrous racemic acid and racemic acid mono- 
hydrate If only for chemical reasons, there is no 
doubt that these two crystals are bmlt of molecules 
which are inverse to each other, and X-rays agam 
show that the smallest cell which repeats through 
space contains two chemical molecules only 

If we knew more about the intensities of X-ray 
reflections, we should be able to prove that the two 
molecules in the cell of CaS| 0 , 6 H ,0 are inverse 
to each other, but for the present this is impossible 
For the same reason no attempt has been made to 
fix the atomic positions in the cell An examination 
of the optical properties would be highly desirable, 
with the view of detecting rotatory polarisation, 
should any be shown buch a test would then be 
practically decisive 

For the preparation of the crystals which have 
been exammed, I vnsh to express my indebtedness 
to Mr C P Proctor, of the Chemte^ Laboratory, 
University of Birmmgham VV T Astbury 

Physics Department, 

Umversity College, London, 


A Method of Photographing the Disintegration of 
Atoms and of Testing the Stability of Atoms 
by the Use of High-speed Alpha Particles 
While the experimental work of Rutherford 
demonstrates the disintegration of the nuclei of the 
atoms of SIX elements of odd atomic number to give 
long-range hydrogen nuclei, it does not show whether 
shorter-range products of dismtegration are enutted 
It occurred to one of the writers several years ago 
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that the photographic method 6f C T R Wilson 
would be the brat means easily available oi actually 
testmg the stability of the nuclei of atoms for the 
different tvpes of dismtegration, particularly when 
the particles emitted have a short range In the 
earlier applications of this method poiomum has 
been used almost exclusively as the source of a- 
particles The a-particles thus emitted have a 
relatively small lunetic energy, so the evidence 
obtained from the photographs is not of much value 
to its bearing on nuclear stability The writers 
have therefore used the high • speed a-particles 
from thonum C'. with a velocity of 2 03 x lo* cm /sec , 
or o 688 c 

In an earher letter (Nature, January 27, p 114) 
we gave a photograph sbowmg the shar^t colli- 
sion obtamed to ten thousand exposures, the 
a-particle bemg turned through an angle of about 
123' The sharpest collision given by Blackett (Proc 
Roy, Soc A, 103, p 79 (plate 3)) is less sharp 
since the a-parhcle is turned through an angle of 
no" or less. Fig x shows two views, taken from 
directions perpendicular to each other, of a collision 
between an a-particle and the nucleus of an atom of 
air This is the sharpest collision we have obtained 
by talung twenty-one thousand photographs In 
this case the a-particle is turned through an angle of 
163“, so that the Imes which show the track of the 
a-particle before and after the collision exhibit a 
sharp angle equal to 13® 

In an ordinary colhsion the initial track of the 
a-particle sphts into two branches beyond the pomt 
where the collision takes place One of these is duo 
to the rebounding a particle, and the other to the 
forward track of the nucleus which is hit If this 
nucleus were to dismtegrate dunng the collision or 
quickly enough afterward, an additional track would 
emerge from the point of collision, and tlus would 
be due to the fragment, such as a hydrogen nucleus 
or au a-particle, which is ejected It is possible, 
too, that electrons or other additional particles might 



-• ny track wkirh opliu into thrM brnnchci aflcr 
llislon The upward loop in the uiilul track te 
lo the dISinlon of elocuona out of a resion partly 
ed of water vapour by an collier trork 


even more than three branches However, ^ of the 
p^cles thrown off may not produce visible tracks 
Thus the tracks given by high-speed electrons are 
famt, and are sometimes invisible in parts of the gas 
which have been robbed of their water vapour 
The extremely sharp collision photo^pbed m 
Fig X exhibits the veiy interesting phenomenon that 
the orltonal track sphts into three branches at the 
>otHt of coUtstoH, which ts exactly the characteristic to 


rig X exhibits the veiy interesting phenomenon that 
the orltonal track sphts into three branches at the 


be expected if the bombarded atom disintegrates The 
film on which the photograph was taken, shows the 
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hues at the point of collision much more plainly than 
the reproduction and a study of the bl^ lines on 
the film as seen under the microscope mdicates that 
the third particle is shot diagonally upward, exactly 
from the point of collision as nearly os this can be 
determmed by a microscopic exammation of both of 
the views (taken 
at right angles) 

The great relative 
brightness of the 
track of this par- 
ticle IS due to the 
fact that the 
camera gets a 
" head-on’’ view 
The discussion of 
the momentum 
relations will be 
left to a more com- 
plete paper, but it 
may be stated 
that, so far as we 
are able to de- 
termine, the col- 
lision does not ex- 
hibit conservation 
of momentum if 
the particle which 
shoots upward is 
left out of ac- 
count If this 

could be definitely . „ ... . , ^ 

proved It ^uid 

give remarkably ate due to electrons 
substantial evi- 
dence, m .iddition lo that of the number of tracks, 
that a dismtegration has occurred 
Bumstead, and later Wilson, have secured photo- 
graphs of the tracks of «-rays, supposedly due to 
electrons pulled out of the non-nuclear sj^tems of 
the atoms through which the o-particle passes 
These tracks are extremely short, and are most 
easily seen when the expansion in the ionisation 
chamber is not too high Fig 2 shows an entirely 
new type of secondary track Here what appear to 
be electrons are thrown out a great many tunes as 
far as in the d-rays, and m a different du^tion The 
two electron tracks curve upward, show a backward 
motion, and are remarkably close to beyig parallel 
They differ so markedly from those of the ►rays that 
they may be considered as a different type of ray 
They may be designated as f-rays 

Altogether about eighty thousand tracks have been 
photographed From the assumed dimensions of a 
molecule m au it may be estimated that each,a- 
particle passes through between 100 and 200 thousand 
atoms, so approximately xo bilhon atoms have been 
shot through, with the result that only three nuclear 
collisions have resulted m which the initial a-particle 
has been given a retrograde motion In only one of 
these, as illustrated m Fig i, has the colhsion been 
very direct The photographs show many other 
interesting relations which cannot be discussed here 
William D Harkins 
R W Ryan 


Science and Bconomlce 

May I bring this correspondence back to earth by 
recalhng that 1 based my deduction that no one even 
pretended to understand the present economic system 
upon the fact that, although the age is as far ahead of 
any preceding epoch m the science of produang wealth 
as It is in astronomy or chemistry, yet m^ons of 
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folk are (i) without decent means of subsistence, 
Ifi) idle ’ My impression, in directing the attention 
of scientific men to this problem, was that a very 
httle of the original thought which they habitually 
devote to more abstract questions would nve the 
solution of this one But I scarcely bargmed for 
Naturl being so widely read as to render it necessary 
for me to meet philosophical arguments 

Mr Leisennng, who devotes tour of your valuable 
columns to a defence and elucidation of the philosophy 
of the system challenged, looks characteristically for 
a change of ideals to brmg about the readjustment 
which he admits to be moat urgent Now, what was 
there reprehensible about the ideals of the nineteenth 
century ? Was it not the ideas which were upside 
down ? I need not follow him in his fanciful descrip- 
tions of and deductions from my views, though, 
mdeed, it is a novelty for readers of Nature to be 
told that a proposal to ascertain the phvsical basis 
of economics is tantamount to an attempt to baulk 
human evolution and to impose upon man an inferior 
order of existence Surely most of us thought that 
the ascertainment and understandmg of the laws of 
Nature were prelimmanes to governing and directmg 
them to human ends Eastern proverbs notwith- 
standing, the achievements of one age in this field 
are the starting-pomt of those m the next Yonr 
correspondent seems to confuse the methods of 
saence with those that apply to the government and 
direction of men at the nustmga, on the battlefield, 
m the Courts and theatres and by the general Press 
Such confusion is widespread, and the results of 
scientific progress need to be safeguarded and made 
"fool-proof" from the interference of the humane 
genius 

However, I cordially agree, and have myself 
remarked, that the original great rulers of the world 
were under no such vulgar delusions as are current 
to-day about gold and money Air H O Weller 
recently told me that Kublai Khan's currency was 
of papier mAchf, and that some of his coinage is 
extant The important point to them was not what 
the coin was made of, but whether they issued it 
My description of the present financial system as 
counterfeit was m allusion to the fact that less than 
1 per cent of the money functiomng as such is author- 
ised by the Kmg and issued by the Royal Mmt 
Olden-time rulers issued the currency, but that also 
18 " inverted " Since millions are (i) destitute, (a) 
idle, the presumption is that, although many may 
understand perfectly the art of making money, the 
reason which makes this, necessarily, a royal pre- 
rogative IS now not understood by any one 

I am sorry if the laws of evolution preclude, and 
the annals of history do not record, an absolute 
mnovation, and I cannot defend the word " absolute," 
since mnovations are necessarily relative But it 
will be in the memory of many that recently there 
vms a war, and, before a shot hM been fired, a mora- 
tonum terminated the old financial system The 
pubhe credit became necessary to mamtun solvency 
Though it would be rash to predict that m the future 
the old system may not be restored in a mod^ed 
form, it does not appear iminment On my analy^ 
it IS difficult to see how the pubhe credit can be 
dispensed with hor what else is behmd the colossal 
accumulation of mdebtedness which we have in- 
herited from the age of irreproachable ideals and 
mverted ideas ? The honest intentions to meet 
" promises to pay," and the abihty to perform what 
tms mdustnal age and its ideals demand, were quietly 
transferred to the broader shoulders of the pubhe 
durmg the hubbub preceding Armageddon The 
rope has been lengthened and its end attached to a 
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larm neck The ultimate basis of credit has been 
widened, but from the pomt of view of physics It is 
still credulity 

The spontaneous Increment of wealBi is subject to 
the laws of thermodynamics, like all conversion of 
natural resources, whether to useful or useless forms 
You may measure it, so long as it exists to measure, 
by the spontaneous increment of debt, and the 
ptiilosophy of usury is much more mterestmg no 
doubt tosin thermodynamics, and is likely to counter- 
act the unemployment engendered by the achieve- 
ments of the latter science, even among those who, 
like your corre^ndent, find life tends to become 
uninterestmg ^ you can measure the horse-power 
of an engme by br wng it, or the ,GD|tomt of a pot, 
not only by fillmg it when empty bCrtaWby emptymg 
it if it bo full For any other purpose than mere 
measurement, however, to try to fill a leaky jxit, or 
to run an engine with brakes on, is foolish % long 
as wealth pr^uction was not understood, the virtues 
of gold or usury or other magical influence could be 
invoked But that time is past Until Mr Lane 
Fox Pitt came to the rescue with his euphemistic 
theory of psychological mversion (Nature, May 19, 
p 670), I found it difficult to discuss these matters 
without giving offence I fear, however, that a system 
of economics based on a philo^hy of usury imagmes 
the process of emptying to be a reversible cyclic 
process — that the pot is emptied back mto the clouds 
rather than mto the ocean 

To come to the concrete, I have a method of pro- 
ducing, more economically than any other person, the 
goods that the community desire Is that a collateral 
security ? No but if I have a block of receipts for 
the wealth blown up m the Napoleonic wars, known 
as Consols, or any other gilt-edged security, I can 
obtain the community’s credit at any time, without 
the necessity of bemg able to produce anythmg at 
all The process is almost too incredibly Cilbe^an 
to discuss m Nature But clearly there is something 
very different in practice from primibve philosophic 
conceptions of crmit, smee the power to pledge the 
oommumty’s credit is vested, not with toose with 
ability to produce but with those with abilitv to 
consume though the pou'ers of consumption may 
date back to some remote forerunner of toe modem 
patriot in the Napoleonic era, and the goods consumed 
then may have afready been paid for many tunes over 

The use of mechamcal energy made possible an 
enormous, if finite, mcrease of toe revenue of wealth 
This annual revenue, by the simple process of dividing 
it by the rate of interest, say o 05, is multiplied by 
twenty or " capitalised ' The capital, however, 
differs from the earlier forms of credit, such as land 
or factones (that is, until they become obsolete and 
tumble down), in being non-existent, and this differ- 
ence I submit is fundamental It is also under the 
necessity of increasing accordmg to an exponential 
law without limit, whiito is physically absurd 

Frederick Soddy 

[We regret to be unable to devote space to further 
correspondence on this subject — Editor, Nature ] 


A Piusle Paper Band 

Prof C V Boys's puzzle (Nature, June 9, p 774) 
is a deal less puzzling (as he doubtless knows) it we 
begin it at toe other end Instead of making toe 
long belt with its two loops which he describes, and 
then tiying to reduce it to the well-known half^twist 
" double surface " (cf eg Forsyth's " Differential 
Geometry," p 296) of double thickness, let us be^ 
by laymg two strips of paper one on the other. 
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then with a half-twnt bring the ends together, and 
futen the corresponding ends each to each Our 
half-twist will have brought one end of the lower 
strip into contact with the other end of the upper 
stnp, and what we then obtain, on opening out, 
is the long loop (or " worble,” to use Maxwell's word) 
with its two curls, which Prof Boys starts with We 
have simply tplU into two sheets our original one- 
sided, one-edged surface, and obtained a new btjactal 
surface thereby, precisely as Mr B M Sen explains 
in his recent paper on " Double Surfaces " in the 
Proc Lond Math Soc 

We may vary the experiment by startmg with 
three sheets (or with five) instead of two The middle 
sheet or strip, joining on to itself, will always remam 
the half-twutM loop, the unifooal surface , white 
each adjacent pair of strips will constitute a bifacial 
surface such as Prof Boys describes The median 
loop will mvolve, or link together, all the others, 
but the manner in which these latter mterlace with 
one another is more comphcated The problem of 
how to spht an anchor-nng mto two rings, interhnked 
with one another, is a simple corollary 

It IS somewhat curious at first sight, but obvious 
after all, that we amve at precisely the same result 
whether we spht our sheet, or cut it longitudinally 
Begm with one broad strip, joimng its ends together 
into the half-twisted unuacial sunace then make 
one contmuous longitudinal cut, not far from the 
edge This smgle cut gives us two complete loops, 
one being the border and the other the median zone 
of our broad strip The median band has its 
properbes unaltered , it is stiU the half-twist umfacial 
surface, only narrower than before The other, on 
which our scissors have bestowed a second edge, 
IS the bifacial surface which Prof Boys calls hts 
‘ puzzle band '* D’^rcy W Thompson 

44 South bt , St Andrews, 

Juno 19 


Active Hydrogen by Flectrolysls 
Wfndt and Landauer (Jour Amer Chem Soc , 
March, 192Z, p 513) failM to get any evidence for 
the presence of acuve hydrogen, generated by 
action of an acid on a metal, or by the electroljrsis of 
a solution of KOH Similar results were also obtained 
by Y Venkataramaiah (Proc Sa Assoc Maharaja’s 
College, Vlzianagram, July 1921, p 2) Wc have 
repeated the experiments, and find that hydrogen 
IS actually acbvated when a conductmg solution 
is electrolysed We electrolysed a solubon of dilute 
sulphunc acid, employing a platmum tube with a large 
number of pin-holes bored in it, and using a current 
varymg from 3 to 15 amperes While the electrolysis 
was going on, comprised mtrogen was bubbled 
through the solubon, through the juatmum eleebode, 
to see if any ammonia were formed, as Wendt and 
Landauer found that acbve hydrogen combmes with 
mtrogen to form ammonia After a run of nearly 
twelve hours, the presence of ammonia was tested ui 
the resulting solution The result was positive 
Another method was also tried, usmg an iron tube 
M on electrode It is known that nascent hydrogen 
diffuses through metals like iron even at ordmary 
temperatures So it was found convenient to diffuse 
nascent hydrogen through the iron tube and test for 
the presence of active hydrogen by drawing it over 
cold powdered sulphur, the presence of hydrogen 
sulphide betag tested for with a lead acetate paper 
Here also apositive result was found 
The experiments with a metal and an acid are not 
yet successful The failure m the case of the experi- 
ments of Wendt and Landauer, m our opinion, is due 
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not only to the diificulties m removmg the spray but 
also to the action of active hydrogen on toe spray 
itsdf Certam preliminary expermients conducted 
by us show that active hydrogen is decomposed by 
the spray with the formation of hydrogen pmoxide 
It IS a pleasure to note from the latest number of 
Nature to hand (May 5, p 600), that Prof A C 
•Grubb has succeeded by an ingenious experiment m 
demonstrating the presence of active hydrogen m 
the hydrogen generated by the action of hydrochloric 
add on magnesium 

Y Venkataramaiah 
Bh S V Rachava Rao 
Research Laboratories, Maharaja’s College, 
Vinanagram, S India, 

May 28 


The Transflnlte Ordinals of the Second Glass 
There is a theorem m the transfimte calculus 
that any ascendmg sequence of ordinal numbers of 
the second class has a limit which is also of the second 
class This theorem is important, bemg wanted to 
prove that the aggregate of these ordinals is un- 
enumerable 

Now consider the set of numbers i, 2, 3, u, w + i, 
•*+2, «2, W2+I, IK*, iK* + i, etc The mode of 
formation is that each number exceeds the preceding 
one by unity, except that if the plan we are followmg 
leads us to a bmit we write down only a finite number 
of numbers according to that plan, and then write 
down the hmit and the limit mcreased by unity, 
and so on The set is normally ordered, and ea^ 
element has an immediate predecessor, whence we 
easily see that it is a sequence But it cannot have 
any lumt in the second class, for if the limit is « 
the sequence must contam a and a + 1 
Does this contradiction with the first theorem 
show that the ordinals of the second class form an 
" inconsistent ” aggregate ? It differs from that of 
the Burali-horti paradox in that we do not assume 
that our aggregate has an ordinal number before we 
get the contradiction It agrees with it in that no 
contradiction arises if we consider segments only of 
the aggregate of ordmals H C Pocklincton 
5 Well Close Place, Leeds 


Shakespeare and the Indian Meteors o*f 1593 

With reference to Mr Denning’s remark in Nature, 
June 23 p 848, I beg leave to point out that the 
word m Persian for west, namely Tthawar, also means 
east, and so it may be that the passage m the 
Akbamama means that the meteors were travelling 
from east to west and not from west to east 

Dean Inge lately observed in a lecture that there 
was a mystery about what Shakespeare did in the 
last five years of his life May it not be that he 
was travellmg in Europe or on the high seas when he 
saw so many stars shoot madly from their spheres 
r Midsummer-Night's Dream.” Act II , Scene II ) ? 
'Iliere is another allusion to meteors, “ Yon fiery o’s 
and eyes of hght,” in Act III , Scene II , where 
Lysander speaks of Helena’s eyes Thu seems to 
show that Shakespeare's mind was runmng upon 
stars and meteors 

1 may mention that m a letter to me Sir Sydney 
Lee seemed to say that there was somethmg in my 
suggestion, and referred to another topical allusion 
to natural phenomena in '* Romeo and Jubet " 

H Brvbridgb 

53 Carapden House Road, London, W 8 

B 2 
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The Production of Single Metallic Cnrstals and some of their Properties. 

By Prof H C H Carpknteb, F R S 

M etals and alloys are composed of aggregates of 1 outline It is generall) assumed that on cooling, 
crystals These do not, as a rule, possess plane crystallisation starts in the liquid metal or allov from 
faces, that is, the external forms of crystals TheyJ a number of centres, and proceeds with a velocity and m 

a manner characteristic of the metal and the con> 

I ditions under which It has been cooled The result- 
ing boundaries may approximate to plane surfaces, 
but are more dsuaUy curved and irregular These 
crystals are called “ allotnomorphic " to distm- 
guish them from “ idiomorphic ” crystals, which 
do possess plane faces and ch aracteristic of 
most minerd substances and iNBcially prepared 
salts Moreover, they are usually veiy small 
and cannot be distmguished without the aid of 
a microscope It is true, that in the case of 
large castings weighing many tons, crystals of 
several cubic inches capacity have been formed 
and afterwards isolated The great majority of 
metals and alloys, however, which have ^en cast 
and hot-worked, have from 150 to 300 crystals 
to the linear inch, corresponding to from 3,375,000 
to *7,000,000 cry stals m a cubic inch Frequentlv 
the size is even smaller, especially in the case of 
steels The crystals are still more minute m 
severely drawn wires, and from figures given 
by Sykes it appears that m molybdenum wire 
there may be as many as 5000 to the linear 
inch 

The properties of metals and alloys are the pro- 
perties of these aggregates of mmute crystals 
Sauveur was the first mvestigator to show, about 
eleven years ago, that by carefully straining and 
afterwards heating metals, much larger crystals 
could be produced, and he suggested that there 
was a critical stress which prmuced the largest 
crystals Later, other investigators, notably 
Ruder, Chappell, Jeffnes, and Hanson, showed 
that if a metal was locally deformed and then 
heated, exceptionally large crystals were formed 
at some distance from the pomt at which the strain 
IS most severe About two years ago Miss Elam 
and the wntcr succeeded in converting the whole 
of the parallel portion of aluminium testpieces, 
whether in the form of sheets or bars, uito a smgle 
crystal, which mdeed extended for somedistance up 
into the curved shoulders of the testpieces, forming 
an irregular boundary line The crystals varied m 
volume from o 5 to a o cubic inches, and it has 
been possible to compare some of their properties 
with those of the aggregates of small crystals, of 
which this metal is usually composed Expen- 
ments have also been earned out with mm, 
copper, silver, and tm, but with less success, 
although in all cases it has been possible to grow 
crystals very much larger than those contained in 
the ongiual metal 

In &e production of large crystals of alu- 
r . . Show d .... h.„, of co«.u *..h ..u«« of «, .b. adjustment between mecham^ stram 

- rmwonofibeinuiiuieofMoub and the temperature of heatmg IS extremely impor- 
tant This pomt IS clearly brought out in Fig 1, 
are joined together at boundanes which have been . which shows how the crystal size may be vaned in alu- 
produced by the meeting of a number of crystals I mmium according to the degree of stram The eight 
growing simulUneouhly, and are usually irregular in | test-pieces shown, after a preTuninary heat treatment to 
NO 3802, VOL. 1 1 2] 
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imove work-hardness and render the crystals ^quiaxed, 
were subjected to degrees of tensile stram varying from 
two to ten per cent extension on three inches of the 
parallel portion of the testpiece After this they were all 
heated to 550° C and kept thus for six hours Finally, 
they were etched m a ten per cent solution of sodium 
hydrate It will be seen that the crystals m the 
testpiece extended two per cent are very coarse, and 
that as the stram is incrrased the crystal size diminishes 
until at ten per cent it has become quite small But 
there is a further pomt to be noted, namelj , that m 
all the eight cases shown, large crystals have also 
formed in the broad heads of the testpieces, where 
the strain must have been less 

The problem which we set ourselves was to convert 
the crystals, numbering about 1,687,000, in the parallel 
portion of a testoiece 4 m x i in x 0 135 in , into a 
single crystal Three treatments, two thermal and 
one mechanical, are necessary The testpiece in the 
original condition was cold-rolled, and as a result the 
iiystals were very much elongated and worked into 
one another It had first to be heated so that it might 
be completely softened and new equiaxcd crystals of 
approximately uniform sire produced The most 
suitable temperature was found to be 550“ C and the 
time SIX hours It had next to be stramed to the 
required amount, which was equivalent to a tensile 
strain of 3 4 tons per square inch Finally, it had 
to be heated so that the potentiality of growth con- 
ferred by strain could be brought fully into operation 
This was a somewhat lengthy operation, and involved 
a heat treatment beginning at 450® C and finishing 
at 600* C over a period of about 100 hours After 
these treatments, on an average about one testpiece 
in four is converted into a single crystal over the 
parallel portion Sometimes this space is occupied by 
two, three, or even four crystals, but never by more 
than that 

The production of these very large crystals has 
enabled us to determine the tensile properties of 
single crvstals and compare them with those of the 
aggregates of mmute cr^tals of which such bars are 
usually composed In the latter case very uniform 
results are obtamed, the ultimate stress varying from 
4 5 to 47 tons per square mch, and the percentage 
extension on three mches bemg from y6 to 38 The 
values obtained in tests of specimens consisting of 
single crystals vaned, however, from 3 80 to 4 08 tons 
per square inch, while the extension varied from 34 
to 86 per cent measured on three inches These 
variations m properties were accompanied by differ 
ences in the method of stretching and the tv pes of frac 
ture which have provided a means of classifving them 

Speaking broa^v, five types may be distinguished 
In certain cases the testpieces narrowed in breadth 
gradually from the shoulders towards the fracture, 
and the metal necked sometimes almost to a point 
In other cases the testpiece remained broad, losing 
sometimes only one per cent in breadth, but became 
very thin In the third case the testpiece both 
narrowed and thmned uniformly, and a noticeable 
feature of this type is the slopmg of the sides, so that 
the section after pulling is no longer a right angled 
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to the axis at different angles In the fourth type 
the testpieces not only narrowed and thinned but in 
addition necked at the fracture, and m all cases a 
sideways slip was evident In the fifth type may be 
includ^ all the testpieces which produced twm crystals 
on being pulled No signs of th^ were visible before 
stress was applied In some cases only a few twins 
resulted, while m others the testpiece was twlbned 
all over In every case the testpiece buckled and 
crumpled to a certam extent, owm^ to the shifting 
of portions of the sheet into a twinnmg position 
These differences in the method of distortion and 
fracture are due to differences m the original orientation 
of the crystal in the testpiece 
Monocrvstalline testpieces were also prepared in 
round bars of diameter o 564 and o 798 of an inch 



respectively The deformation of these testpieces 
under tensile stress was very remarkable, and deserves 
special mention On one hand, a bar consisting 
of the usual aggregate of small crystals drew down 
with a roughening of the surface, the mamtenance of 
a circular cross section, and a cup-and cone fracture 
On the other hand, the single crystals flattened very 
much in one dunension, whereas the other dimension 
differed but little from the original diameter of the 
bar, and the end result was not a cup-and cone fracture 
but a double groove The bar when subjected to 
tensile stress shpped pnncipally on one plane, which 
sul»cquent investigations by Mr G I Taylor and 
Miss C F Elam have shown to be an octahedral 
plane When it began to break it drew down sharply 
in the same direction in which it had thinned, and 
a lens-shajied area was formed As the bar ^Ued 
apart this became flatter and flatter , it parted first 
at each side and then in the middle The final result 
was a curious double grooved fracture wath flow Imes 
Fig 3 shows the fractured testpieces of five single 


6o 


NATURE 


[July 14, 1923 


crystals in round bars In each case the two fractured 
halves are shown^ one placed with the broad and the 
other with the narrow side facing the camera 

A word must be said about the Clystallographv of 
aluminium Hull was the first to investigate the 
structure of alummium crystals m a finely crystalline 
aggregate by X ray analysis, and he concluded that the 
pattern thus obtained corresponds to a face centred 
cubic lattice, t e the groupmg of the atoms is such 
that there is one at ea!^ comer of the cube, and one 
in the centre of each face, making a total of fourteen 
in all This corresponds, as Colonel Belaiew has 
recintly pointed out, to an octahedron situated within 
a cube Sir William Bragg and Dr Muller have 
kindly examined our single crystals, and find that they 
conform to the same pattern They belong, therefore, 
to the cubic system, and must have properties con 
sistent with those of that group which possesses the 
highest degree of symmetry both external and internal 
Investigations of the cnstals in this sjstem indicate 
that as regards certain properties they are isotropic, 
while as regards others they are anisotropic In 
the former category come the properties of conducting 
light, heat, electnaty, and expansion In the latter 
are group^ elasticity, cohesion, and conduction of 
sound In such cases, however, the properties are 
closely related to the symmetry, smee the maximum 
and minimum values have been found to coincide with 
the axes of symmetry 

Accordingly, the variations in the tensile properties 
of the testpieces which have been described are due 
to differences of cohesion in different planes which 
do not all contain the same number of atoms Although 
the single crysUls obtained in the sheet and bars 
were formed m the same shaped testpieces m both 
categories, it was obvious that their original orientation 


relative to the axis of the testpiece varied considerably 
Indeed, it may not have bc^ precisely the same in 
any two of the cases tested The shape of the test* 
piece alters when stress is applied, since slip and 
deformation take place only on certam planes, and the 
changes m shape observed correspond to the attempt 
of the crystal to accommodate Itself to the stress Such 
changes were much greater in some tests than in othen 
It IS not possible withm the limits of this article 
to discuss the two questions, (i) why abnormally 
large crystals form on hmting after a smaU deformation, 
and gr^ually decrease m size as the deformation 
increases, and (a), to take the extaeme case, why, 
after a particular degree of deformationjTt is possible 
to form a single crystal from an aggregate of several 
millions Those mterested in the matter may be 
referred to the author’s original publications with 
Miss Elam^ It may, however, be stated that the 
conditions for the pr^uction of a single crystal m 
a testpiece consisting of the usual aggregate of small 
crystals are conside^ by us to be, that cverv crtstal 
m the complex must be strained a certain amount, 
and that one of them is stramed rather more than the 
rest This particular crystal may be regarded as 
bemg in the condition of cntical strain, and ultimately 
all the other crystals align them!>elvcs upon it after 
sufficient heatmg When this condition is realised, 
the testpiece consists of a smgle crystal We have 
taken up the experimental mvestigation of the deforma 
tion of the testpiece by X ray analysis, and are hoping 
that the result of this will show what it is that happens 
when a testpiece is strained to the critical amount 
and subsequently heated 
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The Royal Astatic Society 


By 1 r 

'■[’’HL Royal Asiatic Soc,iety of Great Britain and 
t Ireland was founded m London on March 15, 
1823, bv the distinguished Sansknt scholar, Henry 
Thomas Colehrooke, supported by others interested 
in Oriental matters, to investigate (as he announced) 
the history, civil polity, institutions, customs, languages, 
literature, and science, ancient and modern, of all 
countries in Asia This removed the reproof that, 
while similar societies had been formed at Calcutta, 
Bombay, Madras, Fans, and elsewhere, Great Britain 
had done nothing The charter was granted on 
August II, 1824, and under it the Society is governed 
by 9 council of twenty-five members, includiiw the 
president, director, vice presidents, and other officers, 
elected annually at general meetings 
The Society was well supported by the East India 
Company and many eminent men, and proofed and 
develop^ its activities It appomted a ‘ Committee 
of Correspondence,” which embarked on far-spread 
measures to receive and commumcate information 
about Asiatic matters From the copious donations 
that It received it began a hbrary and a museum 
To utilise the Orient MSS collected m English 
libraries it established the “ Oriental Translation 
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Committee and Fund ’ in 1828, to pubhsh translations 
of approved works in Onental Iwguages, and this 
was liberailv supported, and publish^ thirty volumes 
in the next four years I hr scheme included measures 
to benefit Asia and Furope matcnally, hence, when 
trade with India and China was thrown open in 
i 831-34> the Society formed a ‘ Committee of Agri- 
culture and Commerce” in 1836, and this collected 
valuable mformation about coffee, sugar, opium, and 
other important commercial products and their 
improvement The Society published three quarto 
volumes of ‘‘Transactions,’ containing papers read 
before it, in 1827, 1830, and 1833, and be^ an 
annual ‘ Journal ” m 8vo form in 1834 
The early enthusiasm, however, gradually dechned , 
the membership fell and the financial position caused 
anxiety Then came the time of the Cuneiform 
discovenes by Major (afterwards Sir) Henry Rawh^on, 
who found the g^t Bebistun and other inscnptions 
m Persia, echpsmg those reported by earher travellers 
He commumcated them to the Society m 1838, solved 
the problem of their decipherment in 1844, and 
announced his results in 1846 These were received 
bv the Dubhc with much inri^iilitv hut tK* 
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gave him ita cordial support and set apart certam 
volumes of the Journal for their publication Opinion 
turned after a time, and the Society became the centre 
of a great hterary movement His work, however, 
never reached completion in those volumes, because 
exiav'ations by Botta, Layard, and others at Nmeveh 
and Babylon brought out overwhelming material , new 
duties trenched on his time, and other scholars finished 
what he had so well begun 

Xotwithstandmg the interest of these revelations, 
the Soaety’s condition remained anxious, for local 
societies m the East appropriated much local inquiry , 
Its efforts to aid commerce became exhausted, and 
it developed more towards learned research, while 
Onental studies attracted little public interest The 
committees of correspondence, of Onental translation, 
%nd of agnculture and commerce gradually fell into 
neglect, and a later effort to revive them had but 
transient success The East India (ompany had 
generously subsidised the Society, and the loss of its 
patronage on its abohtion in 1858 caused discourage- 
ment The Government after some vacillation con- 
tinued the subsidy, yet the Society’s fortunes still 
continued low It changed its abode in 1869, and 
through want of room made over its museum to the 
India Office 

The tide turned, however, when Mr Vaux became 
secretary in 1877 and devot^ himself to the Society’s 
welfare, and more interest in Onental studies began 
to be manifested then among the educated The 
late Prof Rhys Davids became secretary from 1887 
to 1905 and edited the Journal, and enhanced the 
improvement The Society’s course since then has 
been one of steady expansion and influence, and its 
Journal has risen to acknowledged excellence with 
a wide and attractive range of suhiects The member- 
ship consists of those “ resident ’’ within fifty miles 
from Charmg Cross and “ non-residents,” and also 
thirty honorary members elected from among eminent 
foreign scholars 

To reward British erudition the " Gold Medal I-und ” 
was inaugurated in memory of Queen Victoria’s 
Jubilee, and the medal was awarded in 1897 to Prof 
Cowell, and since then tnenmally Two other funds 
were established in 1903, the “ Public Schools’ Gold 
Medal Fund ” and the “ Pnze Ihiblications Fund ” 
Under the former a prize medal has been awarded 
yearly on an essay on some Onental subject in lompeti- 


tion among the boys of the pubhc schools A new 
“ Onental Translation Fund ” was started pnvately 
in. 1891 and transferred to the Society afterwards, 
and It began a “ Monograph Fund ” m 190a By 
these three funds many treatises have been issued, 
and the proceeds of the sale of published books provide 
the means of pnnting fresh works Thus the Society 
encourages Oriental research, honours Onental learning, 
and makes the results pubhc, free of expense to the 
authors Another fund, the horlong Fund, is managed 
by the Society for the benefit of students at the School 
of Onental Languages 

The Society is now established at 74 Grosvenor 
Street, London, W , and completed its hundredth 
year on March 15 last It hu issued a centenary 
volume, displaying its history and the achievements 
of Its members m research, and will celebrate the 
event by a reunion of Onentahsts and festivities on 
July 17-20 It has a very large and comprehensive 
library of about 30,000 volumes, important collections 
of MSS in many Onental languages, portraits and 
busts of eminent members, and v^uable objects of 
antiquit) and art Its most outstanding figures have 
been its three directors, H T folebrooke (1823-37), 
Prof H H Wilson (1837-60), and Sir H Rawlinson 
(1862-95), “'‘1 president. Lord Reay (1893- 

1921) 

The Journal abounds with articles elucidating all 
the subjects mentioned in the inaugural discourse 
regarding all the countries of Asia and those in Afnca 
into which Mohammedanism overflowed, and India 
has occupied as much attention as all the other countries 
combined Archicology has been a leading subject, 
especiall) since exploration has brought ancient 
inscnptions and other material to light from Asia 
Minor to Further India and the old texts have become 
available for stud) The Society’s representations 
have largely contnbuted to archeological enterpnsc m 
India Ancient remains have been examined, inscrip- 
tions deciphered, coins read, language and literature 
investigated, and religion studi^ The researches 
have bren so vuned, that it is impossible to speak 
of them here except in general terms Thc> have 
not only amplified what was known of };he ancient 
world, but have also reconstructed kingdoms and 
history that had vanished, disclosed much of the 
course of civilisation and religion through Asia, and 
revealed unknown languages that have perished 


Obit 

P*or John Chiene 

J OHN CHIENE, late professor of surgery in the 
University of Edinburgh, to which chair he had 
succeeded on the death of James Spence in 1882, and 
held for twenty-ei^ht years, died on May 29 at the 
age of eighty Chime does not claim a record m this 
journal on account of onginal scientific work — for 
scientific inquiry wias not much in his hne — but he was 
deeply unpressra with the importance of it, and, 
though not himself an expenmenter, he set up in the 
University the first teaching laboratory of bactenology 
and surgical pathology m the United Kingdom To 
quote the words of his pupil Su: Harold Stiles, who now 
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occupies the chair once held bv Syme and Lister, 
" Chiene set the example, m the academic teaching of 
surgerv, of cultivatmg the subject as a science so that 
its art might be better taught and promoted He 
spared neither time nor money to encourage research 
by his assistants ” 

Chiene may be said to hav e belonged to the school 
of anatomical surgeons , but he had bmn Syme’s house- 
surgeon and John Go^sir’s demonstrator, and from 
both of these distinguished men he inherited the habit 
of scientific thought and logical expression He was 
a very successful lecturer on operative and systematic 
surgerv m the extra-mural school, and m tl^ way 
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prepared himself for his still greater success as a 
univeisitv professor 

When Lister came back to Edmburgh from Glasgow 
in 1869^ the feud between the followers of Syme and 
those of Simpson was simmering out, but by no means 
forgotten At that time John Chiene and John 
Duncsn were the most prominent younger surgeons 
in that city Both were among Listers adherents, 
but Chiene was more than a mere adherent , he 
became at once a devoted disciple L\ ery day found 
him working and studymg m Lister’s wards, and as 
} cars went on he was more and more closely associated 
with Lister s work 

Dunng his nine years’ stay in Edinburgh, Lister 
was acquiring a world wide reputation , but among 
his colleagues he met with sharp criticism from his 
opponents and only lukewarm support from his fnends 
Pven Aimandale, his successor in the chair of clinical 
surgery, though professedly a cons ert to the antiseptic 
doctrine, was not altogether successful in practising 
It It was, therefore, most important when Lister went 
to London m 1878 tliat some trustv follower should 
remain in Edinburgh to keep the torch burning there, 
as Sir Hector Cameron was manfully doing in (ilasgow 
That trusty follower was found in Chiene lie was 
now m a very influential position, and he advocated the 
cause of antiseptic surgery by example and precept 
with great success until the younger men. Listers 

H ils and his own — now themselves middle-i^cd— 
succeeded to the \anous University chairs and 
hospital appointments , by which time Lister s pnn 
ciples, though not the details of his practice, had come 
to be recognised as orthodox and universally followed 
Edmburgh would, of course, like the rest of the 
world, have become fully enbghtencd in due time, but 
It can scarcely be doubted that the period of twilight 
would have been more prolonged if it had not been for 
Chiene s whole he irted and persev enng efforts 


Dr \\ D L Fmxry 

B\ the death of Dr Walter d Fste Emerv on June 19, 
pathology has lost a keen disciple, and his acquaint* 
ances a loyal fnend Emery was a distinguished 
student of Queen s Univ ersity, Birmingham, and 
St Bartholomews Hospital, London After junior 
appointments held at his schools, he became assistant 
bacteriologist to the Laboratories of the Royal Colleges 
of Physicians and Surgeons Later, he was lecturer 
on pathology and bactenology in the Umversity of 
Birmingham and Hunterian professor at the Royal 
College of Surgeons Coming to London, he held 
vanous appointments, finally being made lecturer on 
pathology and bacteriology, and director of the 
Laboratories, Kmg s College Hospital, a post he had to 
relinquish some two years ago on account of ill health 
Fmery was the author of Clinical Pathology and 
Haematology,” which passed through several ^itions 
and contains manv practical hints, the outcome of his 
wide experience and of ‘ Immunity and Specific 
Therapy, which at the time of publication in 1909 
presented an excellent critical survey of the extensive 
literature on these subjects He was keenly interested 
in the problem of cancer and a supporter of the para* 
sitic hypothesis of the causation of this roalfuly, argu- 
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ments in favour of which are clearly set forth in another 
small book, ‘ Tlie Formation of Tumours ” He pub* 
lished papers on the opsomc index and Wassermann 
reaction, and devised a simple method of complement 
fixation for the diagnosis of tuberculosis He also con- 
tributed articles to Cheyne and Burghard’s “ Surgical 
Treatment,” and Rose and Carless’s “ Surgery ” 
Emery was a bactenologist and serologist of the first 
rank and in later days a competent morbid histologist 
Throughout his career he was overburdened with 
roiitme work , with more opportunity, it can scarcely 
be doubted his output of research work would liave 
been larger R T H 

xtnw 

Miss \ C Breton 

We regret to record the death on June 15, at 
Barbados, of Miss Adela C. Breton at the age of seventy- 
three 

For more than thirty years Miss Breton travelled 
extensively and studied in many parts of the world, 
and her ready pen and keen powers of observation 
made her letters a dehght to her fnends bhe had 
considerable talent as an artist, and utibscd this gift 
to advantage m the pursuit of her arthsological 
investigations In Japan, for example, she made a 
very thorough study of the temples in a senes of 
large water-colour drawings Her name, however, will 
best lie remembered in connexion with her expeditions 
to Mexico — which she visited thirteen times — and 
other parts of Central America, for the purpose of 
studymg the antiquities of that region In her travels 
in Mexico in the early ’nineties she rode on horseback, 
accompanied by one Indian only, a feat which in those 
days required both courage and much power of en- 
durance At the suggestion of Mr A P Maudslay, 
she undertook to copy in water colour the mural 
paintings of Chichen Itza in Yucatan, and produced 
a remarkable senes of records of great beauty and 
high scientific value, unfortunately still unpublished 
Miss Breton was also responsible for the copy of the 
pre ( olumbian map of Mexico City, preserved in the 
National Museum of Mexico, and of the map of the 
Valley of Mexico, by Alonzo de Santa Cruz, in the 
Umversity of Uppsala, which were published in Mr 
Maudslay s translation of the “ Conquest of Spain, ’ by 
Bernal Diaz de Castillo Of the former, Mr Maudslay 
says It needed long familianty with Mexican picture- 
writing and topography to accomplish so successfully ’ 
Miss Bretons great accuracy and mdustry served 
her and her readers well in the many papers on 
Amencan archxology and other subjects which she 
contributed to scientific journals She was a regular 
aUendant at the meetings of the Internationa Con- 
gress of Amencanists, and was to a very large extent 
responsible for the organisation of the meeting held 
in London in 1913 

We regret to announce the followmg deaths 
Sit James Reid Bt Physician m Ordmary to 
Queen Victoria King Edward, and Kmg George, 
on June 28, aged seventy-three 
Sir Benjamin Simpson formerlv Sanitary Com- 
missioner and Surgeon General with the COvernment 
of India on June 27, aged mnety two 
Mr S S Hough F U S H M Astronomer at the 
COpe of Good Hope on July 8 aged fifty three. 
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Current Topics and Events. 


Wb print as a supplement to this issue a discourse 
on muscular work by Prof A V Hill who will 
shortly bo added to the physiological strength of 
Umversity College London In it Prof Hill shows 
how the onginal wrork of Fletcher and Hopkins on 
the production of lactic acid m muscles the quantita 
tive relationships between glycogen and lactic acid 
established by Meyerhof and Prof Hill a own elegant 
measurements of heat production can now be ad led 
together mto a coherent account of muscular con 
traction The actual process which produces the 
mechanical energy is- an explosive decomposition of 
glycogen mto lactic acid and the mechanism by 
which shortening of the muscle is caused — though 
this IS of course speculative — ^is the neutralisation of 
this acid by bases these are detached from their 
combination with proteids which thereby lose their 
electrical charges and rearrange themselves in space 
Ihis part of the process is anaerobic and the oxygen 
which 18 such a pduumount necessity for the achieve 
ment of muscular w ork is needed not for the contrac 
tion but for the process of lecovery In this a 
{lortiun of the lactic acid is oxidised and provides 
the energy for the reconstitution of the bulk of the 
acid to glycogen It thus becomes clear how it is 
possible for a man to do for short periods muscular 
work of a seventy which requires sooner or later 
much more oxygen than he can possibly obtam 
through his lungs while the work is gomg on Hence a 
man can for a short time run into debt for oxygen and 
obtam what he needs after the work is finished I or 
exercise of longer duration this shortage of oxygen 
cannot be progressively mcrcased and a man s 
capacity for it will depend mainly on his capaaty 
for takmg m oxygen and circulating it quickly to the 
tissues Prof Hill shows how well the actu^ record 
performances for flat racing over carious distances 
fit in with the theoretical considerations Athletic 
skill IS also determined largely by dextenty m the 
economical performance of muscular work 

At the meeting of the Council of the Royal Society 
on Julj 5 it was decided to use the larger part of the 
income arising from Sir Alfred Yarrows gift of 
100 000/ for the endowment of research whicli was 
announced m February last m the direct endowment 
of research by men who have already proved that 
they possess ability of the highest type for independent 
research To this end a number of professorships 
will be founded of type similar to the Foulerton 
professorships which were founded by the Society 
m 1932 for research in medicine The professors 
will be expected to devote their whole time to 
scientific research except that they may give a limited 
course of instruction in the subjects of their research 
to advanced students 1 here is at present a tendency 
to regard scientific research as a secondary occupation 
for men whose primary occupation is the teaching 
of students The intention of the Royal Soaety in 
foundmg these professorships is to promote the 
recogmtion of research as a defimte profession 
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iHii Royal Asiatic Society will celebrate its 
centenary dunng the four days Tuesday to Friday 
July 17 20 and the pnceedings will be initiated by 
a reception of the delegates from other societies and 
bodies at the Royal Society s Rooms Burlington 
House at 10 30 am on Tuesday when H R H 
the Pnnee of Wales has graciously consented to be 
present This will be followed by a luncheon given 
by the Government to the delegates at Claridges 
Hotel and at 3 13 the delegates will meet their 
sectional chairmen at the Royal Asiatic Society s 
House 74 Grosvenor btreet for an important part 
of the proceedmgs will be the reading of papers 
For this purpose the whole field of the Society s 
investigations his been divided into four sections 
(1) the Ancient Far Fast (China and Japan) (2) the 
Ancient East (Babylonia Assyria Fgypt Palestine 
etc ) (3) India (including Persia and Ceylon) and 

(4) Islam On i\ednesday the morning sessions will 
be devoted tr papers ind discussions thereon in the 
afternoon a visit will be paid to the School of Oriental 
Studies in I insbury Circus and the Lord Mayor has 
kmdly promised to hold a recepti >n at the Mansion 
House at 4 o clock Ihursday and Friday mormngs 
will be occupied b> ectional meetmgs and papers but 
the afternoons will lie left free to permit the delegates 
and other assKiates to make personal arrangements 
as they m vv desire taking advantage of their visit to 
London Ihe proceedings will close with a banquet 
at the Hotel Cecil at 7 30 p m on Friday 1 oreign 
visitors may enrol themselves on Monday July i6 
at the Societv s House and on Tuesday tt the Roy al 
Society s Rooms Meanw hile any further information 
may be obtained from the Society s House 

Thf list of honours recently issued contains the 
names of the following men distinguished for their 
scientific work or associations — Baronet bur 
Anthony A Bowlby president of the Royal College 
of Surgeons Kmghts Dr C F Blacker dean of 
Umversity College Hospital Medical School and 
Prof W M Fhnders Petne Fdwrards professor of 
Egyptology Universitv College London C B Mr 
R J Thompson a-^sistant secretary Mmistry of 
Agnculture 

Dr T Rov ds has been appointed director of the 
Kodaikanal and Madras Observatories in succession 
to Mr J Evershcl who retired on Februin 25 
last 

biR biLWARi SiocKMAN Chief Veteimary Officer 
and Director of \ etenn iry Research to the Ministrv 
of Agnculture and 1 ishencs has been elected president 
of the Royal College of Vetennary Surgeons 

At the Cambndge meeting of the Society of 
Chemical Industry the following officers were elected 
for the year 1923 24 — President Dr E F Arm 
strong Vice Presidents Dr T H Butler Mr F H 
Carr Prof G G Henderson Mr E Mond Ordinary 
Members of Council Prof P P Bedson Dr R T 
Colgate Prof A R Ling Dr J Reilly 
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The Report of the Norwich Castle Museum Com 
mittee for 1922 gives a picture of the beautiful fifteenth 
to seventeenth century house known as Strangers 
Hall 1 or many years Mr Leonard G Bolingbroke 
has been filling this with examples of English furmture 
and domestic appliances as well as with many relics 
iirectly connected with the history of Nonvich He 
has now generously presented the freehold of the 
building and his collections to the city and there 
was a ceremonial opening on July 4 by the Lord 
Mayor of Norwach 

Applications are mvited for the post of Supn 
intending Testing Officer under the Mines Department 
of the Government The person appointed will 
superintend the testing work at the Mines Depart 
ment Experimental Station in regard to safety lamps 
electnc<il apparatus etc and the work of anal)rsing 
samples of mine dust an 1 mine air Appbcations 
accompanied by copies of two recent testimonials 
should be sent by at latest July 21 to the Under 
Secretary for Mines Mines Department Dean 
Stanley Street S W 1 

The summer conversa/ione of the Natural History 
Museum Staff Association was held m the Board 
Room on July 4 and was attended by about sixty 
memberh of the Staff in 1 visitors The speeunena 
exhibited were mainly devoted to the exposition of 
symliosis lut some dealt with the recent eruption 
of Mt Etna an I i demonstration was given of 
cry tals useil in wireless telephony Messrs W 
\\ itson and Sons I td showe 1 their latest forms 
of microscopes and other oj tical apparatus 

1 HE Belfast Naturalists Field Club has issue I the 
pr hmmme of its sixty first session 1923 24 an 1 ts 
t be warmly congratulate 1 on its vitality through 
the years of Continental warfare and the still more 
try ing years of civ il lisorder that ensued Under the 
presidency of Mr J A S btcndall a varied senes c f 
excursions has been arranged mostly within the 
county of Antnm which covers si wide a field of 
botamcal and geological interest One of the most 
ambitious of these outmgs to the majestic and rarely 
visited volcamc neck of Slemish took place on June 16 
We are glad to ncte that Mr R J Welch on whom 
the Queen s I niversity of Belfast has recently con 
ferred the honorary degree of M Sc remams one of 
the most active promoters of the educational aspects 
of the Club and that be is dev c ting especial attention 
to the development of the jumor branch 

The Mmister of Health has appointed the following 
comnuttee to Inquire into the use of preservatives 
and colouring matters in food Sir H C Monro 
(chairman) Prof W h Dixon Sir \ D Hall Dr 
J M Hamill Mr O Hehner Prof P Gowland 
Hopkms Dr G R Leighton Dr \ P Luff Dr 
C Porter and Mr G Stubbs The committee is to 
report (1) Whether the use of such materials or any 
of them for the preservation and colouring of food 
IS injurious to health and if so m what quantities 
docs their use become mjunous (a) Whether it 
should be required that the presence of such materials 
and the quantities present in food offered or exposed 
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for sale should be declared The secretary of the 
committee is Mr A M Legge of the Ministry of 
Health Whiteliall S W to whom all communicatioos 
should be addressed - 

The annual meetmg of the Chaldcean Soaety was 
held at the rooms of the Royal Astronomical Society 
on Wednesday July 4 In the absence of the presi 
dent the chair was taken by the treasurer Dr J K 
Fothermgham of the L niversity Observatory at 
Oxford Reports of work from various local centres 
were presented That from Ipswich was considered 
a specially successful and encouragmg record of the 
seasons work It was reported ^t the Chaldsean 
Expedition to W ^llal m \ustralia OTrSe observation 
of the solar echpse of 1922 had been completely 
successful — ^being the only expedition sent from 
England that had met with success Mr Clark 
Maxwell had now returned but Mr Hargreaves was 
gomg on to Mexico for observation of the eclipse this 
year where Mr Phihp Mynng intended to jom him 
The editor of the Chaldtsan reported a growmg 
appreciation m library and scientific circles and 
expressed his thanks to a number of distmguisbed 
Tstronomers for the support they had given him 
He would continue to pay special attention to the 
needs of amateurs and begmners The foUowmg 
officers were re elected for the ensumg twelve 
months Iren lent Mr J Hargreaves Treasurer Dr 
J K Pothennghara Secretary Mr E W Eoster 
Ltbrarian Mr G S Clark Maxwell and editor of 
the thaldeeau the Rev D R rothermgbara 

Attention may be directed to the following 
reports which have been recently received A E 
Vemll (Cana ban Arctic Expedition Reports vol 
vui ) describes the Alcyonaria collected by the ex 
pcdition and gives a revision of a number of other 
Canadian genera and species and describes the 
Actiniana adding notes on mteresting species from 
Hudson Bay and other Canadian locahties Both 
these reports are excellently illustrated F Johansen 
(in vol vu) contributes an account of the biology 
of the Crustacea found m some of the Arctic lagoons 
lakes and ponds and a detailed report on the 
r nph>llopoda of the American Arctic 
Wr have received the fifth volume (1922) of 
Experimental Researches and Reports published by 
the Department of Glass lechnology of the Umversity 
of Sheffield and collected from the Journal of the 
Society of Glass Technology These papers have 
been mentioned m Nature as they appeared There 
are papers on the action of chemical reagents on 
glassware the determination of the durabihty of 
glass as well as on more technical matters The 
presidential address by Prof Turner dealt with 
The British Glass Industry its Development and 
Outlook and contains some interestmg historical 
material One outlook is interestmg to the lay 
man It would not be difficult if the gln<M manu 
facturer set about it in earnest to write up a fearful 
account of the many headed hydra reptiles and 
bugs that infect food not protected by glass and on 
the strength of the fnght so administered soon work 
up a trade the extent of which might be enormous ’ 
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Thb now cAtalc^ of second-liand bo6k8 -fNo 223) 
of Meson W Heffer and Sons, Ltd , Cambridge, is 
of a miscellaneous cbaracter, but it contains many 
works likely to be of interest to readen of Nature, 
»g those dealing with folk-lore, occult literature, 
and Egyptology A useful section is that devoted 
to foreign literature 

Messrs Negretti and Zambra, of 36 Holbom 
Viaduct, London, £ C i, have recently sent us a 
spirit thermometer of a useful pattern for indoor 
use It is mounted on a metal frame, the graduations 
in degrees Fahrenheit being black on a white ground 
The bulb is protected by a strong guard made as a part 
of the frame 

Mr Valentine Davis, of Noddfa,* Wistaston, 
Crewe, is organising a hoUday course m Chamonix, 
on August 17-September I It IS proposed to make 
excursions to various glaciers and passes, usmg 
Chamonix as headquarters, and the flora of the 
district, the geology of Mont Blanc, and similar 
field studies will be made Particulars can be 
obtained from Mr Davis 


Messrs George Routledgb and Sons, Ltd , 
lyive ready for publication part 3 of the third 
edition of Sonnenschcin's “ The Best Books a 
Classified Bibliography ’’ It deals with history 
and biography, and historical collaterals, and con- 
tains particulars of some 24,000 books The fourth 
and concluding part will, it is hoped, be published 
at the close of the present year It will deal with 
the sciences, mdustries, arts, literature, and 
philology, and contain complete indexes of authors 
and subjects 

Dr W Brown is bringing out through the Uni- 
versity of London Press, Ltd , under the title of 
** Talto on Psychotherapy," the course of lectures 
recently delivered by him at King's College, London 
It will deal with the subjects of functional nerve 
disease, psycho - analysis, abreaction and trans- 
ference, the hbido theory and melancholia, auto- 
suggestion. etc Other bimks to be published by 
the same house are three by Dr Cynl Burt on " The 
Sub-Normal School Child,” entitled respectively 
" The Young Delinquent,’ " The Backward and 
Defective Child," and " The Unstable and Neurotic " 


Our Astronomical Column. 


Correction to the Longitude of Bordfaux 
Observatory — A note in the Journal des Observa- 
teurs for Tune, by J Trousset and L Gramont, 
contains the rather surprising announcement that 
the accepted value of the longitude of the Bordeaux 
Observatory is a second of tune in error This was 
based on an elaborate determination, made in 1881 
by MM Rayet and Salats, both observers and 
instruments bemg Interchanged The amount is 
altogether beyond the probable error of the determina- 
tion, and presumably arose from some systematic 
error in markmg the seconds on the Chronograph 
tap«, or some similar cause 
The error was detected by the reception of the 
Paris wireless signals at Bordeaux, and a new deter- 
mination of the longitude was then made by means 
of these signals The resulting value of the longitude 
of Bordeaux west of Greenwich was 2" 6 564*, the 
mean error bemg o 023" The old value, printed 
in the Nau£ical Amianac, is 2'" 5 5i* 

The new determination, though only just published, 
was made m April and May 1921 , presumably it 
was in use throughout 1922 in the wireless time 
signals sent out nom Bordeaux and receivM at 
Greenwich. The mean difference between the Greon- 
wwh tunes of receipt of the Fans and Bordeaux 
signals was only o 04' 


SiucoN Lines in B-tyvk Stars — ^In the deter- 
mination of the radial velocities of B-tjrpe stars, the 
wave-lengths of the lines of silicon are constantly 
being usm, but the values employed have not been 
iMerred to modem standards of wave-lengths The 
wee in the spectmm of sihcon alter as the tempera- 
ture is increased and the enhanced or ionised lines 
occur as doublets and triplets alternately and are 
Imown as Si II, Si III, and Si IV as first dioerentiated 
by Sir Norman Lockyer A now determination of 
w wave-lengths of tiioee lines has just been com- 
tfoted by Mr H Barrell in the laboratory of Prof 
FowIct rMon Not RAS. vol 83, p 322), and ho 
guw both the adopted values in International Units 
«od in Rowland's scale. While the Instrument 
employed in the determinatioa was not,t|ie one that 
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was most desured, since the latter is still m detention m 
Russia, that employed given as is stated, " the desired 
redetermmations with every possible precaution to 
ensure a high degree of accuracy " As the sihcon 
wave-lengths are in very general use it is important 
tliat these new values shoidd bo widely known , they 
are briefly summansal below 



v. 1 »i'a 

Prob 4 bl« 

Wjtvr-IrnKth* 
Id RowUiid 1 
Scale 

Si II 

3856 021 
3862 592 
4*28053 
4130 884 

io 001 

0 002 

0 001 

0 001 

3856 165 
3862 737 
4128 207 
4*3* 038 

Si III 

4552 6* * 

4567 824 
4574 737 

0 002 

0 002 

0 002 

4552 782 
4507 995 
4574 9^ 

SI IV 

4088 863 
4116 104 

0 001 

0 002 

4089 016 
4116 257 


A Variable of Very Short Period — ^Mr F C 
Jordan, of Alleghanv Observatory, contributes a note 
to Astron Joum , No 821, on a star of magnitude 
about iiL on the same plate with the Cepheid 
variable S Comae , the period of ligbt-vanation is 
only 2^ 50 8“, the light-range being o 73 mag The 
light-curve is very pomteil at minimum, there being 
no stationary interval There is none at maximum 
either, but the curve is. here rounded, not pointed 
From comparison with some similar enrves it is 
thought likely that the star is of the Beta-Lyras 
type rather than the Algol type , in this case the 
period will have to be doubl^ The two portions 
of the enrve are so alike that in this case the two 
stars must be very similar m sue and brightness 
It is feared that the star is too faint to de^e the 
matter by spectroscopic determinations of the radial 
velocity 

The approximate position of the star for the equinox 
of igoo Is R A X2>> 28» 4* N Decl 27° 16 i' 
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Research Itema 


Can<lr in iHF United States — Ihe incidence 
of cancer in the United States is discussed by Dr F 
lioifnian m an article in the World i Health for 
Ma\ p i8 In the general registration area the 
cancer death rate has increased from 74 4 in iqii to 
83 4 in 1920 ^ 100 000 population but in some of 
the individual States is much higher and making 
all allowances the concluMon is that cancer is seriously 
on the increase A dangerous phase of the cancer 
problem is that alleged cancer cures are gaming in 
populanty with results disastrous in the end Dr 
Hofiman states that having personally investigated 
the mcidence of cancer among Indian tribes m the 
south west and in Bolivia he is satished that tnalig 
nant disease m any form and particularly cancer of 
the breast is extremely rare 

The Teeth of Piltdown M\n — In the imencan 
ournal of Physical Anthropology (vol vi Apnl 
une) Dr Aid Hrdh£ka publishes an important 
contribution to the study of the phylogeny of man in 
a paper on the dimensions of the first and second 
molara and their bearing on the IHltdoivn ]aw Dr 
Hrdlicka has subjected to a detaileil analysis the 
recorded me isuremcnts of these two molars in man 
and has made a careful examination of the material 
m the U b National Museum As a result his con 
elusions are thit the Piltdown molars are longer and 
have a lower index than anv group of modem men 
as compared with early man they exceed m length all 
prclustonc molars except one or two first molars 
from Krapina and with one exception present the 
lowest breadth mdex m bre idth they are ordinarily 
human When compared with the apes it is clear 
that they do not belong to this group though 
nearest in proportion to the gorilla Of the fossil 
apes the teeth most closely resemblmg the Piltdown 
teeth are those of Dr^opuhtcus rhenanus Pohltg of 
the Bohnerz Alb Dr Hrdlicka s general conclusion 
18 that the Piltdown teeth primitive as they are 
belong to very early m m or to his very near precursor 
while he suggests that the resemblance to the late 
Miocene or early Pliocene human like teeth of the 
Bohnerz Alb may legitmiately raise the question 
whctlier man may not have evolved altogether m 
Western hurope 

Human Sacrifice ss a Kvin Charm in Northern 
Hhooesia — In January last a report appeared m 
the T imes which stated that eight) natives had been 
arrested in Rhodesia for complicity m a case of 
human saenftee due to witchcraft This report was 
of peculiar interest in view of the fact that the natives 
of this region which lies about forty five miles beyond 
Mount Darwin just on the boundary of Portuguese 
territory are noted for their addiction to witchcraft 
in a form whirh presents some remarkable parallels to 
the traditional ntes and practices of !• uropean witches 
hrom the evidence given at the trial of which an 
account is given in the Times of June 26 it would 
aptpear that in this instance it was not a case of 
witchcraft in the generally a''ceptcd sense The 
sacrifice was offered by the Mtawora tribe to pro 
pibate Mwan the Great bpint of the tnbe and thus 
bnng to an end a drought which threatened the tnbe 
with disaster Mwan has two wives One came 
some generations ago from a branch of the tnbe 
living m what is now Portuguese temtory and was 
domiciled within a circle of trees presumably a sacred 
grove This wife Mashongavudri is an old woman 
past child beanng whose husband is dead At her 
death her place is taken ^ another old woman who 
assumes the same name rfie second wife Nechiskwa 
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IS chosen from the family of Gosa the chief of the 
branch of the tnbe m Portuguese temtory when a 
child — the present holder of the office is about nine 
years old — and must remam a virgm throughout her 
life She IS the Ram Goddess When there is a 
drought Gosa sends an offering of limbo (coloucM 
cotton print) to the Mwan which is placed near the 
throne of the Ram Goddess If ram fails to follow 
Mwin IS angry because some one has seduced to 
wife The only remedy is that the culpnt should bo 
sacrificed by lire In this case suspicion fell on a 
son of the chief who is in chargdw the wives of 
Mwan — an office which has descenolRl to him from 
his ancestors Ihe accused man was duly offered up 
as a sacnfice by burning and cunously enough ram 
followed in fwenty four hours 

Kata thfrhometfr bruDiFs —Dr Leonard Hill s 
campaign against the stagnant warm atmospheres 
which are encouraged by many of the modern plans 
of warming and ventilating buildings is steadily 
gaining the success it deserves Cool moving air 
and local radiant heat mean a cool head and warm 
feet which is the ideal state for human comfort and 
efficiency The stimiilatmg quahties of an atmo 
sphere depend on its temperature humidity and 
movement and m the kata thermometer Dr Hill 
introduced an instrument which gives directly a 
measure tf the cooling and evaporative powers of 
the air »« the properties which through their 
action on the skin determme the pleasantness for 
min Ihe Kata thermometer in studies of body 
heat and efficiency (M« dical Research Council 
Special Report Senes No 73 1923) gives a mass of 
dati collet ted by Dr Hill Dr H M Vernon and 
others under a vancty of conditions ranging from 
boot and shoe factones to imitations of shipwrecked 
sailors in the wind tuimol at Hampstead There is 
also a discussion of the theory and practice of the 
instrument and a desrnption of a recording apparatus 
designed by Dr F H J Schustfer The section on 
the relation of general metabolism to kata thermo- 
meter readings raises a question of considerable 
importance to which no answer seems to be yet 
available Atmospheres which are good by Dr 
Hill s standard increase metabolism and more food 
18 needed ami desired Riding on the top of a bus 
for example instead of inside means as he pomts 
out a greater expenditure on food It is also gencr 
ally agreed tliat it promotes general healthmess 
and vigour But why is it that a high rate of meta- 
bolism IS better for the botly than a low rate ? The 
effect may be essentially psychological but the pomt 
requires discussion The whole report will w ell repay 
detailed examination 

Tsftse Tiils — Ihe April issue of the Bulletin 
of Entomological Reseirch contains a rejport of 
Drs W B Johnson and I Lloyd on tsetse fly 
investigation m the northern provinces of Nigeria 
The authors bring forward evidence showing that 
sleeping sickness can appear and become epidemic 
in locahtios where the only tsetse earner present u 
the species Glossina iachtnotdes and it is at least 
probable that this insect is responsible for the disease 
m certain localities where it abounds and the usual 
earner G palpalis is rare or,^wantmg Both G 
palpalii and G taehinoidfs suck the blood to a 
considerable extent of the non mammalian fauna — 
probably that of reptiles The two species can 
thnve where the wild fauna is reduced to its possible 
mmimum and G tachxnoxdes where man is almost 
the only available host The authors anticipate that 
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the work of controlling the latter species will resolve 
itself into a study of the problems of clearing the 
jungle, since curtailment of its food supply does not 
wpear likely to be effective In the same Journal Dr 
G H D Carpenter contributes an article on the use 
of artificial breeding ^aces as a means of control 
of Ghsstna palpalts The breedmg places took the 
form of low thatched sloping roofs erected over 
suitable loose soil in localities where the fly is known 
to abound The insects used the shelters as con- 
vement places for depositing their larvas, which very 
soon afterwards pupate The result of the catches 
from these shelters showed that in some cases they 
were superior to the natural places selected by the 
flies It IS concluded that, although the method 
affords a ready means of collectmg material for 
laboratory mvestigations, it is ineffective as a means 
of destroying the Glossina without other measures 
After very nearly a year the number* of pupae de- 
posited showed no appreciable diminution 

Brittlx-stars of the Philippines — The Smith- 
sonian Institution has recently published, as volume s 
of its Bulletm loo, a memoir by Prof R Koehler on 
the Ophiurans collected by the Albatross in Phihppme 
and Samoan waters Out of the 227 species discussed, 
68 arc new, and these include examples of 5 new 
genera Smcc many of the other species had 
preMOusly been inadequately described, they too 
now receive full description and illustration The 
illustrations are entirely photographic, a method 
which Prof Koehler claims as the only satisfactory 
one for the systematist Wlien the photographs are 
as good and as well-reproduced as are most of l*rof 
Koehler's, and when, as here enlarged photographs 
of details are provided, then, on the whole, wc agree 
with this claim But even when all the conditions 
are fulfilled, explanatoiy diagrams are a most welcome 
addition The classincation adopted la that of 
Matsumoto, with a few modifications of detail (but 
why Loemophiunda instead of Lxmophiunda ’) 
The work hu been translated from the French by 
Ulr Austm H Clark into dear and easy English we 
would observe only that the English for " Lyon " is 
" Lyons ’ 

Eossil Bison from Central Minnesota — From 
a peat swamp overlying the iron ore at the bagamore 
Iron Mine, Riverton, Minnesota, bones of Usson 
occtdentalts have been recovered which form thesubject 
of a paper by Mr O P Hay (Proc U S Nat Mus , 
vol Ixm , art 5) The bones were at or near the 
bottom of the peat, which overlies drift beds deter- 
mined to be of about mtd-Wisconsin age, so that 
Bssoh occtdentaiis lived in Minnesota until the middle 
of the last glacial stage, tout how much longer cannot 
now be determined Whether the presence of the 
remains of Btson btson, that also occurred in the 
peat, indicates that the two animals were at one 
time contemporaneous m that region, or whether 
the existing buffalo arrived there after the other 
had become extinct, is uncertain 

Giant Hornless Rhinoceros from Mongolia — 
In 19x3 Mr Forster Cooper desenbed under the 
name of ThaumasMktnum (afterwards altered to 
Baluchtlkmum) osbomt a huge rhmoceros-like ammal 
of which he had unearthra the remains on his 
expedition to Baluchistan A second species, B 
fratigert, was discovered at Loh, central Mongolia, 
in 1922 by the third Asiatic expedition of the Amencan 
Museum of Natural History This new species u 
now described by Prof H F Osborn (Amer Mus 
Novitates, No 78), who further makes the genus the 
typo of a new subfamily — Baluchitberma The 
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author considers that the Baluchitheres will prove 
to be unique, largo aninuds of the age (Upper 
Oligocene, or Miocene) m which their remains occur, 
and that they were typical browsers feeding on we 
brandies of trees as do elephants 4 nd giraffes. When 
the neck was elevated and stretched the animal 
would have attained a height of about fifteen, or 
possibly sixteen feet A restoration is given which 
shows that at the shoulder Baluchithcnum waM 
twice the height of the Indian rhinoceros with which 
it IS compared 

Late Mesozoic BATMOLirKS anu Ore-deposito 
IN Japan — ^While the attention of geologists is 
bemg justly redirected to the major " revolutions of 
the globe , ' and to the relative rapidity of their 
culminating episodes, it is well to note the evident 
of intervening epochs of unrest The " I.aramide 
revolution ” of Schuchert, which ls held by many 
to have heralded the great days of Andean crumpling, 
can be traced back to " epeirogenctic " movements 
in the Rocky Mountain area in late Cretdeeous times^, 
and these are now seen to have had " oroMnetic 
analogues on the other side of the Pacific Here we 
may oliserve, as a corrective of too rigid doctrine, 
th.it the foldmg took place on the eastern side of a 
continental mass Prof T Kato of Tokyo (Japanese 
Journ of Geol and Geogr , vol 1 p 77, 19^2) describe 
the intrusion of huge batholites of quartz-dionte and 
gramte into Turaiisic strata in central Japan, and he 
traces the famous copper-ores of the Yamahara 
district in the province of Mimasaka to a late Mesozoic 
epoch of unrest The first result of the igneous 
intrusions was the contact-metamorphism of me 
sedimentary senes Then, at a temperature a Uttle 
below the cntical pomt of water, tounnalme and 
fluorspar were producetl , and the sulphide orc^ 
inclwfing copper and iron pyrites pyrrhotint and 
2inc-blende, followed, and penneateil the invaded 
areas Veins of quartz and calcite mark the final 
stage A neat diagram on p 99 shows the succestion 
of Igneous types, dosmg with rhyoUtes that reached 
the surface Volcamc manifestations continued into 
Camozoic times , but the epoch of maximum dis- 
turbance IS assigned to the close of the Mesozoic era 
The paper is wntten m English and is very well 
lUustrated by photographs 

Petrographv of Drill - coiiiNGs from Oil- 
Wllls — One of the first attempts m the L’mted 
States towards the mtensive petrographic examma- 
tion of rock-samples obtained while dnlhng oil-wells, 
IS described m an advance chapter (H) of bulle^ 
786 of the United States Geological Survey, by 
Messrs J Gilluly and K C Hcald Their t^rt 
deals witii the stratigraphy of the El Dorado oilfidd, 
Arkansas Petrographic methods of correlation M 
strata have come mto prominence m England and 
m several of the Hntisn- owned oilfields within the 
last seven or eight years, but, so far os we know, 
little attention has been paid by oil-geologists m 
the Umtod States to this phase of exploratory work 
The authors rely entirely on the lithological characters 
of the samples, on their differentiation accordmg to 
the amounts of sand, clay, and lime present, wnuo 
limonite, lignite, or glaucomte are specifically 
mdicated where sufficiently obvious Any fossito 
found are also carefully studied m conjunction wnth 
this pctrograptoiQ invest^tion, a collaboration to 
be highly commended It is, however, unfortunate 
that the authors dul not go a great deal further with 
then petrographic work, the ‘heavy” detiital 
mmenUs ($ e those having a specific gravity greater 
than 2 8) furnished by the samples would have 
formed a much more definite baw of comparison 
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and discnmmation between the beds involved, and 
zoning Hould have been facilitated accordingly 
Authigenous constituents of sediments vary quahta- 
tivoly and quantitatively withm small limits far 
more than the mote stable detntal grams do, and 
for this, if for no other reason, the study of the 
'■ heavy ” mmerals is always desirable Notwith- 
standing the neglect of these constituents, however, 
the authors have grouped their samples into ten 
zones, compnsmg mirts of the Tertiary and Upper 
Cretaceous formations m the district , such zones 
are of incalculable value to the dnllers and others 
engaged in exmlonng the field, but it would be 
interwting to know how far such zones were con- 
firmed or contradicted by similar work based on 
' heavy " mmeral assemblies 

Brachysteoia, a Tropical Sourcf of I^ibre 
AND Timber — ^Messrs J Burtt Daw and J Hutchin- 
son describe fifty-four species of Brachystogia in the 
Ktw BuUettn, No 4, ig23 This genus is confined 
to equatorial Africa, and is so dominant m the vast 
forest area extendmg between the Limpopo Zambesi 
watershed and the Katanga Plateau at the head 
waters of the Congo Kiver, and from Nyasaland to 
the Angola Highlands, that this plant formation 
might well be termwl Brachystegia torcst ” All 
species are trees with fibrous bark, sometimes con- 
taining tannin, and the natives of Central Africa 
use this bark for an extraordinary variety of purposes 
Brachystegia bark cloth is used for making grain 
sacks and game nets, the fibres of some species being 
used for the manufacture of cord and rope of ail 
sizes and for all purposes Before the widespread 
introduction of cotton goods, the principal clothing 
of the native was bark cloth made of fibrous sheets 
beaten out of the bark of several species of Brachy- 
stegia The timber of some species is described as 
hard and durable and suitable tor buildmg purposes, 
that of others as too soft Undoubteoly both 
fibrous bark and timber may have many industrial 
applications, but the first step towards economic 
development is a clear idea of the different species 
of the trees and Uieir dvficrent possibilities To this 
end the taxonomic study m the Kew Bulletin should 
have great value, as one of the authors has studied 
the plants m them native habitat and a first attempt 
IS made to mdicate what different species are probably 
intended by the vernacular names used by the natives 

Liberation of Prussic Acid from the Plant 
Leaf — The highly toxic properties of hydrocyamc 
acid have caus^ the accumulation of a considerable 
literature upon the subject of its production m 
plant tissues from cyanogenetic glucosides under 
various conditions Ihe problem Is obviously not 
simple, and, as occasional cases of stock poisomng 
are traced to this source, its study has economic as 
well as scientific interest h J Warth has recently 
studied the liberation of prussic acid from the tissues 
of the Burma bean {Phaseolm luncUus), and supplies 
some very interesting data m the Memoirs of the 
Department of Agriculture m India (Chemical Series), 
vol vii No 1 He points out that the amount of 
prussic aHd produced differs materially according to 
whether the leaves are dried rapidly in the sun or 
slowly in the shade In the sun-dried leaf, hydrolyit 
takes place with evolution of prussic acid, and if the 
dried leaf be plunged into boiling water further 
large amounts of the add are given off , this effect 
18 not produced with the fresh leaf or slowly-dned 
leaf It appears that in the slowly dried leaf the 
enzymic bmnee approximates to that m the nmmal 
leaf, and in this balanced system prussic acid appears 
to be further changed as rapidly as it ie released by 
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enzymic hydrolysis of the glucoside , mdeed, both 
ftcM leaf and dowly dried leaf show some capaci^ 
to cause the disappeararice of additional acid, u 
added to water containing the crushed or powdered 
leaf material 

Short-Wave Directive Radio Transmission — 
Franklm and Marcom have shown that when the 
wave-lengOis used in radio tra n s m ission are less 
thmi 20 metres it is not difficult to get directive 
transmission For transmitting news and music, 
broadcast directive transmission is not wanted, but 
for broadcast reception it can be usefully employ^, 
as by its means mterference disturbances may be 
reduced to a minimum Its use is m 

connexion with point-to-pomt coiHRnication, ♦ e 
direct communication from one transmittmg to one 
receiving station In particular it will be useful in 
the new methods adopted of transmittmg photo- 
graphs by radio and for the remote control of mechan- 
isms In paper No 469 publishetl by the Bureau 
of Standards, F W Dunmore and F H Engel give 
the results of experunentb with directive radio 
transmission on a wave-length of 10 metres As a 
reflector they use a senes of forty vertical parallel 
wires all of which he on the surface of a parabolic 
cylinder It is so mounted that it can be rotated 
about a vertical axis The focal length of the 
parabolic section was made one-quarter of a wave- 
length, 2 5 m (8 feet 2 4 inches) Each of the wires 
was tuned to lo metres, and they were spaced 30 47 
cm apart A 50-watt three-electrode valve of the 
coated filaAent type was used as a generator 
Radiation charactenstic curves are given from which 
It appears that at Jeast 73 per cent of the radiated 
power 18 conhned to an angle of 40” It was noticed 
that with this type of transmission the absorption 
by buildings and other metallic structures was very 
pronounced 

Weather at Eastbourne in 1922 — Eastbourne 
Borough Council has recently issued its annual 
report of the meteorological observations for the 
year 1922 The records have been kept continuously 
smee 1887, a penod of 36 years, so that valuable 
statistics are available as to the weather and climate 
of this much-favoured health resort Observations 
are supphed to the Meteorological Office and are 
uicludM in the Weekly, Monthly, and Annual 
Weather Reports, as well as m the Daily Report of 
Health Resorts In addition to the observations at 
Eastbourne the report comprises similar results for 
other health resorts scattei^ over England, taken 
from the Meteorological Office returns, from which 
it can be seen that Eastbourne occupies a position 
with a fairly equable ternwrature, with a large 
amount of sunsbme, and with a rainfall by no means 
Hcessive The mean air temperature m 1922 ranged 
from 39 2' F in August to 41 6“ F in Jtouary, and 
the mean for the year was 499' F The duration 
of sunshme ranged from a mean of 10 40 hours per 
day in May to i 76 hour per day in December, the 
mean for the year bemg 4 80 hours per day The 
mean monthly rainfall for 1922 ranged tom 4 31 in 
for January to o 61 in for May , the total for the year 
was 28 10 in The prevailing wmds were from the 
west and north-west, though in most recent yeen 
the prevaUmg winds have from between south- 
west and norw-west From this prevailing direction 
the air has to pass over the South Do^^ before 
reaching the town, and, mixing with the air over 
the sea, may often account for a fair amount of fog 
m the Channel, in the neighbourhood of the Royal 
Sovereign Lightship, and fluently may render the 
air somewhat hnmid over the land 
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The International 

'T'HE second International Air Congress unce the 

War was held m London on June 25 30 It 
was attended by about 600 members representing 
no less than 20 countries The Duke ot York was 
president of the Congress and the Duke of Sutherland 
Under Secret^ of State for Air chairman of the 
committee The Congress was opened on June 25 
with an address from the Pnnce of Wales During 
the week the meetings for papers and discussion were 
hdd m the buildmgs of the Institution of Civil Fn 
gineers Three days were devoted to these while two 
were utilised m visits to works and places of interest 
to the members Thus on luesday a large party 
visited the Royal Aircraft establishment at lam 
borough while on Thursday the National Ph3r8ical 
Laboratory attracted many mterested members 

In addition to the oitacial gathenngs receptions 
Were given by the Lord Mayor and the Duchess of 
Sutherland while on Fnday afternoon the Secret wy 
of State for Air and Lady Maude Hoare entertained 
the Congress at a garden party at which the Duke 
and Duwess of York were present Saturday was 
devoted to a final meeting with the Secretary of 
State for Air in the chair at which a number of 
resolutions were passed The Congress then ad 
loumed to Hendon to view the Royal Air I>oree 
Pageant and the week closed with a successful 
banquet with the Duke of Sutherland m the chair 
Colonel Lockwood Marsh secretary of the Royal 
Aeronautical Soaety was secretary of the Congress 
and received the very cordial thanks of the Congress 
for the admirable arrangements by which its success 
wss secured 

hor the papers and discussions the Congress divided 
mto four groups as follows — (A) Aerodynamics eon 
struction and research (B) power plants — fuels 
lubrication airscrews etc (C) air transport and 
navigation and (D) airships 

In each of these a number of mteresting and 
important papers were read the papers with the 
discussions sml be issued shortly in book form 
Readers of Naturb will probably find most to interest 
them in Group (A) 

borne fifty years ago Lord Rayleigh directed atten 
tion to the effect of circulation of air round a cut 
tennis ball having spin as well as forward velocity 
m modifymg the motion of the ball and causing it to 
follow a curved path In his well known book on 
aerodynamics Lanchester applied the same idea to 
account for the hit on an aeroplane wing and de 
scribed the manner m which the vortex system set 
up round the wing was completed by two senes of 
trailing vortices shed off from each wmg tip These 
carry away part of the energy and thus give nse 
to a portion of the drag — ^known now as the induced 
drag — ^which resists the motion of the aeroplane 

Lanchester 8 work was descnptive and its im 
portance was scarcely recognised numencal results 
figures and mathematical calculations were needed 
bmore its great value was grasped We now see that 
it contains the solution of the problem the mtuitive 
eve of the genius forestalled ue slower methods of 
the mathematician though laborious calculations and 
the work of expert draughtsmen and experimenters 
were necessary to establiidi its fundamental truths 
Several of the most important papers m Section A 
were devoted to this subject 

Starting from the known solutions of the flow round 
an infinite cylinder moving umformly m a fluid 
m which there is circulation round the cylmder 
Joukowsky afid Kutta tramdormed the motion Into 
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one about a long cylmdneal body having a section 
resembling that of an aeroplane wmg but with an 
mfinitely thm trailmg edge Ibey obtained an ex 
pression connecting the lift on such a wmg supposed 
to be of infinite aspect ratio — t e mfimtdy mng m 
comparison with its width in the direction of flow — 
with the circulation The motion is thus two dimen 
sional in planes at right angles to the length of the 
wing 

One of the stream Imes near the tad leaves the 
wing at right angles to its upper surface and unless 
this iximt coincide with the trailmg edge the motion 
breaks down an I the velocity becomes infimte By 
adopting a suitable value for the circulation the stag 
nation point cm be brought mto close comadence 
with the trailing edge the motion becomes steady 
and the lift can bo determined the value so found is, 
however some 20 per cent too great and the theory 
does not account for the drag Ihere would be no re 
sistance to the motion of such a wing 

Major Low in one of the papers read to the Con 
gress gave in interesting account of a draughtsman s 
method of applying the Joukowsky theory to a wmg 
of any form 

This simple two dimensional theory was modified 
by Prindtl and his school He assumes the wmg to 
shed \ortices all along its trailing edge from the 
centre outwards f rming a vortex sheet which at a 
little distance behind the aeroplane rolls up into i 
single long vortex trailing away from each wmg tip 
in a direction opposite to that of motion as m 
1 anchester s suggestions Thus the circulation and 
hence the lift falls off as one passes outwards along 
the wmg and assuming a law for its lecrease 
Prandtl obtains an expression for the lift on a wmg of 
finite aspect ratio and bv taking into account the 
effect of the trailmg vortices for the drag considered 
as due to the action between these and the wing 
vortex— the mluce I drag Ihis accounts for a large 

percentage of the observed drag In Fngland 
Glauert has done much in connexion with this theory 
which lias been applied to the mterference of the 
chinnel walk, on a model under test to the theory 
of the propeller leading to Froudes coefficient of 
o 5 for the mduced flow near the propeller and to 
other problems Mr Glauert s p iper gave an im 
portant resume of the present p<»ition 

But there is a fundamental difiic ilty the fluid is 
treated as inviscid and m such a fluid tlie motion of 
a body will not set up vortices the body will ex 
penence no drag Air is viscous and the value of 
the kinematic coeffiuent of viscosity has an important 
beaiing in aerodynamics while the sbeafmg forces set 
up by the viscosity depend on the rate of change of 
velocity m the direction normal to the flow Now 
smee the fluid if viscous is at rest relative to the body 
at all points of its surface the rate of change of 
velocity and thereforethe viscous sheer will be greatest 
close to the surface Ihe Prandtl theory supposes 
that such viscous forces are sensible only throughout 
a vers thm film surrounding the surface which suffices 
to set up the orcolation and that outside thw film 
the equations of an mvisod fluid may be used 

Prof Bairstow m his paper after a reference to his 
recent communication r^ before the Rojral Society 
suggested that an attempt to relate the oirculatton 
theory to the fundamental equations of motion taloog 
viscostty mto account woum lead to a detemina-' 
tion of the faction on the surface of the SMofoil 
thus givum that part of the drag whidi la omitted 
from the Ihandtl theory Ptomiatng wodc on t he tf 
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}mos IS m prop-ess in tlio Aeronautical Department of 
the Impernl College South Kensington which is thus 
beginning its work as a centre of advanced research 
To turn to other psrts of the discussions m Group 
(A) mention must be made of a most important paj^ 
b> Mr fiindley Psge on the slotted wing The 
author ga\e the most recent details of his wmd 
channel tists on his device for enabling the pilot to 
iniresso effectnely the lifting power of the wing 
Ihis enables him to 1 md -it a much lower speed than 
would be otherwise possible Reference must be 
made to the paper for the figures it must suffice to 
8sv that in the case of one section known as Airscrew 4 
the maximum lifting coefficient was increased from 
o 7 to I I while for the well known section R \ 1 15 
the increase was from o 55 to o 05 The meeting was 
pleased to he ir from the representative of the Rovxl 
Air 1 oree that tin full scale tests so far as they had 
been conipleteil were successful 

Methods of mexsurement m cxi>enmental woik were 
discusscil m V inous pipers Col Roliert of the 
Technical Aeronautical Service of Irince ga\e a 
detailed account both of the precautions necessary to 
secure aicuncy in the results and of the iehcacy of 
the tests thus confirming the experience of the 
■workers at the Kitional Physical laboratory led 
dington Our 1 rench colleagues art to 1 e congratu 
lat^ on the possession of the new ur channel which 
IS now being instilled The channel is 3 metres say 
10 ft 111 diameter and the maximum air speed 30 
metres oralioiit 100 ft per second 1 he stand irdisa 
tion or rather the intercompirison of methods of 
research was discussed by *>ir Richard ( larcbrook in 
his paper dealing with the international tests now 10 
propess Mr ‘fouthwell described the most recent 
apparatus at the National Physical I aboritory and 
Mr MK Wood deilt with the accuracy of model 
results and their conipinson with full scale work 
Among the other papers one by Mr Baumhauer of 
the Dutch Institute for \eTonaiitics on the methods 
of computing wing sections met with general ipproval 


while Mr North s paper on the technical development 
of the aeroplane aroused much mterest It must 
aufhce to mention them together with the papers on 
stability bv Mr Bailow on control at low spew by 
Mr M K Wood and on testing of strength by Mr 
Douglas Another paper by Messrs Baumhauer and 
Groning dealt with the vibrations of an aeroplane wmg 
a subject which is being investigated both at the 
National Physical Laboratory and at I arnborough 

It will be obyious from the above that those 
members of the Congress who attended Group (A) were 
kept fully occupied with interesting and important 
problems 

\nd now to conclude limits of space forbid any 
thing but the briefest reference other papers 

not that they were less interestmg or less important 
than those of f roup A Ihere is no one better able 
to speak on iirship travel than M ijor Scott with his 
experience of two voyages across the Atlantic 
Colonel Richmond js an authority on ursliip structure 
while Signor Nobili has acijuired a world wide re 
putation from the success of the Italian ships Some 
comparison of their performance with those of our 
own non ngi Is would be interesting Moreover full 
scale experimental work if airslnps are to be con 
structed on a scientific basis is still reijuired though our 
knowledge has becnincreased by recent Amencanwork 

Members attending Group IJ were interested in 
various papers connected with engines such as Mr 
Charlton's account of the crude oil engine Wing 
Commander Hynes description of engme work at 
hamborough and the communications on lubnci 
tion by Dr Stanton Mr L\ ans ind Mr Horsey while 
on Wednesday mornmg the discussion on air mails 
and the devetopment of commercial aviation by 
Gencril Wilhamson Jonkherr van Hemstedc and 
Mr Handley Page vttracted a large and attentive 
audience to Group C In every way the Congress 
proved a great success an 1 its members acclaimed 
Sit Samuel Hoare s toast at the cdhclnding meeting 

To our next merry nieetmg Brussels 1925 


The National Physical Laboratory, Teddington 

Annuax Visitation 


^N Tuesday June 36 the General Board of the 

National Phyaical I alxiratory made tlie annual 
visitation to the I aboratory As is customary on 
this occasion a number of members of scientific 
and technic i1 societies and institutions government 
departments and industnal organisations were invited 
and the laboratory was open for inspection Ihe 
visitors were received in the new aerodynamics 
budding by bir Charles Shemngton chairm in of the 
Board Sir Arthur bchustcr and the director of the 
Laboratory 

bince the last visitation the I aboratory has been 
somewhat extended and Victoni House acquired 
a few years ago to meet the anticipated increiised 
demands of the work has been converted for the 
use of the Physics Department Most of the tempera 
ture work involving the testing and standanUsation 
of mercury resistance and optical pyrometers u 
earned out here in addition to the investigations 
of the newly createil sound section The Met^lurgv 
Department has been provided with much needed 
increased accommodation by the addition of a new 
story to the Wemher Building m which a number 
of offices ahd small 1 iboratones as well as a special 
room for high temperature work have been eqmpped 

A very large number of interesting exhibits were 
shown m the various departments It a however 
impossible to do more than desenbe briefly a few 

NO 2802, VOL 1 1 2] 


of the more noteworthy which sliow the wide range 
of phenomena from the highly theoretical to the 
severely practical which the Laboratory is called 
upon to investigate 

In the Aerod'ynamics Department the wmd tunnels 
wen shown in operation In the duplex wind 
tunnel which has a working portion 14 ft wide 
7 ft high and 80 ft long two motors of 200 h p 
develop wind speeds up to about 110 ft per sec 
(73 miles per hour) A test on a Bristol tighter 
aer^lane was demonstrated in which on a model 
(i full size) having a motor dnven airscrew an 
expcnmcntal mvesUgation of the effect of slip 
stream on the behaviour of the plane is being earned 
out The whirling arm which is dnven through 
a worm gear by a 12 h p motor giving speeds of 
advance up to 50 ft per sec wras shown employed 
m 'the determination of the pressure distnbution on 
ellipsoids travclluig m circular paths This has an 
important apphe ition m the deduction of the stresses 
imposed on the hull of an airship which is turning 

Another interesting exhibit showed an elecmcal 
method of detemiming the stream-'lines of an mviscid 
fluid past an aerofoil of any given section It can 
be shown theoretically that the eqmpotential lines 
of a system consisting of an insulated conductor 
between two charged parallel plates are identical 
m form with the stream Imes in a perfect fluid flowing 



July 14, 1923] 


IfATURE 


71 


parallel to the phtes past the same conductor By 
the use of explomg electrodes connected to telephones 
through a tnree valve audio fre«iuencv amplifier it 
lb possible to determine positions of the electrodes 
which reduce the sound in the telephones to a mini 
mum and hence obtam the equipotential lines of 
the system or the btream Imes for the case of fluid flow 
In the Engmeering Department a new method of 
testing the efficiency of gear boxes was shown in 
which the difference of the mput and output powers 
IS measured directly and not as a difference The 
method consists of the observation of the torque 
produced as a consequence of the difference of the 
input and output powers when the gear box was 
supported in a tiltmg frame Apparatus was shown 
for the study of explosions m dosed vessels This 
has an important application in the desim of internal 
combustion engmes where it is desirable that the 
cxjlosions should occur under the most favourable 
conditions of temperature and pressure of the mixture 
This is of course largely influenced hy the compression 
ratio whu h is however limited m effect b\ detonation 
or knocking at high compression ratios 

In connexion with the experimental study of roads 
and road materials a new plant for the preparation 
of bituminous macadam was exhibited Ihe plant 
consists of two units one for mixing sanl etc at 
a temperature of 600“ 1 and the other for mixing 
tlic aggregate with bitumen It is capable of mixing 
about SIX tons of road metal per hour Other ex 
hil its included apparatus for the investigation of 
fatigue under uniform bending moment and its 
correl iti m with the microstructure of the material 
the endurance of ball bearings under axial loadmg 
ml the hardness of matenalb as testeil ly their 
ability to resist scratchmg by a diamond 

Ihe mam exhibit in the Wilham Trou le National 
Tank was the method of letermination of the stresses 
liable to be set up in the rudder he uls of ships when 
the rudder is alterel in certain definite wi>s Ihe 
problem is one on which attention was focussed 
during the War when even with vessels which were 
classed Ai at Lloyds damage to steanng gear was 
of much more frequent occurrence than was antici 
pated hor this purpose a ship model capable of 
independent motion and external control was under 
observation from the travellmg carnage of the tank 
and the effect of putting the helm over it various 
rales and tlirougn different angles investigiteil 
I he experiments snow that it is possible to add more 
than 30 per cent to the btram on the rudder head by 
ch innng the helm too quickly 
Other exhibits included apparatus for dcterinming 
the stresses on a rudder behmd a fin plate with twin 
screws and for the determination of the resistance 
nse an 1 angle of seaplane models in motion 

In the Metrology Department standard weights 
were exhibited In this connexion it is interesting 
to note the expenments of the Laboratory on a new 
material stellite as i substitute for platmum for 
standard weights Stellite which is an alloy of 
chromium cobalt and -tungsten is exceedmgly hard 
and testb made on these weights show that it has 
great promise as a platmum substitule The weights 
nave been under observation for two years and have 
shown that steUite possesses great stability weights 
made of jt remaining constant to less than i part 
m 10 000 000 over that period 
A new gear measurmg machine was also exhibited 
with this machme it is possible to measure the pitch 
of teeth tooth shape and thickness concentricity 
of teeth with the gear axis parallelism of teeth with 
the axis radial symmetry of teeth and the pitch 
diameter By ingemous arrangementa the profile 
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of the successive teeth can be magnified and made 
visible on a smoked glass and exammed by projection 
methods while the variation from uniform motion 
of two gears in mesh can also be cntically exammed 

A travellmg microscope m which many of the 
errors prevalent m the usual form of travellmg 
microscope are ehmmated was demonstrated In 
addition the instrument by suitable geanng gives 
results simultaneously in inches and centimetres to 
a ten thousandth of an inch or centimetre 

Tlie exhibits m the riectrotcclimcb Division in 
eluded the expenmental arrangements for precision 
resistance nieas irements for research on buried 
cables for the determination of the errors of current 
transformers and for the photometric measurement 
of lamps An interesting demonstration of the 
attraction of the suspende I particles in oil to electrodes 
at high potentials showed how such impurities can 
dimmish tie insulatmg properties of oils used for 
insulating high tension apparatus The lUummation 
building in which ex^nments on the window 
efficiency of rooms are earned out was also open 
lor mspection 

The end birdeninj, of gauges which was in 
vestigated in conjunction witn the Metrology Depart 
ment was also shown here The gau(,e is made 
one electrode in a furnace and passes a heavy current 
through a piece of gr iphite which is thereby heated 
to a high temperature Ihe portion of the gauge in 
cont let with the grapl ite thus attains a temperature 
consider ibly abo\ e tne cntical temperature for steel 
uid on dropping into water all the portion which 
was al ove the critical temperature is very effectually 
hardened In this way only a aery small proportion 
of the material of the gauge is mterfered with in the 
hardening process 

The \Virelesb Divisions exhibits consisted of 
apt ar itus for n easunng both the direction and 
intensity of the electro magnetic field from a distant 
radio transinitling station and for applying these 
measurements to the study of the propagation of 
electro magnetic waves over the earth s sur^e To 
assist in this studv c{ radiation problemb a trans 
milling station usmg both damped and undamp^ 
waves has been erected An earth screen is eni 
ployed at this station with v anous forms of antennae 
Apparatus was also shown for the absolute measure 
raent of the amphfication produced by a valve 
amplifier it audio frejuenues this is used for the 
testing and investigation of both valves and their 
coupling transformers 

In the Ridiolog> Division a Bragg spectrometer 
was shown in operation for the examination of the 
structure of metals and allovs The method is a 
modification of the powder method of determuimg 
crjrstal structure an i has been extended to several 
systems of allo>b including copper and aliiramium 
cop^r and mckel In each ease it is found that in 
solid solution the solute atom enters mto the lattice 
of the solvent by substitution Ihe structures of 
such metallic compounds as CuAl| dmd AgMg have 
also been determined by this method Apparatus 
consisting of a sphencai ionisation chamber for the 
investigation of the scattering of X and 7 rays was 
also shown This problem is of mterest m connexion 
with deep therapy treatment usmg X or 7 radiations 
where unless suitable precautions are taken it is 
possible to obtain several times the desired exposure 
due to the scattering effect of surrounding tissues 

In the General Physics and Heat Kvisions the 
exhibits were mainlv of apparatus for determining 
the thermal constants of materials Among these 
were a special calorimeter for use with substances 
that react with water new forms of 
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heaters for use at high temperatures, and apparatus 
for determining the thermal conducbvlty of metals 
up to within a few degrees of their mefting-pomts 
Other apparatus exhibited was concerned mth the 
production of sounds of constant intensity and 
frequency, and with the reflecting and absorptive 
properties of materials for sound waves A high 
vacuum two-stage mercury pump was also shown, 
by which pressures of less than lo'* mm of mercury 
can be obtamed with a supporting pressure of 4 mm 
of mercury The exhaustion spi^ for both gases 
and vapours 13 extremely high, and drying chemicals 
are unnecessary The pump and its connexions 
tliroughout are of steel, and the system is vibration- 
less and noiseless 

Among other important exhibits in the Metallurgy 
and Chemistry Departments was an induction furnace 
m which metals of the highest melhng-pomt can be 
readily melted by the agency of eady currents 
inducra in them from a surrounding high-frequency 
current Models illustrating the internal constitution 
of alloys consistmg of throe or four metals were also 
shown, together with a number of mterestmg micro- 
photo^phs showing the structure of copper con- 
taining oxygen and the deformation of metw under 
the action of cutting tools 

In the Optics Division various forms of apparatus 
used m colonmetnc work were on view, together 
with demonstrations of the methods used in deter- 
mimng the optical constants of lenses, prisms, optical 
glass, and the performances of optical Instniments 
An interesting and simple shadow method of showmg 
up strue and Tack of homogeneity in glass was shown 

In the Electncal Standards Division vanous 
methods of measurement of electrical properties at 
radio- and audio-frequenacs were demonstrated 


River'terraces and Glacial Episodes 

A PENCK'S view, that tlie infilling of valleys with 

glacial detntus m Central Europe indicates an 
ice-extension, while the subsequent erosion of the de- 
posits mdicates an ice-retreat and therefore an inter- 
glacial episode, baa received wide acceptance, and has 
been appbed to areas where other causes may have 
brought about the facts observed A Heim m Switser- 
land has kept m view the effect of general movements 
of elevation or depreitsioa on nver-erosion and valley- 
choking respectively, and teachers in the British Isles 
are not hkuy to have omitted such factors from their 
explorations of existing features in the homelands 
W Soergel, on the other hand (see Nature, vol 
108 p 464, 1921) has felt that the inhlhng of the 
valleys round the Khine-vale and the subsequent 
erosion must be due to climatic changes rather than 
to earth-movement, and that much of the infilhng is 
due to frost-action 

There seems to be a feelmg in Holland that 
valley-terraces and " dnft " accumulations m the 
northern lowlands have been unduly linked up 
with those of the Alpine area, and Prof J van 
Baren has issued a critical paper in English, bear- 
ing the long but expressive title, " On the cor- 
relation between the nuvial deposits of the Lower- 
Rhine and the Lower-Meuse in the Netherlands and 
the glacial phenomena in the Alps and Scandinavia ” 
(Mededeehngen van de Landbouwhoogeschool, igaa , 
Wageningen H Veenman, 1922 , price f 2 50) He 
lays stress on changes m the position of the sea-level 
and on tectomc movements generally, and even 
ascribes to the latter many cases of disturbance m 
deposits that have been regarded as glacial and as 
pressed on by the Scandinavian ice-front In bis 
desire to be free from the incubus of graders in the 
central -and northern Rhine-vale, be reverts (p 13) 
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to the old suggestion that rock-surfaces may be 
striated by the shdmg of stones down mountdn- 
slopes There is a good deal in recent Dutch dis- 
cussions of the subject that van Baren desires to 
make more widely known, and a good deal that will 
seem to be a challenge to British workers, who have 
felt that sound conclusions have been reached m reg^ 
to the problems of the East Anglian “ drifts ” ^e 
author's beautiful photographic illustrations show 
how much may be done with the nnpromismg materials 
of modem clay-pits 

Dr C H dostingh (Ber Oberhess Gesell fUr 
Natur u Heilkunde zu Giessen, vol 8, 1922) treats 
of the " Geschrebe shdbicber Herkunft m Holland 
und den benachbartein C>egqq||m|" and, bke van 
Baren, is opposed to the sus^tldn of any glacm- 
tion by land-ice of the hiUs about the central 
Rhme He regards the blocks from the south, of 
which he has made careful collectioiis throughout 
Holland, and which are very often angular, as trans- 
ported by ground-ice floatmg down the rivers He 
asks also for more complete petrographic inionnation 
as to the materials in the English Forest Bod that 
have been attributed to the denudation of Germany 
and the Ardennes His extensive bibhography will 
aid numerous English workers m this field 


University and Educational Intelligrence. 

Birkingham — At a degree congregation held on 
July 7, the Vice-Chancellor (Sir Gilbert Barlmg) con- 
ferred the honorary degree of Doctor of Laws on 
Dr b W Aston, in recogmtion of his distinguished 
contnbutions to scientific knowledge 
The degree of D be was conferred (tn absentia) on 
Mr C S Fox for a thesis on " The Bauxite Deposits 
of India ' and other papers on geological subjects 
rhe degree of M D was conferred on the following — - 
J C Brash, C C blhott, R J Gittens, A P Thomson, 
and G H Wilson ITiere were 26 successful candi- 
dates for the degree of M Sc , 94 for the honours 
B be , 68 for the ordinary B Sc , and 29 for the degrees 
M B , Ch B 

Bristol — ^Prof J W McBam is to give a dedica- 
tion address in connexion with the opening of the 
Chemical Laboratory at Bjown Umversity, Rhode 
Island, Umted States 

The degree of Bachelor of Agriculture (D Agr ) has 
been established in the b acuity of Science The 
curriculum for the degree occupies 5 years, two of 
which will be spent m the Umversity (mcludmg the 
Amcultural ana Horticultural Research Station, Long 
Ashton), two years in the Royal Agncultural Coll^, 
Cirencester, and the remainmg year on a selected farm 
Cambridge — Mr G C Steward, fellow of GonviUe 
and Caius College, has been appomted fellow and 
lecturer m mathematics at Emmanuel College Mr 
A H Davenport has been appomted fellow and 
bursar of Sidney Sussex College 
The Syndicate appomted to consider the regulations 
for the Jacksonian professorship on the vacancy 
caused by the death of Sir James Dewar, recommend 
that it be defined to be a professorship of natund 
expenmentsl philosophy as relating to physics and 
chemistry, ana suggest that a professor should be 
appointed whose work would advance the knowledge 
M chemical physics on the hnes of recent pbyslcu, 
atomic, and molecular research The exact method 
by which such researches mav lead to finding a core 
for the gout — one of the prune duties of the professor 
accordmg to the will of the founder of the chair — may 
at present be left to the speculations of the curious 
‘The Chemical Department Sjmdicate has issued a 
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report on the pxtensioii of the buildings of the 
Chemical Laboratory showing an expenditure on 
buildings and equipment during the last four years 
of more than 75000/ Ihe annual report of the 
Obsenatory Syndicate refers to work on proper 
motions of stars by plates exposed through the gloss 
and measured superposed film to film on old plates 
taken with the Sheepshanks Equatorial 15 to 20 
years aro Ihe chief pomti of interest in the report 
of the director of the Solar Physics Observ itory ire 
an account of Mr C T R Wilson s most recent work 
on /S ray tracks continued investigation on the dis 
tnbution of calaum flocciili and prominences on the 
sun the preparation and pubhcation of *i revised list 
of unknown lines in celestial spectra and work on 
coarse diffraction spectra bj crossing a pnsm and a 
grating as originally '^uggestM by Prof Merton 

The Jubilee Celebration of the Cambridge University 
local lectures was celebrated on July 6 g by 1 cun 
ferenct on various aspects of extra mural teaching 

St Andrfws — Prof J Reid professor of organic 
chemistry (pure and applied) since igi6 in the Lni 
versity of Sydney has l^n ippointed to the chair of 
chemistry and the directoislup t f the t hcmistry 
Resean h I iboratory Prof Reail may be regarded 
as the founder of the first school < f organic chemistry 
in the Southern Hemisphere 

RrsFARCH bureaus have diirmg the past throe or 
four years been created by boirds of education m 
many large and some small cities m the United 
States Ten years ago there were none of these 
orgmisations now there are upwards of 45 An 
account of the constitution and functions of a score 
of them published last January by the Ihireau of 
hducation Washington shows that while m e\ery 
CISC they collect and digest ficts relevant to the 
problems with which the boards have to deal they 
vary widely in import ince and scope Some 
resemble the cost accounting department of an 
industrial concern others i military intelligence 
branch and all have somethmg of the character of 
the special mqmries and reports department of our 
own Board of Education A city in which this kind 
of development has been most noticeable is Detroit 
Here a highly enterprising and mfluentiil Depart 
ment of Ins^ctional Research has been at work 
smee igi4 formulating educational pohcies to be 
earned out throughout the citv school system and 
watching their op^ation It works through its own 
staff director three assist ints four regular clerks 
from three to twelve extra clerks and a department 
of supervision with separate sections for health 
hnghsh exact sciences social sciences vocational 
education, and fine arts and m close association with 
a department of speaal education responsible for 
psychological measurements assignments to proper 
classes and direction of education of atypical 
children A separate Bureau of Statistics and 
Reference with five officers and eight clerks was 
organised in igi8 At Indianapolis the research 
department cost m 1921-22 11 500 dollars and m 
dollars and cents has more tlian paid its way m 
watchmg leakages m receipts and expenditures and 
m suggestmg more efficient methods of domg things 
with smaller expenditures 

The West Indian Agncultural College m Tnnidad 
which was opened on October 16 1922 by Sir Samuel 
Wilson Governor of Tnmdad and Tobago has now 
nearly completed the first academic year of its 
existence, and this first year has been one of great 
promise and encouragement Vta colendt baud faahs 
— ^the motto chosen for the College — ^is g very apt 
one and it is well that those m authority with 
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regard to Colonial affairs at home have come to 
regard tropical agriculture as so serious a pursuit 
that It has been deemed necessary to found a collie 
for the study of tropical agncultural matters The 
prospectus for the commg academic year has ]ust 
been issued and m addition to containing information 
as to College regulations and administration it gives 
detailed pa^culars of the vanous courses of instruc 
tion Arrangements are made for a diploma course 
which occupies three years and leads up to a diploma 
m tropical agnculture hacihties are also afforded 
for special study by graduates of other universities 
and colleges who desire to extend their knowledge of 
subjects pertauung to tropical agnculture and to 
undertake investigations into these matters under 
tropical conditions Arrangements for a course in 
sugar technology which is one of the subjects for 
the diploma course are not yet fully completed but 
It is proposed to erect a model sugar factory without 
delay It is to be hoped that officers trained m 
British colleges and universities who have been 
selected to fill agnciilturil posts m the Colonies will 
either be sent to Innidad to take a special course 
of study before taking up their appointments or 
will be given facilities for canymg out special research 
at the College during one of their periods of leave 
If the College can be used for the further traiiung 
of our Colonial agricultiir il officers in the m inner 
suggested very great benefits will accrue to agri 
cultural enterprises throughout the Empire 

Till Imperial I dm ition Conference opened by the 
Duke of York on June 25 concluded its sittings on 
July 6 This IS the second conference officially con 
vened the first bavmg been held m 191 1 A previous 
conference held m 1 ^07 was organised by the League 
of hmpire The current conference was fully repre 
scntativcof education within the Empire m its official 
aspects Ihe Irish 1 ree Stite and Northern Ireland 
were represented for the first time The subjects 
discussed included the qualifications of teachers and 
mutual recognition of teachers training and service 
throughout the hmpire vocational trainmg leaving 
certificates rural education the bi Imgual problem 
native education and various administrative questions 
On the iiuestion of school examinations Dr H 
Murray of Nova Scotia mode the important sugges 
tion that certificates should stite the subjects t^en 
and the percentage of marks gamed m each subject 
the several universities bemg left to determine 
whether or to what extent eich certificate should be 
accepted for matriculation He thought that except 
m special subjects the value for the Dommions and 
India of external exanunations conducted by exomin 
ing bodies m Great Bntain was apt to bo overrated 
Mr W T McCoy of South Australia urged the 
establishment of a Bureau of Education for the 
Empire He acknowleilged the excellent work done 
by the Department of Special Ixiqiiines of the English 
Board of I ducation but pointed out that there was 
no book or authontative publication which s^phed 
information and statistics of education in the Ernpure 
m a handy form To the maintenance of such a 
Bureau he suggested all the dominions colonics and 
dependencies should contribute In the evenings 
addresses were given followed by discussion the most 
imjiortant bemg by Su: Robert Baden Powell on char 
acter training and a bnlliant address by Su- Charles 
I uCBs on The Island and the Empire ' An educa 
tional exhibition was organised m the Home Office 
Industrial Museum and Westminster Trammg College 
which was opened by Mr Wood president of ue 
Board of Education Hospitality was lavishly pro 
vidsd fdr the delegates muuding a dinner given by 
the Government under the presidency of Mr Wood 
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Soaeties and Acadenuet. 

I ONDON 

The Royal Statutical Society May 19 — A I 
Bowley Death rates density population and housing 
The deatli rates and iniant mortahty rates in the 
urban distncts of England in the years 1911-13 were 
examined with a view of testing their relationship 
to the crowding of town populations In Greater 
I ondon for example the de ith rate m distncts where 
on the average there were 100 people to 100 rooms 
tended to be 12 7 where there were no people to 
100 rooms 139 and so on m arithmetical progression 
Six regions were considered separately namely Greater 
London South of England Lancashire and the West 
Riding North eastern co U distnct Bimunghmn and 
Si uth Stafiordshirc and the North of England In 
the North generally speakmg the death rates were 
higher and crowdmg and overcrowding more pre 
v^nt than m London and the South — J C Dunlop 
The misstatement of age in the returns of the census 
of Scotland Age periods one includmg ages under 
6 and the other iges 17 to 92 were discussed A 
considerable amoint of error pcisists but greatly re 
duced in qu intity i ehinge it hast paitly iscnbible 
to an alter ition of the woidmg of the question in the 

schedule issued to 1 ouseholdcrs it the census of 1921 

Royal Meteorological Society Miy 20 Dr C 
Chree president in the chair — J L Clark and I D 
Margery Retort on the ihenological obscrvitions 
m the British Isles 1922 An exception illy cot 1 md 
sunless summer was expeneneed ifter mid June 
Before this a furly mild wmtor followed by i cold 
early spnng made fruit blossom 1 ite Heat and sun 
shine of exception il intensity sign discd the 1 itter 
put ot May and early June resulting m unusually 
rapid flower ind insect development Ripening was 
very late however especially in the north and Iligh 
lands mtieli hiy being ruineil or not cut till late 
September 1 he dry (Xti her and November enabled 
southern farmers to get well ahead with ploughmg 
and sowing 1 he isoj hene fle wer chart shows httle 
divergence from the Imes giving the 30 ye irs average 
on account of the acceleration due to May and June 
The migrant reconls indic ite a similar sudden speed 
mg up i f their movements As i c( nsequence of the 
previous favourable summer and autumn there was 
a remarkable display of blossom and fair fruit crops 
despite the untoward summer — 1 C Longstafi 
Meteorologic il notes from the Mt Everest exp^ition 
of 1922 A systematic record of temperature was 
kept on the outward march at the base camp at 
16 300 feet and at the various climbing camps 
Night temperatures were taken with minimum ther 
mometers exposed to the sky on wooden boxes about 
one foot above the ground Day temper itures were 
taken with sling thermometers The lowest night 
temperature expeneneed on the outward much 
Apnl 12 to May 1 was 8® h on Apnl 13 and 19 at 
a height of 000 ft The mean i^mg was 15® F 
The lowest night temperature recorded dunng the 
expedition was 12® h on May 27 at Camp III at 
a height of 21 000 ft Ihe notes refer only to April 
May and part of June and on the northern side of 
tlie mam Himalayan axis of elevation Toi^y 
different conditions prevail on the southern tide and 
the change from one to the other is abrupt On the 
north side of Mt Everest the snow level is put at 
20 000 ft and glaciers descend to 300 ft Owing 

to extreme dryness evaporation is rapid Above 

25 000 ft snow disappears qmcldy with meltmg 
Probably the constant high wmds greatly assist this 
phase 
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OpUcal Seaety, Juno 14— Mr T Smith vice 
prnident m the chair — S G Starling Levels and 
level bubbles The factors affecting the efBcteacv 
of levels of the bubble form are discussed Benzol, 
xylol chloroform alcohol and ether are used m 
levels the physical propertiea of these and also 
of petroleum ethers aistulcd at vanous ranges of 
temperature are given A new method Is desenbed 
of obtaining cahbration curves by photograph 
mg the rnidige of the bubble m a plane mirror 
so that the position of the bubble upon the scale 
IS obtamed for successive tilts given to the tube 
The relations between temperature and width and 
depth of bubble ire obtamed lad the re mits a pplied 
to on explanation of "roe constant *^WbDle of 
Messrs E R Watts and Son I td which has the 
same length at all temperatures — E W Taylor 
The primary and secondary image curves formed 
by a thin achromatic object glass with the object 
plane at mfimty The shapes of the primary and 
secondary image curves formed by a thm simple 
lens of an obi^t pi me at mfimty can be readily 
determmed The image curves m the case of a 
double object glass of ordinary thickness and with 
tlie inner curves approximately m contact corre 
spond very closely to those of a simple lens of the 
same power md are only very slightly affected by 
the use c f different glasses — T F Connolly A new 
form of balloon theodolite The instrument is 
designed primarily for the obscrvition of drifting 
balloons where it is desired to follow closely and 
consecutively the movements of the balloon and to 
note periodically the time and the simultaneous 
altitude and a/imuth observed The horizontal and 
vertical circles are brought together m such a way 
that a single index serves for readmg both A large 
held achromatic magnifier is so arranged that a 

stand off view is secured The usual venuer 
has been abohshed and replaced by a single index 
Estimations of the degree intervals are made on 
each circle t< o 1® 

Geological Soaety June 20 — Prof A L Seward 
president in the chair — K S Sandford V S 
Kennard 6 B Woodward and R C SpiUer The 
nver gravels of the Oxford distnct Ancient nver 
terraces occur in the headwater region of the lhames 
btum west of the Chiltems and mointam the same 
curve as the thalweg of the present nvers with which 
they are associated There is no discontmuity of 
the terraces of the headwater tnbutanes of the 
lhames at their confluences near Oxford Three 
terraces arc identified above the present flood plain 
Below the lowest are flood plain gravels and a sunk 
channel has been identified Each terrace contains 
a warm clun ite fauna with blephas anttquus The 
Proboscidea arc represented by a suite of forms 
from El0phas anttquus of arcbmc charicters to the 
Siberian m immoth The warm chmate fauna lingers 
long m the area Pala^Uthic implements ore scarce 
ungraded specimens are of Acheulean culture — 
L DoUo and P T de Chardin The deposits of 
Pakeocene mammalia in Belgium The four known 
deposits in Belgium at Frquehnnes (Hainant) 
Orsmael (Brabant) Leval (Hamaut) and Vinalmont 
(Lidge) contammg Palxocene mammalia are of 
Spamacion age (-Upper Landenian) They have 
^Ided remains ot marsupials Insectivora Ca^vora 
rodents Condylarthra Amblypoda ponssodactyls 
and primates No remains of Thanetian ma mm a li a 
have been discovered m Belgium and therefore the 
contmuance into the Spamacian of Belgium of the 
genus Adapisorex recorded from the Thanetian of 
Cemay is noteworthy 
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Paris 

Audemr of Sdoncm, June 18 — M Guillaume 
Birourdan in the chair — Mesnager An mdehnite 
thfa plate, uniform^ loaded, snpixirted by points 
regularly spaced — ^Marcel BrlUouln The possibility 
of studying the phenomena of radiotelegraphy on 
reduced models A model constructed on the scale 
of one-thousandth could be made to serve many 
useful purposes The modifications necessary to 
secure smuhtude are discussed — P Sergeaco Sym- 
metnsable nuclei — Serge Bernstein The extremal 
properties of polynomials and of integral functions 
on a real axis — ^rtiand Gambler Minimal curves 
curves of constant torsion Biftrand curves The 
deformation of the paraboloid and hyperboloid of 
revolution — A Petotf, The mode of workmg of 
automobile brakes — Etienne (Bhmichen llie flights 
earned out at Valenbgney (Dout^, on April 28 and 
May I, 1923, on the helicopter “ CEhmichcn-Pcugcot, 
No 2 ■' A detailed account of two flights with this 
machine — ^Max Morand The electromagnetic radia- 
tion of electrified parhclcs — L Fraichet The 
magnetic testmg of steels under traction Clastic 
limits The vanations m the magnetic state of a 
steel under varying load show a permanent molecular 
change at a point named by the author “ the true 
elastic limit This point is lower tlian that corre- 
sponding to a permanent extension of the bar , the ratio 
between the “ true clastic limit," thus defined, and 
the limit of proportionahty is o 7 to o 95 for ordinary 
steels after annealing, and o s to o 65 m ordinary 
steels after tempering — Paul Woog Some phenomena 
of the supcr$cial alteration of glass, capable of 
detection by mgh-tension currents The phenomena 
desenbed depend upon tlie presence of a layer of 
sodium carbonate on the glass and its absorption 
of traces of water from oil, resultmg in changes of 
electneal conductivity — Lton Guillet and Marcel 
Ballay The influence of cold hardening on the 
resistance of metals and alloys The changes m 
the electrical resistance of metals produced by cold 
hardenuig are less than 4 per cent All the pure 
metals exammed (except lead and tin) showed 
mcreased resistance A brass (68/32} showed a 
21 per cent increase of resistance In all cases, 
annealmg restores the original resistance — ^A Dau- 
Tillier Paramagnetism and the structure of the 
atom — P Job The complex ions formed by uher 
salts and ammonia or t^ substituted ammonias 
The eouilibnum constant of this reaction has been 
studied by measuring the potential differences 
between a silver elective and two solutions con- 
tainmg silver nitrate and silver mtratc plus amine 
at varying temperatures Results are given for 
ammonia, diethylamme, ethylenediamine, and hexa- 
methylenetetramine — ^Marcus Brutskus Contribu- 
tion to the theory of internal combustion motors — 
L Haektpill and A Condor In the ordinary method 
of manufacturing liquid carbon dioxide, the gases 
from the combustion of coke are absorbed by cold 
TCtasslum carbonate solution, and the pure carbon 
dioxide required for compression recovered by 
heating the potassium bicarbonate solution thus 
obtained Investigation of a case of rapid corrosion 
of the condenser of a compression plant showed that 
ferric mtrate was being produced. This has been 
traced to oxides of mtiogen produced during the 
combustion of the coke These are fixed by the 
alkali, bnt small quantities of mtnc oxide can arise 
from the interaction of carbon dioxide and potassium 
nltnte, and this is the source of the corrosion — Max 
and Michel Poienovskl Di-iodomethylatM in the 
esenne series— Mile Brrpson The forputticm of 
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soils in the region of Saulleu (Morvan) In this 
region the process of soil formation is simple, and la 
due to the decomposition of the subjacent rock under 
the influence of atmosphenc agents the action of 
wmd or streams plays only an insignificant rfile — 
J Barthoux OoKrvationa relating to the genesis 
of certam manganiferous deposits-^ £ Brasier 
The magnetic agitation at Parc Saint-Maur and at 
Val-Joyeux, and its relation with solar activity 
The vanations of the solar activity show no relation 
with the position of the earth In its orbit, while the 
magnetic agitation has a clear seasonal variation. 
For this reason the amplitude of the annual variation 
of the magnetic agitation is compared with the solar 
activities lo-year penods correspond mg with deftmte 
solar conditions being chosen This annual variation 
of ampktude follows fairly well the changes m the 
solar activity — Fernand Obaton Experimental 
researches on tlie reddenmg of cherries The 
reddening ot cherries depends on the temperature, 
and light has no direct action on the phenomenon 
a study of the respiratory coefficient showed that 
an absorption of oxygen accompanies the leddenmg 
process— A Goni Tlie chemical compoeiUon of 
Motu>tropa Hypopilys — Ch Kilian Coefficients of 
utilisation and velocity of growth in fungi — ^Emile 
Hast The undulation of fatigue m different regions 
of the spectrum — A Deigrez, H Bferry, and F 
Rathery The action of insulm on glycaemia and 
acidosis — P Benoit Ovogenesis and segmentation 
of Myrtolheia Cokst — L Mercier and R Poisson 
A case ot accidental parasitism of a Nepa by infusoria 
— A PolicardandG Mangenot Cytulogical researches 
on the condition of the oil m oleaginous seeds The 
npe seed -Maxune Minard Ten c<ises of pregnancy 
after treatment of fibroma of the uterus by X-rays 
— J Chevalier and hemond Mercier The phannaco- 
dynaraic action of the insecticidal principle of 
pyrethrum flowers 

1>FRTH (WA) 

Royal Society of Western Australia, December 12 — 
Mr E de C Clarke m the chair — L Glauert 

(1) Contnbutions to the fauna of Western Australia, 
No 3 A new spieitps of burrowing crab is described 

(2) Ctdans contilom, sp nov , a cretaceous cchuud 
from Gmgin This is tlie first fossil sca-urchin to 
bo descril^ from Australian cretaceous formations 
Affinities arc noted with echimds from the white chalk 
of England and lower cretaceous beds of N. Africa, 
Sinai, and Indm - R J TUlyard The Embioptera or 
web-spinners of Western Australia The history of 
the insects as revealed by Palaeozoic fossils is desenbed 
The previously recorded Ohgostoma hardyt and a new 
species, O glauerh, are discussed — I Glauert An 
annotated list of lizards from Wallal The lut 
mcludes one new species — C A Gardner Second 
contnbution to the flora of Western Australia 
Eight new species are desenbed, one establishing 
a new genus and introducing the family Ericaceae 
into the West Australian flora 

March 13 — Mr E de C Clarke m the chair — 
E S Simpson Secondary sulphates and chert 
m the NuUagme senes In the softer beds of the 
NuUagme (Keweenawan ?) senes, which covers large 
areas m the north-west of Western Australia, gypsum, 
epsomltq, tamarugite, pickcnngite, copiapite, mumte, 
and )aroslte occur as vem filhdgv, efilorescences or 
unbedded crystals Chert is widespiead as hill- 
capp&gs and waste therefrom The paragenesis of 
the minerals is detailed and their origm traced to 
weathering of pynte and marcasite concretions 
which are abundant m the senes New analyses of 
the miflerals are given, also the striking chemical 
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difFerenceit between the ground waters of the NuUagine 
area md of the Dry Lake renon — I Glauert 
Contributions to the fauna of Western \uatnilia 
No 4 A freshwater isopod Phnatoicus palustns 
sp nov recently found in the swamps and small 
1 ikes near Perth is described The animal is closely 
alhed to species found on Mount Kosciusko (5700 ft ) 
and Bmng Tops (5000 ft ) m New South Wales 
on Mt WtUington (^8oo ft ) Tismania on Dividing 
K ing^ (2000 ft ) Victoria on Table Mountain 
(2000 ft ) S Africa ind in New Zealand blind 
in wells Its distribution suggests former land 
connexion between New Zealand Australia md 
S Afnc i —1 H Withers An Australi in cretaceous 
cinipcde Additional material from Ginnn shows 
that a bam icle previously desenbed by R Elhendge 
junr as Polhcipes (?) gtnginemts is a species of 
Calantica (Scill®lepas) 

^nl 10 — Mr r de C Clarke in the ch iir — 
A D Ross md K D Thompson Magnitude oliserva 
tions of the star Bet i C eti obt uned since the recent 
reported outburst fhe reported mciease m intensity 
can be expl tined by the f ill int the star of a body 
of pi met iry siae — L O ( Shann 1 he prtseiUt 
positifn in intcmationil exchingc A critical dis 
cussion IS given < f the various schemes to reg iin 
stability 

Syuni V 

Linnean Society of New South Wales M irch 28 — 
Mr O K Waterheuse president in the chair — 
G A Waterhouse (annuu iddress) (i) Bi 1 gical 
survey of Austraha Attcnti n was directed ti the 
slaughter of Australian marsupials for the stke of 
their skins n I to the exi ort of en irm i s numbers 
of birds The suentihe interest of the fauna is 
evidenced b> the number of collecting expeditions 
visiting Australii The prctection of the flora la 
a necessary corollary of any attempt to protect the 
fauna and support is given to a recent suggestion 
to preserve the forests of all those portions of New 
South W lies which are more th in 4000 feet above 
sea lev el (2) A furtht r acce unt c f breedmg expen 
ments with the Satynne genus Tisiphonc \n 
account of the family fre m an c range female caught 
at Port Mdcquane April 17 1922 This female had 
probably not laid any eggs before her capture and 
she laid 14 eggs in captivity from which 12 butterflies 
were obtam^ Ihe family shows in the generJ 
shape of the forewing markings and the absence of 
the hindwmg band a closer approximation to abeona 
than to momst the colour of three fourths, of the 
specimens is that of abeona rather than momsi but 
tne size and coloration of the ocelh approximite 
rather to moms* th m abeona 

Mr A h Basset Hull picsidcnt m the chair 
R Greig Smith The hi^ temperature organism 
of fermentmg tan bark Ft u In the process of 
white le id manufacture the spent bark before being 
again used is subjected to a preliminary fermentation 
m which moulds play a part Several that were 
isolated were able to convert cellulose into soluble 
products capable of being attacked by the high 
temperature organism The tempered bark conts^s 
h in ic acid as a typical constituent ind this substance 
IS fermentable Tempermg is clearly a biological 
process m which the wo^y matter of the Bark 
18 iltered to substances that can be fermented by 
the high temperature bacterium — J McLuckit 
Studies m symbiosis No 3 A contribution to the 
morphology and pbysioli^ of the root nodules of 
Podocarpus sptnuhsa and P elata The development 
of the root nodules of these two species of Podocarpus 
the method of mfeebon of the roots by the bacteria 
the distribution of the bacteria in the cells and of 
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the fungal l^hc which are frequently present are 
discussra the nitrogen fixmg txiwer of the organism 
causmg the nodule formation has been estimated — 
G F Hill New Termites from Central and South' 
East Australia One new sjsecies of Coptotetmet 
and two new species of Eutermes are desenbed 
The Austrilian termite fauna now comprises 6 species 
of Coptotermes and 28 species and i van^ of 
Eutermes — ^T G Slosne Studies m Austruian 
entomology No xvm Synratic tables of the 
Australian species of the genera Dyschinus Craspedo 
phorus and Dicrochile are given and a table of 
genera of the tnbe Odacanthini — mtroduemg 2 new 
genera 


Calcutta 

Astatic Society of Bengal JuflMtar— S I Hora 
The adhesive apparatus on the toes of certam geckos 
ind tree frigs It appeirs probable that all such 
adhesive apparatus consist of mere fnction devices — 
M J Seth A m inuscnpt Kor in m classical Armenian 
— I R Rau On the age of the Uttitur marme 
transgression The fossils m the lowermost Uttatur 
deposits and their u rrtlatii n with foreign equivalents 
appear tc show that the term Cenomanian trans 
gresBion now gcneially employed for this encroich 
ment f the sei tn I ind in Southern India dunng 
cretaceous tunes docs not faithfully rcpicsent it m 
point of tin e md 1 is tf be modihed so is to accord 
with on older ago R Chanda (i) Note on the 
discovery tf supjostd Nerlithic writing in India 
The inscnptic n on one net lith is evidently a modem 
date m Vrabic numcials The other object is not 
a ne)hthic artifwt lud the letters ire probably 
scratches (2) Prof Mazumdar on the dates of the 
banchi inscriptions A fifth test letter dha for 
distmguishmg post Maumin Brahmi — N K 
Majumder Siddhanta bekhara of bnpati A bnef 
intr ductiry it count tf an import int tnatisc on 
Indian astronomy Siddhanta bekhara by the leputed 
Indian istronomcr bnp iti i f the eleventh century 
A D Riicntlv i copy wis discovered in the Tnvan 
drum Palace 1 ibrary and i few other copies in the 
( vemment Orient il Manuscripts J ibrary of Madr is 
-t B Kloss On Blyth s bulbul ( Xanihi xus 
fla escens) bpccimcns from North C ichar arc 
suWiciently different from specimens collected m 
Arrakan to be accepted is representmg a new 
sub sjiecics — P L Mahalanobis A first study of 
the head length tf Bengal cistes and tnbes A 
biometric il inalysis of the held length of 36 Bengal 
castes and tribes 
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Muscular Exercise^ 

By Prof A V Hiu., FRS 


Introduction. — Muscular exercise is a subject m 
which most people are interested It u fortunate 
therefore that, m this directu^n, physiology has made 
greater progress into the mtimate workuig of the body 
than perhaps m any other The means bv which bodily 
movements are earned out is muscle Muscle is the 
red meat There are three kinds of muscles the 
voluntary muscle of the trunk and limbs, governed — 
or at any rate governable — by the conscious will of 
the mdividual , the mvoluntary muscle of the blood- 
vessels, of the alimentary and excretorv, the so-called 
vegetative, sjstem , and the cardiac or heart muscle, 
the muscle which pumps the blood round the body 
Muscle from the microscopic point of view is made 
up of a large number of similar thm fibres, about 
mch m diameter, and made of a jelly -like substance, 
runnmg more or less parallel to one another Ihey are 
liberally supplied with minute blood-vessels from which 
they obtam their supplies of oxygen and food 
The voluntary muscle fibre is long and regular, and 
has obvious and charai tenstic cross-striations The 
mvoluntary muscle fibre is smooth and long, with 
obvious nuclei, and generally occurs in thin sheets 
It shows no sign of cross-stnations The heart muscle 
is vividly cross - striated, but its fibres are shorter 
and connected physiologically with one another, not 
ruqpmg regularly m considerable lengths, their direc- 
tions corresponding to the Imes m which the walls of 
the heart are required to shorten, m order to expel 
the blood efficiently 

The voluntary muscle is excited by Ii voluntary, a 
so-c.dled mcdullated nerve the mvoluntary muscle 
by an involuntary, a non-medullated nerve the heart 
beats automatically of itself, though its beats can be 
mfluenced reflexly through two nerves 
In function the muscles differ very widely from one 
anotlier The voluntary muscle moves very rapidly, 
indeed m some small animals the rapidity of its response 
IS almost incredible — one knows the amazing quickness 
of a little bird jumping from twig to twig, but this is 
as nothmg compared with the speed with which some 
small msects move their wmgs, a speed which one can 
detect from the high-pitched note they emit The 
voluntary muscle is very powerful , it is usually 

• Ducoutm delivcfcd at tha Rojral loatitutuo on Fridar, Februirjr 


“ geared up ” to mcrease the quickness of movement 
of the limb to which it is attached , if the flexor 
muscles of the arm of a powerful man were connected 
directly to a heavy load, they could lift a weight of 
about half a ton 

, The voluntary muscle is very efficient for movements 
of moderate speed it is very wasteful, however, if 
used to mamtam a force for a long time, or if required 
to contract, either very rapidly or very slowly The 
mvoluntary muscle, on the other hand, moves only 
very slowly it takes seconds to perform what a 
voluntary muscle can do m a few tenths or hundredths 
of a second , it is very economical, however, m main- 
taming a force for minutes, or hours, for intervals 
maybe thousands of times longer than would lie 
enough to produce complete fatigue m a voluntary 
muscle Tlie heart muscle moves at an mtermediate 
speed in man from 40 to zoo times a mmute, dependmg 
on his health and training and state of exercise m 
little animals faster, m large animals slower it beats 
only — It never mamtains a contraction — it would, so 
to speak, lift n weight up and down, but it could 
never keep it supported it is amazingly infatiguable — 
It has a first call on the oxvgen of the blood, and it 
can perform the most prodigious athletic feats 
A muscle’s function is to “ contract ” The word 
contraction — drawing together — very well defines the 
activity of muscle its volume does not alter when 
It contracts like a piei e of elastic it merely draws — 
or attempts to draw — its ends together The sheatlu 
of the muscle fibres are continued as tendons, and 
these tendons are attached to bones, so that when 
the muscle draws together the bones revolve alxmt 
their common jomt, and movements arc produced 
In heart muscle, the whole organ, m the form of two 
pumps, with inlet and outlet holes and suitable valves, 
IS simply a closed vessel with powerful contractile 
walk which — by their drawing togetlier — expel the 
blood mto the arteries and around the body 
The fibres of voluntary muscle are bound together 
mto anatomical and functional bundles — ^the so-called 
muscles — doing special duties m special ways and in 
special distributions If a muscle be required to move 
through a long distance its fibres are parallel to the 
length of the muscle and long if it be required to 
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move only through a short distance, but to exert a | which can be measured m gm cm , or m ft Ib 


more powerful pull, its fibres run partly across the length 
of the muscle, they are shorter, and there are more of 
them length of movement is sacrificed to strength 

Nervous Control —The muscles have their activities 
controlled and co-ordinated by the nervous system 
Partlv this co ordmauon is conscious and voluntary , 
niamly, however, it depends upon mvohintary reflex 
control In the body, m addition to the ordmary 
sense-organs is a complex and very important sensory 
svstem — the proprioceptive system — which deals 
mamlv, or only, with the position translation, and 
rotation of the body, with the stresses and strains m 
the muscles, with the positions and movements of the 
limbs This system keeps the nervous system mformed 
about the movements, passive or active, of the hodv, 
and about the strains and stresses, passive or active, 
of the muscles and when anything happens, with 
amazing rapidity and almost unerring accuracy, the 
appropriate reaction is made so that the balance or 
the posture is mamtamed the integrity of the body is 
safeguarded, and the end m view is reached Efficiency 
and skill at games, power and economy m violent effort, 
the faculty, m the hteral sense of falling on one s feet, 
all depend upon these quick, silent, overmastenng, and 
gener^y unconscious reactions, dictated by the nervous 
system on the receipt of urgent messages fron) tendons, 
jomts and muscles, or from the little sense organs 
associated with the ear 

Skill, powrer, and economy of muscular effort depend 
upon the effectiveness of these reactions , partly this 
muscular sense can be acquired, partly it is inborn, 
partly it is conscious or semi conscious (though always 
inarticulate), partly it is reflex and instmctive m 
any case it represents a highly developed and a very 
beautiful and important property of the nervous 
system The instmctive skill, quickness, and economy 
of the gymnast or climber of the mechanic, airman, 
tennis player, or athlete, depend upon a vivid and 
readily reproduable picture m the bram or nervous 
system, a picture, as Pear puts it, of muscular esterase 
m terms of Ae setisoHons ukteh effectme and successful 
movements produce This lecture is mtended to deal 
more particularly with quite another aspect of muscular 
exercise To stress the energetic side of exercise, 
however, without any note on its mtellectual and co- 
ordinative side, would give quite a false impression of 
the mterest and variety of the subject 

Energetics — Let us turn now to what one may call 
the energetics of muscular activity, of the capaaty for 
domg work, or produemg movement, of the cost of that 
work— of what we call ‘ efficiency” — and of the 
condiuons which limit that capacity— -of what we call 
‘ fatigue When a muscle contracts it can do work. 


This capaaty for domg work seemed to physmloguts 
to be the primary thing, until it was realised compara- 
tively lately that force, rather than work, is the funda- 
mental product of muscle To mamtam a state of 
contractmn — even when no work m the mechanical 
sense is being done, as, for example, m pushmg an 
immovable object, or m holdmg a weight at a fixed 
level — ^is just as tinng and expensive as actually to do 
mechamod work The function of a muscle therefore, 
IS to pass from one state of stress to another state of 
stress without necessarily altenogmiyg, length at all 
if its load, or the resistance to its motimi, be such that 
the muscle can shorten when its tension rues, it will 
of course do work m the mechanical sense if, however. 
It mamtam its state of tension without shortening at 
all. It will, none the less, require energy and become 
fatigued Indeed one knows that the most fatigumg 
exercise u to hold something, say at arm’s length, 
without movmg it up or down, without therefore 
domg any work at all m the mechamcal sense 
Isolated Muscle — Fortunately, for physiology, 
muscles can be isolated, and made to contmue their 
function of contractmg for days after removal from 
the body It u easy to keep a frog’s uolated muscle 
ahve, m the sense at any rate that it will react to a 
stimulus, for many days Moreover, the chief function 
of a muscle, mdeed m a cold blooded animal the only 
funcUon, u simple and easy to detect and measure 
the function of movement, of mamtaming a posture, 
of exertmg a force is so extremely important to the 
animal that a ver> large proportion of its body has 
been devoted to this smgle highly differentiated 
purpose Fortunately also it u easy to apply an 
artificial stimulus to a muscle, the electnc shock, 
which produces no mjunous effects and leaves the 
muscle ready to react agam m a similar way a large 
number of times A smgle sharp burst cf electnc 
current exates the muscle fibre to give the simplest 
and most fundamental umt of physiological response, 
the muscle twitch In a twitch the tension rises, 
attains a maximum, and then falls agam to zero, the 
whole cycle occupying anythmg from a small ffaction 
of a second up to several seconds, depending upon the 
nature and condition of the muscle 
Now, m a voluntary muscle it is often — ^mdeed 
alm(»t always— necessary to mamtam a force, or to 
exert a pull, for a finite and deteimmate tune, not 
simply to give a tug and have done and m such 
muscle this contmuous pull can be produced by a 
r^id succession of stimuh each occumng before the 
effect of the previous one has passed off One’s own 
muscles do not appear to be obviously unsteady when 
exertmg a voluntary effort it can easily be shown, 
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however, by a debcate electncal device that 40 to 50 
obvious vibrations per second occur in them, and that 
they are really reactmg discontmuously to a rapid 
stream of stimuli even the shortest voluntary con- 
traction of which the human muscles are capable is 
due to a volley of impulses shot at it, along the nerves, 
by the bram Each separate unit of effort, however, 
which goes to make up the complete contraction is ex- 
pensive — each requuTs energy just as each stroke with a 
pump requires energy It is obvious, therefore, why the 
ituunteHotM of contraction is expensive and fatigumg 

l^dgue. — ^Nearly all the recent and important 
advances m muscle physiology have resulted from a 
study of the phenomena of fatigue We all know that 
there is a limit to muscular exertion, a hmit which is 
set by what call fatigue If an able-bodied man 
take exercise at a very small rate, e g by walkmg, he 
remams comparatively untired for long periods if he 
takes exercise more violently he becomes tired more 
quickly if he exerts himself with the extreme effort 
of which he is capable, he is completely exhausted m 
less than a mmute There are many different kmds 
of fatigue, but the one we are discussing now, from the 
study of which so much light has been shed on the 
nature of muscles, is the extreme athletic fatigue which 
results rapidly from very violent effort B) it the 
finest athlete in the world may be overcome withm a 
imnute It is a simple and comparatively mtclligihlc 
thing We can reproduce it readily m isolated muscle, 
depnved of its circulation Let us subject an isolated 
fre^s muscle, every second or two, to an electric shock, 
and record its contraction we find that the response 
changes in a regular and progressive wav, the force 
exerted becoming less, the contraction being developed 
rather more slowly and contmumg much longer, 
relaxation bemg much drawn out Finally, the muscle 
becomes mexatable Now m the mtact animal, m 
man, we know that even extreme fatigue is rapidly 
recovered from, and this recovery is attributed to the 
circulation If the circulation be hmdered by a 
cramped position recovery is slower If the fatigued 
isolated muscle be left in a chamber free of oxygen, no 
sign of recovery occurs if, however, it be left m 
oxygen, m a few hours complete recovery will take 
place, and the muscle will now be capable of repeatmg 
Its previous effort 

The realisation, especially by Fletcher about twenty- 
five years ago, of the extreme importance of this 
observation led directly to the most stnkmg advances 
m our knowledge of the workmg of muscle Recovery 
from fatigue is possible only m the presence of oxygen, 
and it was natural to suppose that the oxygen was 
used to oxidise some waste product, the presence of 
which acted unfavourably on the muscle The next 


great step was due agam m part to Fletcher, this tune 
m co-operation with Hopkms Lactic acid was known 
to occur m muscle, and Fletcher and Hopkms found the 
lactic acid to be increased by exercise, and diminished 
or abolished b> recovery m the presence of oxygen 
Furthermore, there appeared to be a certam defimte 
maximum, beyond which the lactic acid content of 
the muscle could not be driven, even by the most 
vigorous stimulation clearlv this corresponded to the 
maximum effort a muscle could make What was the 
function of this lactic acid, was it mdeed to be the 
keystone of the bridge which physiologists were 
buildmg from phjsics and chemistry on one hand to 
muscular activity on the other ? 

Heat production — Muscles, m activity, give out 
heat Fxtemal mechamcal work is produced by the 
muscle with an efficiency of only about 35 per cent 
Hence for every 35 ft lb of energy turned mto external 
mechanical work at least 75 ft lb ore degraded mto 
heat mside the body In a mamtamed contraction, 
m which no actual work is done, all the energy used 
IS turned mto heat while m such movements as 
running, the cnergi is mdeed turned m p^u-t mto 
kmetic energy, whiih. However, is cluefly reabsorbed 
mto the body as heat, owmg to the jolts and jerks 
and rapid movement', of the limljs, just as the energy 
of a motor car on a bumpy road is absorbed largely 
as heat m the tjrcs In a smgle muscle twitch the 
nse of temperature is only al>out 0 003® C , and if one 
wishes to measure to i per cent — and for some purposes 
one must measure to o i per cent — it is necessary to 
read to the nearest o 00003* C This can, however, be 
done, and with the wonderful eleLtnL.il mcasunng 
instruments now available it has become comparatively 
easy It is worth doing, because the heat accompanies, 
and IS a measure of, the chemical processes occurring 
m muscular activity, and its production tan he followed 
contmuousl) , and so made to give uv the 1;me course 
of those chemical processes 
If the electncal record of the thermal response of 
the muscle to stimulation be carefull> analysed, it is 
found that the heat-production is by no means siitiple 
m Its tunc relations In the first place, if the muscle 
be m oxygen, there is an evolution of heat lastmg for 
many minutes after the contractiiHi is over and this 
evolution of heat is not small, but actually larger m 
total extent than the heat which occurs early m 
the contraction In the absence of oxygen this 
delayed heat almost disappears Clearly it is some- 
how connected with the recovery process Fletcher had 
noticed m an exhausted muscle which we all know 
m our own bodies, it is accompanied, as Flet^Mr 
and Hopkms had shown, by a disappearance of lactic 
acid The recovery heat - production occurs more 
B3 
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npidly at a higher pressure of oxygen Thu agrees 
with what we know of recovery from exertion, or 
exhaustion, m man breathing pure oxygen, instead 
of air, enormously mcreases its speed and complete- 
ness Moreover, the magmtude of the recovery heat- 
{xmluction told one what happened to the lactic aad 
m recovery One knew how much lactic aad was 
produced m a given contraction , one knew, therefore, 
how much lactic aod was removed m the complete 
recovery from that contraction if it were all oxidised 
the heat evolved could be calculated actually the 
amount observed u only about i/6th of the amount 
calculated hence the lactic acid removed m recovery, 
or at any rate its chief part, is not removed by oxidation, 
but m some other way 

Apart from thu delaved heat-production associated 
with recovery, one might have expected the rest of 
the heat to be given out rapidly, more or less ex- 



plosively, at the commencement of contraction Con- 
traction has been likened to the explosion of a cartridge 
the muscle suddenly gives out heat and develops force 
Thu force, however, represents a state of clastic 
potential energy m the muscle, and when the muscle 
relaxes thu potential energy duappean, and we should 
expect it to reappear as heat Actually the analysu 
of the heat-production in the smgle twitch shows that 
about 60 per cent of it u evolved m the mitial process 
of settmg up the contraction, 40 per cent of it m the 
final stage of relaxation If the contraction be pro- 
longed, there u m addition a prolonged evolution of 
heat, lastmg as long as the contraction, the rate of heat- 
production bemg proportional to the force maintamed 
There are, therefore, four phases m the heat-produc- 
tKm of muscle, correspxindmg (x) to the development, 
(a) to the mamtenance, and (3) to the disappearance of 
the response, and finally (4) to recoverv therefrom A 
simple physical picture of the system u given (Fig i) by 
an dectromagnet, pulhng on a piece of iron attad^ed to 
a spring a key a battery and a dynamo (dmren by a 


ounbustion engine of some land) to recharge the lattes 
Energy u consumed m setting up the puU of the 
electromagnet, energy is bemg consumed all the time 
in mamtaming the pull, energy— the potential energy 
of the magnetic field and the spnng— u hberated when 
the current u broken, and energy u used m rechargmg 
the battery 

Thu picture has recently been given a more concrete 
chemical form In oontraction the lactic aod comes 
from glycogen , m recovery the lactic aad u restored 
as the glycogen from which it came, apart from a small 
proportion — about ^th — which u oxidised to provide 
energy for the restoration settmg up of the 

contraction, therefore, lactic aod u hberated, m 
relaxation it u neutralised it somehow produces the 
mechanical response by the action of its aadic part 
upon the structural protem elements of the muscle 
I fibre Protem u a weak acid at the hydrogen ion 
concentration of the body, and the structural elements 
of the muscle are m effect highly ionised sodium (or 
potassium) salts of protem These structures therefore 
have a negative electric charge, all along theur length, 
each element of the structure repelling every other 
element The localised production of lactic acid 
causes the formation of sodium (or potassium) lactate, 
and of undusooated protem acid the protem structure 
u discharged electrically its elements cease to repel 
each other, and shortening occurs It u well known 
that if the surface charge of mercury, m contact with 
sulphuric aad, be changed by conduction from outside, 
there results a change of surface tension, and so a 
movement of the mercury This pnnaple is utilised 
in the capillary electrometer, and would seem to have 
been employed by Nature m the muscle The heat 
associated with contraction is due to the chemical 
formatioa of lactic aad from glycogen As soon, 
however, as the lactic acid is free it is neutralised 
by the alkahcs of the muscle, and relaxation sets 
m, the heat produced m relaxation being due to the 
chemical process of neutralisation To mamtam a 
contraction therefore requires a balance between the 
rate at which lactic aad is produced and the rate at 
which It IS neutralised Finally, m recovery, the 
neutralised lactic acid is slowly removed and restored, 
by the workmg of some unknown recovery mechanism, 
by which 5 parts of it are restored, and 1 part oxidised 
to supply the necessary energy 

ExerdM In Man^— Our knowledge of the nature of 
muscular work m man has been dmved largely fnxn 
a study of the amount of oxygen used, and the various 
characteristics and time-relatums of the oxygen supjfiy 
The subject of the experiment carries a large bag on 
his back (Fig 2 ) and by means of a mouthpiece con- 
tammg two valves, and a pipe and tap, he can Iweathe 
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jn freih «r from the outside atmosphere and expire 
It all automatically mto the A sample of the 
expired air can be collected for any desired mterval 
An analysis of it, a measurement of its volume and 
a knowledge of the composition of the inspured air 
aUow a determinaticm of the oxygen taken ui and the 



carbon dioxide produced From these the amount of 
energy used by the man dunng the penod m question 
can be calculated A pomt immediately brought out 
IS (as m the isolated muscle) that the oxygen must be 
regarded not os being used dunng the actual exercise 
Itself but m recovery, each element of the oxygen 
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consumption corresponding to recovery from a previous 
eUment of the exercise (Fig 3) 

Many kmds of exercise have been mvestigated, for 
example bicycling swixnmuig, climbuig, walking 
miming, ski mg, and skating, and even the labonous 
{Aocess of pusl^ a motor bicycle up a hill 1 The 


two mam types of muscular exercuse are (a) very 
violent exercise lasting for a short tune, and (k) 
prolonged exercise of a more moderate kuid 
Violent Kxerdse —Let us take first the case of very 
severe exercise for example that of a man running 
100 yards at top speed The first personal unpression 
whu^ one forms of such severe exennse is that 
immediately after it and often for a comparatively 
long time after it pantmg occurs The oxygen taken 
n IS used almost entirely in recovery In one expen 
ment a good runner ran 22s jards in 33 j seconds and 
in the succeeding quarter of an hour recovered from 
his effort and us^ an extra Sf litres of oxygen m so 
domg Such exeruse if it eotdd he continued in 
definitely would require about 33 litres of oxygen 
esery mmute but from other expenments the subject 
IS known to be incapable of taking in more than about 
4 litres per mmute Hence dunng the most violent 
effort of which he was capable he was using energy at 
about 5I times the rate that would have been possible 
had It I een necessary for him to depend upon a con 
temporary supply of oxygen 
The recoid is held by a man of 46 who by means 
of a rapid quarter of a mile nm followed by violent 
gymnastic exercise for 30 seconds succeeded m making 
himself so exhausted that 13^ litres of oxygen had to 
be used in recovery Th s amount of oxygen would 
have maintamed him quietly m bed for about an hour I 
It IS clear that the body ran get energy on credit 
which It has to repay after the exerase is over by 
taking m later an extra amount of oxygen It acts in 
the same manner as in accumulator which ran be run 
down at a s ery h gh rate for a short time and recliarged 
afterwards The discharge process is the formation of 
lactic acid from glycogen in recovery this is reversed 
the energy for the reversal bemg provided by com 
bustion The maximum lactic acid production m the 
muscle determmes the limits of cxercisa and the 
magnitude of the maximum oxygen debt 
Prolonged Exerdeo — I et us now discuss the case 
of exercise continued for a long time By the most 
extreme effort of the respiratory system a healthy 
min can take m about 4 litres of oxvgen every minute 
Consider then the cose of a man taking exercise for a 
long time say for an hour dunng which time he will 
take m and use anjrthing from 150 to 340 litres of 
oxygen An oxygen credit even of 13! litres is 
onlv a small fraction of the oxygen which he can 
actually take in dunng the hour of exercise Hence, 
he IS limited m such types of exercise not by the 
magmtude of the debt to whiih the body can submit, 
not that 18 to say by the lactic acid maximum of bu 
muscles but chiefly by the maximum rate at whidi he 
can take m oxygen The oxygen is brought to the 




83 


SuppUnunt to " Nature'' July 14, 1933 


lungs by the movements of respuution, thence diffuses 
through the lungs into the blood, which is pumped 
round the body to the active limbs and muscles The 
amount of ox>gen however, which can be earned by 
the blood IS comparatively small namely, only about 
'|th of Its total volume 

The efficiency of the mechanism b} which the oxygen 
IS earned round in the circulating blood depends \ery 
largely on the efficiencj and capacity of the heart 
For prolonged vigorous exercise a powerful and efficient 
heart is essenti il If however the lungs be too small 
the oxygen pressure m them will fall too rapidly when 
a gi\ en amount of oxygen is earned away by the blood, 
and the smaller the lungs the shorter wnll be the time 
(for a given blood flow) dunng which each drop of blood 
lingers in them in c ontact with the air The smaller 
the lungs, therefore the less opportumty will the blood 
have of collectmg its required oxygen the smaller the 
lungs and the less efficient their ventilation, the lower 
will be the pressure of oxygen m the arterial blood 

Vow the he lit is an extremely vigorous and hard 
working organ and it has the first call upon the oxygen 
which IS earned by the blood The coronary artery 
takes blood directly from the aorta, and carries it 
round the heart muscle itself If the lungs be small or 
their ventilation inadequate, or their walls too ira 
permeable the pressure of oxygen in the arten il blood 
Will begin to fall consequently the heart itself will 
get a lower pressure of oxygen— it will slow up or give 
a less effective beat the blood flow will be slowed and 
the oxygen pressure in the blood will rise again to 
another higher value 1 hus a b dance will be readied 
m which each unit in the double mccliamsm is workmg 
at Its limiting capacity, and one will find in athletes 
who are capible of lon^ continued effort that there is 
a combination of (a) a vigorous and efficient heart 
and (fi) capacious lungs capable of rapid and extensive 
ventilation 

A vigorous output of blood by the heart requires a 
vigorous return of blood to the heart On the venous 
side of the small capillaries which feed the muscles 
with oxygen, there is little pressure left to dnve the 
blood along to the heart In the veins, therefore, the 
flow of blood IS largely detenmned by the activity 
and movements of the body The veins are provided 
with valves, and the alternatmg movements of the 
limbs and muscles help to pump the blood along the 
veins If the body be rigid the artenes and capillanes 
are constramed and the blood flow is hindered, while the 
veins get none of the rhythmic changes of pressure 
which tend to pump the blood along them, and so they 
fad to supply the heart with blood Such exercise as 
holding oneself up with arms bent, m a gymnasium, on 
a pair of rings, is not in itself violent, and would not. 


if It cova be contmued, require an amount of oxygen 
comparable with runmng, even at so slow a pace as 
eight mdes an hour In such exercise, however, an 
extremely violent contraction in the very muscle that 
requires the energy almost entirely prevents the supply 
of blood to It, no oxygen is received, lactic acid rapidly 
accumulates, and exhaustion sets m 

Similarly, in suth types as rowing, m which part of 
the body is m a state of stress dunng a large part of the 
time and the rhythmic movements are relatively slow, 
the supply of oxygen is more difficult Consequently 
rowing appears to strain the heart moa often than 
other kinds of athletic effort I^Mki easy and vigorous 
Circulation no exercise seems to compare with running 
on the flat , here the movements are very rapid and 
the muscles are rigid during only a fraction of each 
cycle , consequently the blood can run through very 
easily, and it gets helped along m the veins by the 
jolts and jerks and slmkes which the body receives, 
and by the rapid rhythmic pressures which are applied 
to the veins by the movements of the limbs Thus 
from the point of view of taking as much exercise in 
a givefi time, with as httle strain on the heart as 
possible, running is probably superior in type to any 
kind of exercise 

The function of the heart in exercise is so unportant 
that a vivid appreciation is desirable of the extra 
ordinary tasks it sometimes undertakes A subject of 
II J stone weight suiceeded m taking in about 43 
litres of oxygen m a minute, while running round a 
track at about 9 miles per hour carrying a bag and 
breathing through salves and mouth piece Now the 
amount of oxygen which the blood can take in and give 
out, IS It circulates once through the body, is cer tainl y 
not more than about ith of its own volume Hence at 
least 7 times 4 a litres of blood per minute, t e about 
30 litres, wea circulating round his body during this 
experiment Ihc largest water tap in an ordinary 
house has an output which is poor when compared 
with that of a human heart It is little wonder that 
the heart goes wrong sometimes the wonder is that this 
happens relatively so seldom 

An Example from Atbletice — The way in which the 
capauty of the body for exerase depends upon the 
supply of oxygen, actual or potential, can be illustrated 
by an example from athletics A certain subject is 
capable of taking in about 43 litres of oxygen per 
mmute , let us assume that his maximum oxygen 
credit IS 13 3 litres, as found by Lupton in another 
subject Suppose that at the end of a race his oxygen 
supply, actual or potential, is completely exhaust 
Then clearly if he runs for a minute he has (4 3 + 13 3) ■■ 
17 4 hires to spend altogether if he runs for two 
minutes (3 x 4 3 + 13 a) « 31 6 litres altogether, or 10 8 
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litres per nunute li for five minutes, 34 a litres 
altogether, or 6 8 litres per minute The reason why he 
can run faster m a short race than in a long one is that 
his average rate of eiqpenditure of oxygen can be higher 
Now the following table gives the best performances, 
at various flat distances, of this subject, together with 
calculations therefrom, on the above assumptions 


Datum 

imn. 

Inula 

ImOe 

I aula 

.mitii 

Avenfi «i»ed 

j**' > 

Oiygn requm. 
meat par min 
at thia qwed 
(Ut) 

53m 

455 

igj 

I m 17 • 

186 

143 

a m 3* 

39a 

at 8 j 
»ofi 1 

4 01 45 • 

33 s 

70 

lom $01 

306 

37 3 


If, therefore, the maximum rate at which a fit man 
can run a given distance does depend only upon the 
amount of oxygen he can obtam (a) out of income 



through the lungs and cumulation, and (i) on credit, 
then, knowing the maximum mtake and the maximum 
credit, one can calculate the requirement at the diflecent 
speeds Running at 306 metres per minute, apparently 
about 5 5 litres of oxygen per mmute were requured , 
at high speeds much more , at the highest speeds enor- 
mously mpre (Fig 4) 

It IS instructive therefore to inquire, by direct 
experiment, whether the oxygen requirement of running 
really has the value we have calculated, whether it 
really rises so rapidly as the speed of running is in 
creased The oxygen can be measured as before It 
IS necessary to taJke into account not only the oxygen 
actually taken m, but also the increase in the oxygen 
debt during the period of running. The subject stands 
at rest and measures his resting oxygen consumption , 
he runs 100 yards at the required speed , dunng the 
run and m the foUowmg fifteen mmutes his oxygen 
mtake is measured , from this is subtracted the oxygen 


he would have used had he remamed at rest the whole 
time , the remamder is the oxygen consumption due 
to the exercise, dunng and in complete recovery from 
It The result is exactly as shown in the figure the 
measured oxygen requirement rises continuously as the 
speed IS increased, attauimg enormous values at the 
highest speeds Hence we may conclude that the 
maxunum tune for which an efiort of given seventy 
can be maintained is determined mamly by considers 
tions of the oxygen supply, actual or potentml, to the 
active muscles 

Economy of Movement — ^This leads us to the 
important practical question of what is called the 
“eflSciency" of movement Clearly if a given mo\e 
mcnt can be carried out more economically, te at the 
expense of less energy, then less oxygen will be required 
for It, and its maximum duration can be increased 
It seems probable that the difference between a good 
long distance runner and a bad one may often be due, 
not to the fact that the good runner has a more effective 
mechanism for supplying his muscles with oxygen, but 
rather to the fact that he carries out his movements 
With greater economy In any category of muscular 
effort the unpractised person will use inappropriate 
muscles and movements, or will use the appropriate 
muscles with an inappropriate force or rhythm Some 
people’s nervous systems are naturally athletic the 
pictures they form of muscular movement, m terms 
of the sensations which it gives them, are clear, vivid, 
and sharp they realise easily, from its subjective 
aspects, the most economical, the most effective, and 
the most convenient manner in which to employ and 
CO ordinate their vanous muscles, both m the power, 
the phase, and the rhythm of their several re- 
sponses Other people are clumsy, ineffective, and 
uneconomical 

If the timing of the valves of a motor, or the timing 
of the spark, be wrong, or if the valve clearance be not 
correct, the efficiency drops , so it is in an ammal 
if the muscles do not react with one another m the 
right phase, with exactly the requisite force, and in 
the appropriate rhythm, the movement becomes un 
economical This economy of effort can, m part, be 
taught but just as all the practice in the world will 
not turn some quite mteUigent people into mathe 
maticians, so all the practice m the world may never 
turn some qmte powerful and well-developed people 
into first-class athletes Traming and practice are 
essential, but they can only build on an aptitude 
already there If a subject use his muscles uneconomic- 
aUy, li— -so to speak— the tiimng and clearance of his 
valves be wrong, he will need an excessive supply of 
oxygen Consequently he will be an meffective athlete, 
or an meffective workman he is uneconomical Athletic 
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prowess depends not only upon a large oxygen supply, 
but upon a low oxygen requirement 
Mechanical Elliclancy — Fmally let us consider the 
mechanical eifiaency of muscular movement m its 
more technical sense, of work done divided by eneigy 
utilised m domg it The mechatucal efficiency of a 
steam engine may be from 5 per cent to 20 per cent 
of a gas engme it may be higher say up to 30 per cent 
In man the mechanical efficiency of muscular move 
ment may be as high as 25 per cent the remainmg 
75 per cent loss of energy is a sennus thmg to what 
IS It due ? It seemed from the purely physico chemical 
point of view that an effiuency of 100 per cent was 
conceivable the free energy of the oxidation of food 
stuffs IS very large We know however that the body 
has been organised so that it can go on fir a while 
without sufficient oxygen it is like an accumulator 
it ran lie discharged and then recharged it can run 
into debt for oxygen and pay off its debt afterwards 
If an animal like man were for ed t> live within 
Ills oxygen income and were able only ti make 
eff rts wlich wm p ssiblc <n his contemporary 
xy^tn supply he wiuld be a verv feeble creature 
only about Jth as energetic (for sh rt lived effort) as 
he actually is More aver oxidation m the body is 
a very slow thing it takes mmutes to complete and 
It would be a disadvantage to take three mmutes (over 
every mus ular movement Hence the mechanism of 
the muscle has littn evolved and differentiated on a 
different plan oxid ation is not the chemical reaction 
wl ich directly and immedi itely provides the mechanical 
energy of the muscle the actual process which produces 
the mechamcal energy appears to be some kmd of 
explosive transformation of a glucose diplrsphonc 
aster into lactic acid and the sul sequent physical or 
phvsico chemical reaction of this lactic acid with the 
protem structures of the muscle In recovery the 
lacti and is restored about Jtli of it to the precursor 
from which it came the remammg ith (or its equivalent 
ameunt of glyc gen) bemg oxidised to provide the 
energy for the reversal Mechanical energy is liberated 
onl in the first stage which appears ti have a very 
hicl efti icncy probablv abut 100 per cent In the 
re overy stage however i<;o units f 1 e at are liberated 
by oxidation for every 100 units m the mitial stage 
and tl IS retluces tl e efficiency of the whole cycle to 
abo It 100/250 1 e to about 40 per rent Apparently 
therefore a big reduction in efficiency is effected simply 
bv taking proper account of the recovery process and 
IS Juc to the need the anunal often cxpenences of 
lakin^ violent a xercisi so to speak on credit 
Tv an so however 40 per cent is far higher than 
the effinency actually found in man the remaining 


redttctionof effioeacyia due to tsro other factors (a) to 
the rapidity of the usual type of muscular movement, 
and to consequent frictional loss inside the muscle, 
and (ft) to the physiological effort associated with 
matnttumHg a omtraction 

With regard to (a) musde is made up of a viscous 
material not unlike tgg white or treacle with a fine 
network of membranes, fibres and tubes throughout 
it the jomts the tendons, the connective tissue the 
blood vessels and the blood withm them are similarly 
of a viscous nature Now when a viscous fluid is 
forced to flow mechanical energy is wasted and turned 
mtoheat the faster it is maonn flow the more energy 
IS degraded But when a muscle changes its form and 
produces a movement m a limb the tissues have all to 
fall mto a new form viscous fluid has to flow mto a 
new disposition energy is degraded mto heat and m 
the more rapid movement we should expect more 
energy to be wasted Experiment amply confirms this 
expectation the frictional loss is greater the greater 
he the speed of movement This explams whv it is so 
laborious to pedal a bicvcle on too low a gear and why 
very rapid running requires such an enormous amount 
of aiergy In both cases the external resistance may 
be small or negligible The mtenul resistance however 
IS large and mere ises directly as the speed of movement 
until finally i limit is reached at which no further 
mcrease in speed is possible evi ry muscle fibre is then 
workmg to its physi ilogical limit of speed and power, 
merely m overcommg its own mtemal resistance 

With regard to (b) just as it is meffiaent and tinng 
to move our limbs too rapidly or on too low a gear so 
also It IS meffiaent and tinng to move them too slowly, 
or on too high a gear Fhis simple observation gives 
us the clue to the third and final reason why the 
effiaency of muscular contraction is relativ ely so low 
a contraction which continues too long requires energy 
to maintain it as well as energy to set it up and from 
the pomt of view of domg external work the maintenance 
of contraction is meffectivc Expenments were made 
m which the heat produced by a muscle was determined 
os a function of the duration of the stimulus excitmg 
Its contraction After an initial outburst of energy 
associated with settmg up the contraction the heat 
prtduction mertases uniformly as the duration of the 
stimulus IS increased Hence we see whv slow and 
prolonged movements are inefficient a large and 
unnecessary part of the energy is used m mamtainmg 
the contraction This is the phenomenon we all know 
m our own bodies to attempt to lift a thmg which is 
too he ivj for us 1 1 move is more tinng than actually 
to lift a thmg we can move even though no work at all 
— in the meclianical sense — be done in the former case 
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Labour and the Universities 

'’T^HEXsubject of Labour and the Universities 

X was included in the agenda of the annual 
conference of the Universities of Great Britain and 
Ireland held in London on May 13 Mr Arthur 
Greenwood M P , who opened the discussion, said 
that the Trade Union Co operative and other woriong* 
class moyements needed m an increasing measure 
tramed men with the broad outlook and the other 
quahties which a umversity education could give, 
but he did not beheve they were getting a fair share 
of the existing resources This defines one part of 
the problem of Labour m relation to the umvenaties 
in the simplest and clearest language Admittedly 
the problem is not yet solved but as Prof Elton 
of the Umversity of Liverpool said there is a d» 
position on the part of the umversities to do all that 
can be done to find the solution He mvited Mr 
Greenwood and his friends to tell the umversiUes 
plainly what they wanted coupling the invitation 
with a hmt that the Labour Party must not expect 
the teaching of such subjects as economics and history 
to be adapted to the pohtical tenets of their party 

Some sections of Labour Prof Elton said, bus 
pected that university economics might be capitalistic 
economics and that history might be some form of 
Imperial history —a suspicion which he believed to 
be unfounded 

One other wammg might have been added The 
educated man is not created per solium he is the 
product of years of toil sacrifice dedication It may 
be true, as Mr Greenwood said that knowledge and 
an enthusiasm for knowledge would give the working 
classes something which no trade depression could 
take away But how much study would this require ? 
With the rapid advance of knowledge in all subjects, 
the problem of education becomes more and more 
complex for everybody but especially for those who, 
under our present social system, are obliged to 
devote most of their tune to forms of labour which 
are remunerative only m a physical sense Prof 
Burnet, in his recent Romanes lecture, warned us that 
specialism, pushed to its logical conclusion, would 
land us m a society where no one knew anythmg 
that any one else knew There is real danger that 
working men may look with mdifiference on the 
Mount Everest of saence It is fair to say however, 
that the higher education of the working classes, as 
directed and uupired by ipe Workers Educatumal 
Association, has shown a disposition to encourage the 
thorough and humane study of a relatively in>al l 
field m a spirit which gives to the student not only 


86 


NATURE 


[July ai, 1913 


knowledge of facts but wisdom to understand and 
mterpret 

' Knowledge is proud that be has learned so much , 
Wisdom IS humble that he knows no more ” 

If, as we hope, there is no confusion of ideals m 
regard to the higher education of the working classes, 
questions of method and machinery should not 
present msuperable difficulties The needs of the 
adolescent are, in many respects, distinct from those 
of the adult Representatives of the Labour Party 
have often contended that there is at present m the 
youth of the working classes a great "stream of 
talent” which is allowed to run to waste This 
contention has never been fully proved , but if it is 
true, the blame must rest with the Board of Education 
and the local education authorities for neglecting 
their statutory duties As to the adult, the tutonid 
class and summer course are methods which have 
stood the test and yielded good results The Master 
of Balhol, m a paper read at the conference, said that 
the summer school required to be better organised 
and more developed Sixteen years’ experience had 
shown what potentialities were m that direction 
Another possibihty was the oigamsation of one year 
courses of intensive study m univenities for selected 
extramural students so that adult education might 
breed its own teachers Finally, he suggested, there 
was a need to develop the system of resident tutors 
in districts— decentr^sed university work " 

So much on the question of what the umversities 
can do for Labour There rem-uns the converse 
question — what the Labour Party can do for the 
universities ? — a question which has assumed greater 
importance smce the Labour Party became His 
Majesty's Opposition It is gratifving that the Labour 
Party, alone of the great pohtical parties, has made 
the question of umversity education the subject of 
formal investigation and study Their memorandum 
of evidence submitted to the Royal tommission on 
Oxford and Cambndge Universities, and recently 
published in the Appendices to the Report, gives 
proof of an earnest desire to make our ancient um 
versities more efficient in a national sense The 
memorandum is unsigned, and it is therefore difficult 
to determme its fina] authority It speaks througliout, 
somewhat oracularly at times, in the name of the 
Party Occasionally, however, the views expressed 
appear to have a personal character For example, 
can It be supposed that the average member of the 
Labour Party, whether a homy handed son of toil 
or one of the so called " mtellectuaU,” feels with any 
intensity of conviction that "the old Pass courae 
both at Oxford and Cambndge should be abolished ” ? 

NO 2803, VOL 112] 


There is much to be said for the view that specialua> 
tion has been earned too far m umversity education 
and that, for teachers particularly, a brooder course 
of study than u at present offei^ by the Honours 
schools 18 to be preferred In the Umted States, 
the &8t degree is granted on a general course of training, 
speoalisationbeuig postponed to a later age Proposals 
to mtroduce “ honours ’ degrees on the Enghsh pattern 
have been vigorously resisted m Amenca on the ground 
that it IS undemocratic to label some citisens as 
mtellectually supenor to others Should not these 
questions of cumcula be settled by educational ex* 
perts rather than by work a dlJlfMliticians ? 

The control of the umversities which receive finanaal 
aid from the Sute is on a different footing The 
memorandum states that "the Labour Party does 
not wish to deprive the universities of their mdepend- 
ence, on the contrary, it would encourage their 
imtiative withm the national educational system ” , 
but It goes on to assert that "something of the nature 
of continuous administrative control by the State 
must be undertaken Thus are our universities to 
be placed on the shppery slope which leads to mtel- 
lectual regimentation Questions of new developments 
in hterary and scientific research in universities will 
have to to submitted to Government officiab as are, 
under present arrangements, questions of supphes lor 
elementary schools 

Mo doubt co operation and co ordination could be 
earned further m umversity education and the Govern- 
ment might stunulate the self activity of the umversities 
m these matters But the doctnne of contmuous 
administrative control is fraught with danger Mr 
Wood, the president of the Board of Education, 
speakmg at the conference adrmtted this " In my 
judgment,” he said, " if the umversities are to fulfil 
their functions and duties, it is vital that they 
should retam the fullest measure of hberty possible 
There is at present no disposition to challenge that 
pnnciple So long as the umversities can justify the 
work that they are doing, so long, I think. Parliament 
will be prepared to trust the umversities to do it ” 

Psycho-analysts 

(i) Conditions ^ Nervous Anxiety and their Treatment 
By W Stekel Authorised translation by Rosalie 
Gabler Pp xii+435 (London Kegan Paul and 
Co , Ltd , New York Dodd, Mead and Co , 1933 ) 
ass net 

(a) Some Appbcaiions of Psycho Analysis By Dr 
Oskar Ffister Authorised English version Pp 
353 (London G Allen and Unwin, Ltd , 1933 ) 
i6r net 
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(3) PsydtAogtcti Types or ike Psyckeiogy of Ittitndm 
turn By Dr C 6 Jung Tnuulated by H Godwin 
Baynes (international Library of Psychology, 
I^osophy, and Scientific Method ) Pp xxu+654 
(London Kq;an Paul and Co , Ltd , New York 
Harcourt, Brace and Co Inc , 1933 ) 355 net 

(4) Psychol^ and PoUttes, and other Essays By 
Dr W H R Rivers (International Library of 
Psychology, Philosophy, and Scientific Method) 
Pp vu + x8i (London Kegan Paul and Co, 
Ltd , New York Harcourt, Brace and Co Inc, 
1933) i3i 6d net 

(5) Conflut and Dream By Dr W H R Rivers 
(International Library of Psychology, Philosophy, 
and Scientific Method) Pp xi + 195 (London 
Kegan Paul and Co , Ltd , New York Harcourt, 
Brace and Co Inc , 1933 ) i3r 6d net 

(6) Problem tn Dynamte Psychology a Critique of 
Psychoanalysts and Suggested Formulations By 
Dr John T MacCurdy Pp xv+383 (Cam 
bridge At the Umvcnity Press , New York The 
Macmillan Co , 1933 ) i3r 6d net 

(i) ''X^HE physician who makes acquaintance with 
X psycho analysis m this, the first of Dr 
Stekel 3 climi^ works to be translated, will assuredly 
experience some kmd of emotional reaction The 
author takes for granted that therapeutic aims should 
not be hmdered by reticence or taboo, but although 
medical men have accepted that prmciple m regard to 
the anatomy and physiology of sex, yet its application 
to the psychological factors is, in the form presented by 
Dr Stekel, so thoroughgomg as to arouse certain 
opposition The reader may capitulate in face of the 
mass of climcal evidence, or find in the frequent and 
facile dogmatism of the author a reason for rejeaing 
whatever appears strange or new The statement, for 
example, that the sex impulse may be directly 
identified with the mstinct of self preservation ' 
(page 3) is presented with no evidence or explanation, 
and we are left to guess whether it is a tenet of psycho 
analytical orthodoxy or one of Dr Stekel’s own bnght 
thoughts 

The many blemishes of this nature are unfortunate, 
for the book fills a gap m medical hterature by its 
detailed accounts of the bodily symptoms of the 
anxiety states, symptoms which are conmionly treated 
from the physicd point of view with a total neglect of 
the underlying mental condition Heart and stomach 
neuroses, asthmatic attacks, even the anxiety attack 
Itself, rarely meet correct recogmtion, and Dr Stekel 
gives climcal examples of all these with the mental 
factors fully analysed, a host of other disorders— 
phobias, professional neuroses, stammering, and the 
NO 2803, VOL 112} 


like— are adequately illustrated The psychical treat* 
ment of epilepsy is approached with commendaUe 
caution, but the enthusiasm and confidence with which 
the author handles the therapeuUcs of melancholia are 
not shared by his analytical colleagues 

The book is a blend of useful mformation with rash 
dogma The translation shows many hteral errors and 
should have been revised by some one acquamted with 
medical terminology 

(a) Dr Pfister combines the functions of pastor, 
pedagogue, and psycho analyst, and his writings are 
regarded by psycho analysts “is senous contributions to 
their subject In his openmg essay he tilts at orthodox 
psychology, which certamly has failed to render to 
medicine or education the service that psycho analysis 
offers, but m Great Bntam at least the “ psychology 
of the schools ” no longer refuses to admit, however 
grudgmgly, the importance of Freudian fundamentals 
Pfister quotes from Stem the advice to differentiate 
between the actually perceived external fact and the 
interpretation attached to it Psycho analysts some 
times offend against this self evident maxim m one 
durection, and their cntics, on the other hand, often 
insist upon treating obnervations as if they were inter 
pretative artefacts , it is notable that Pfister makes 
clear m his analyses what are the patient s associations 
— ^the perceived facts — and what are the interpretations 

Pfister s analysis of an artist and his art serves the 
double purpose of illustrating techmque and studymg 
the psychological processes of artistic inspiration, 
which IS the manifestation of repressed desires and 
comes into Ime with neurotic symptoms and dreams, 
except that an mgenious whole is crcatwl The latent 
significance of a picture is for the artist, the manifest is 
for others, but may not the success of an artistic pro 
duction depend upon an unconscious appreciation, on 
the part of beholders, of the latent significance ? In 
the chapter on " Psycho analysis and PJulosophy " 
Pfister acclauns Freud as the first great positivist 
among psychologists, but makes a plea for metaphysics 
as a stage towards the highest plane of knowledge Of 
more immediate mterest is the relation of analysis to 
ethics, for, as the author points out, the most powerful 
argument of Freud s opponents is that his procedure 
IS immoral Ethics, he says, is an empirical saence 
standing in need of purel> objective and sober criticism 
(p 399), and ' all ethics which asenbe to expenence an 
influence upon its standards (and another kmd of 
ethics IS scarcely conceivable nowadays) may derive 
the most unportant doctrmes from these discoveries ” 
(P 19s) 

Educationally, psycho analysis aids more m the 
removal of mlubitions than m the prescription of 
methods, and the chapter on “ Child Life " u the ttiott 
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useful m the book , it gives accounts of actual cases | theory of the psychic processes is m its turn a psychie 


which show that the analytic, method of approach is 
the most hopeful one for the understanding and treat- 
ment of the ‘ neurotic ” child 
There is a want of correlation between the different 
essays, and it is doubtful whether a reader new to the 
subject would find it made sufficiently clear yet the 
book IS useful to place m the hands of people who see 
only evil m psycho-analysis 

(3) It IS not realised that Freud and Jung, starting 
with a general agreement upon observed material, have 
so far diverged that Dr MacCurdy expresses the usual 
Freudian view when he writes “ No attempt has been 
made to consider the theories of Jung bemuse, quite 
frankly, I cannot understand them ” (p xiu of ‘ Pro- 
blems in Dynamic Psychology ”) Yet, although Jung 
admits that his earlier book (“ Psy^ology of the 
Unconsaous ”) so aggravated the difficulty that “ many 
otherwise able minds became utterly confounded'* 
(p 626), this book concerns practical psychology in a 
sphere where Freud offers Uttle help Psychological 
types have always been recognised William James 
d^ed the tough minded and the tender minded, or 
the rationalist and the empiricist, and found the 
history of philosophy to be mainly that of a dash of 
temperament Fumeaux Jordan (whose work with 
Herbert Page on " Railway Spine ’* is a neglected but 
important chapter in psychological mediane) is credited 
by Jung as beuig the fitit to give a relatively appro 
pnate characterisation of emotional types Jung him 
self has already developed the ideas of mtroversion and 
extiaversion as character types, and m actual life the 
want of rapport between these types is a matter of 
daily observation lie notes “ the normal bias of the 
extraverted attitude agamst the nature of the intro 
vert " (p 473) A recent novel attamed success with 
Its picture of the dis harmony between the mtroverted 
Hark Sabre and his extraverted wife, and whoever 
ventured to criticise the hero mevitably revealed, by 
the nature of his criticism, the nature of his own type 
Jung now carries his analyses of types to a finer 
degree of differentiation, according as they are mariced 
by excess of feeling, thinkmg, sensation, or mtuition 
His descnption is often practical and understandable , 
the extraverted intuitive type, for example, to which 
commonly belong merchants, contractors, specula- 
tors, agents, politicians, etc, is to be recognised in 
actual hfe, and, though he makes no mention of the 
application, a knowledge of the different types m 
children should be a useful part of the pedagogic art 
But his discussion of the type problem contains a good 
deal of what will appear to many readers as mysticism 
Hu conclusion u that each type views psychic pro 
cesses m a manner peculiar to that type , that every 
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process , hence every individual supposes that there is 
only one mterpretation of the psychic process, namely 
that which agrees with hu type “The sci«iti& 
theonst is confronted with the disagreeable dilemma of 
either allowing mutually contradictory theories of the 
same process to exut side by side, or of making an 
attempt that u doomed from the onset to found a sect 
which claims for itself the only correct method and the 
only true theory ’’ (p 637) Whether one tests content 
with thu conclusion is a matter of one’s own psycho- 
logical type 

(4) Dr Riven’s mode of tho 9 |ll[nras so remote from 
the rationahsations of pohtics that it was not easy to 
imagme him m the pohtical world, hu candidature 
was only possible m the comparative calm of a um- 
versity constituency, and these essays, as Prof EUiot 
Smith says m hu prefatory note, were a most remark- 
able form of appeal to parliamentary electors It 
seems likely that as electoral propaganda they would 
have met with only moderate success , a senous study 
of " red tape ’’ as ‘ an attitude which must be under- 
stood if we are to correct the evils now associated with 
government control, ’ for example, lacks the emotional 
appeal of vituperation, and even m an educated con- 
stituency the belief in the intellectual power of pohtical 
ideas u so strong that few voters would be attracted 
by the view that “no great movement u likely to 
succeed except under the leadership of one who u aUe 
to mspire a degree of confidence comparable with that 
which actuates the instinctive attitude of the anunal 
herd towards its leader ’’ In fact. Dr Rivers’s demon- 
stration of the strength of the mstmetive and unwitting 
motives in pohtical and social hfe mdicates the tactical 
weakness of hu own unemotional and logical present- 
ations Nevertheless, those who turn away from the 
catch-words and pseudo-mtellectualum of pohtics will 
find pleasure m these essays while regretting that the 
voice was that of one crying in the wilderness Dr 
C S Myers writes an appreciation of the work of the 
late Dr Rivers, which expresses the feelings of all who 
knew hun 

(5) In the opemng lines of hu preface Prof Elbot 
Smith tells us that “ The aun of thu book u to give a 
sane mterpretation of the significance of dreams ’* 
and the imphed cnticism of other mterpretations does 
not prepare us for the absence of emotion or prqudioe 
that marks thu posthumous work of Dr Rivers. 
Aoceptmg the truth of the main hnes of the Freudian 
position. Dr Rivers exammed hu own dreams by 
enoouiaging a half-sleepmg state m which the thoughts 
came which furmshed the explanation of the dream. 
Working also with the dreams of patients, he tenta- 
tively propounded certam views as alternatives to 
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thofC of Instead of a wish fulfilment he 

regarded the aim of the dream as an attempt at the 
solution of a problem generdMy associated with a 
current difliculty while he ascribes the form of the 
dream to a r^[ression to modes of acuvity character 
istic of early life instead of to the influence of early 
desires These difierences are not of vital import in 
fact on page 98 reference is made to dreams and their 
analyses recorded by Freud himself in which Dr 
Rivers found a stnking similarity with respect to the 
recency of the conflicts they reveal and he suggested 
that the dreams of a patient under analysis may be 
influenced by the attention of the dreamer being led 
back to the experience of early hfe 

Dr Rivers doubted the saentific value of free associ 
ation as a means of leading back to the source of the 
dream though there may be clinical value in the 
material thus obtained Pfister in the hook reviewed 
above admits this doubt when he writes (p ^8) We 
do not by any means beheve that every association 
shows the paths by which the^^pige under investigation 
was produced Freud s conception of the censor 
IS rejected in favour of the supposition that 'u sleep 
becomes deeper the dream takes on a more infantile 
mode of mental activity and hence is more disguised 
and more readily forgotten In regard to tl e umver 
sality of symbolism Ur Rivers was m more serious 
discord with psycho analysts By universality he 
did not mean the invariability of the symbolic meanings 
for the existence of such invonab litv is not clauned 
It claimed however that certain syml ol sms arc 
innate and urn versa! to all mankmd and this clum 
Dr R \ ers denied on ethnological grounds 

Ths book with that of Dr MacCurdy should be 
welcomed by psycho analysts The vigour of the 
heresy hunt is now abating but more than from the 
intimidatory effect of the hunt psycho analysis has 
suffered from the absence of suentific criticism The 
death of Dr Rivers has meant the loss of one of its few 
understandmg critics 

(6) Dr MacCurdy assumes that his readers know and 
accept the observations of psycho analysts which he 
confirms from his studies of the psychoses but when 
he examines Freuds theoretical prmaples he finds 
them to his surprise not internally consistent He 
meets difficulty in Freud s conception of the ego and 
its relation to the libido and finds untenable the idea of 
the object libido being transformed into ego hbido 
while he rejects as arbitrary and unconfirmed Freud s 
pathology of dementia precox as a withdrawal of the 
hbido from the outer world with a transformation mto 
ego libido He is content to regard the disease as 
marked by a central theme often of a crude (Edipus 
order, and the problem is how such a theme con gam 
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this ascendancy Enghsh psychiatrists will perhaps 
be surprised at the entire n^lect of the pathological 
findings m this disorder but the physiological and 
psycholi^cal pomts of view seem to be mutually 
exclusive 

It IS characteristic of Dr MacCurdy s position that 
be cntiases Freud s theories from a point of view that 
demands attention from 1 reudian orthodoxy which has 
been compelled to ignore the cnticism of those who 
without mvestigation dismiss the findings of analysis as 
at»urd and void of psychic reality In the case of the 
war neuroses to quote a simple example the use of an 
easy technique demonstrated the existence of buned 
memories that expressed themselves in the birarre 
symptoms of shell she ck but discussion was unpos 
sible With objectors who refused to acquire the techmque 
necessary to confirm or confute the observations 
Similarly the significance of the burth phantasy — a 
comm n place finding of analysis — has not hitherto 
I oen subjected to useful cnticism But Dr MacCurdy 
rejects as a wild speculation the idea that unpleasant 
feelings at birth hat e become the prototype of anxiety 
and tre rope ited m states of anxiety (it is curious that 
the same hypothesis was propounded by Erasmus 
Darwin in Zoonomia ) he agrees that mythology, 
delusions and dreams are replete with examples of 
1 irth exper ence but points out that the unconscious 
ideas of pamful birth may originate in later life and 
hate psychic reality without being memories at all 
lie agrees too that each inalyst finds what he is 
looking for but declares this a matter not of suggestion 
but of selection and believes that even with this partial 
selection cure results as soon as sufficient unconscious 
energy is deflected from symptoms to constructive 
activities A chapter is given to an apprec ative but 
critical examination of the tlieones of Dr Rivers 
This important book is constructive os well as cntical, 
and ends with a consideration of the co operation and 
conflict of instincts and the statements — m which 
psycho analysis takes the offensive — that Ego and 

sex insunctfi when in the ascendant lead to 
destruction or ineffectiveness of the individual but 
The world of men suffers and has suffered more from 
insensate devotion to the herd than from all crime 
insamty ornenousness Miuais Coipin 

Chmese Potters and Porcelain 

The Warts of the Mtng Dynasty By R L Hobson 
Pp xvi+240 + 59 plates (London Benn Bros, 
Ltd 1923) 841 net 

T his admirable account of the arts and crafts of 
the Qunese potters and porcelam makers during 
those spacious davs of its history when the Celestial 
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Emperon held sway over the larger part of eastern 
and central Asia is worthy of its great subject , and 
one could not award it higher praise The position of 
Chinese porcelam is so commanding m the history of 
mans art and craftsmanship, and its example and 
influence have proved so dominant m Europe, as well 
as in the Far Fast, that so comprehensive and reasoned 
a survey of its development will prove of signal mterest 
to all lovers of fine and noble porcelains , whether their 
predominant mterest is centred m the wares of Asia 
or m those, of later date, that have been made in 
Europe Only an untiring student and scholar, who has 
charge of a famous collection such as that m the Bntish 
Museum, and who has worked, there and elsewhere, at 
the subject m all its aspects, could have produced a 
volume of such sterling worth All available sources of 
mformation have been utilised— the accounts of early 
European travellers are drawn upon equally with the 
latest records of exploration and research — so that 
we are here presented with as trustworthy an exposition 
of the subject as we are likely to obtam, and one which 
might well serve as a model for later workers m 
similar fields 

It IS refreshing and gratifymg to find such an authority 
as Mr Hobson dealing so outspokenly with some of 
the common misconceptions cherished by many 
dealers and collectors * Misconceptions about Mmg 
are so manv, and the word has been so frequently 
abused that it will be well to devote a bttle destructive 
cnticism to the thmgs which are not Mmg but too 
often masquerade as such Mmg is not a home 
for stray pots, m which every mongrel piece, which 
has no fixed attribution, can find a refuge Not 
long ago all glazed pottery figures were called Mmg 
as a matter of course No self respcctmg merchant 
would have thought of stockmg anythmg later m that 
bne of goods, etc ” These are but two examples 
of many that might be uted where Mr Hobson, as 
befits his position, has performed a real service to 
students and collectors alike , but many such illunun- 
atmg dteta occur throughout the work, and it is encour- 
aging to find valuable advice and information conveyed 
m such an authontative and unhesitating a fashion 

Two special chapters are devoted to a consideration 
of Mmg technical methods, and they have been com- 
piledmsuch a way as to provide a sound and trustworthy 
foundation on which the collector may base his own 
knowledge In addition to a dear and sucemet account 
of the raw materials used m the body and glazes 
and the regions whence they were obtamed, there is 
a descnption of how the more important varieties of 
porcelam were fashioned, finished, pamted, and fired 
The subdivision of labour “ which effectuaUy obliterated 
the mdividuality of the decorators ” u exjfiamed, as 
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well as the fact that the pamted designr arete mokdy 
based on well-known pamtmgs and on such ataadatd 
patterns as those used m silk-brocades These had 
beoi filtered through the hands of the Palace artists, 
whose designs were sent to Ching-tfi Ch(n to be copied 
on the ware by the porcelam decorators 

As an example of concise statement it would be 
difficult to surpass Mr Hobson s account of the method 
by which gold was apjdied to the Mmg porcelains 
" Gilding was used from the earliest reigns of the Mmg 
It was the last operatum m the manufiu:ture and always 
required a separate firing at a lowtmperature Thps 
one of the red bowls described fired first m the 
full heat to take the body and glaze and develop the 
underglaze blue inside the bowl, then it would have 
the outside covered with red enamel which had to be 
fixed m the muffle stove , and finally the gilt floral 
pattern would be pamted over this and fixed by 
another visit to the muffle In several cases the gildmg 
on these red bowls is applied m the form of gold leaf, 
while m others it was evidently pamted on with a 
brush 

Space will not permit me to dwell further on the 
ments of the work, but attention must be directed to 
the excellence of the numerous lUustrations and the 
selective skill with which objects have been chosen 
to cover, adequately, such an extensive field The 
poloured plates are of remarkable excellence, the 
subtlety of the Chia Cbmg bowl decorated with enamel 
colours (plate 7) being as perfectly suggested as is 
the precision of the design of an earher type, m a 
more conventional style, which appears as the frontis- 
piece The half tone plates are equally successful, and 
as the objects chosen are often of extreme beauty, they 
undoubtmlly add to the value and distmction of the 
book WiixiAX BuxToir 


Maps and Survey 

Maps and Sumy By Arthur R Hmks Second 
edition Pp XVI -(■358-^86 plates (Cambridge 
At the Umversity Press, 1933 ) 135 6 d net 

T his new and enlarged edition of Mr Htaks's 
book 18 heartily to be welcomed, for it forms an 
admirable introduction to the whole subject of map- 
making, both m the fidd and in the office Indeed, m 
some respects, it is more than an mtroduction, for such 
chapters as " Majjs and Survey m War' and “New 
Methods of Survey" can be read with advantage 
even by those expenenced m the construction of maps. 
An excellent feature of the book is its wide outlook , 
thus examples are given of methods of work and of 
mstruments used, m the United States, m France, m 
India, and m the Bntish Protectorates and Cokiowi, 
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M nw M thlMe employed by the Ordnance Survey and 
u Biititli nubtaiy practice at home 

In ha preface to the seopnd edition the author 
etates that it should be considered as transitional from 
the pre-War subject which he taught in the geography 
school at Cambridge “ to the considerably developed 
and altered maps and survey ” which have come withm 
bis eiqienence at the Royal Geographical Society It 
IB a fact that not only has the subject altered con 
siderably in recent years under normal conditions^ but 
also the War has brought forcibly to the attention of 
surveyors the great value, m suitable circumstances, 
of air photo surveying and of photographic methods 
generally, while m peace-tune exploration the use 
of wireless tune signals for the determination of longi 
tude has removed the travellers greatest technical 
difficulty 

An mterestmg addition u entitled * A further 
Chapter on Maps " , it deals with some of the many 
problems wbch are now before the cartographer, such 
as flymg maps, the mtemational air map, the spellmg 
of place names, and st^es of lettering As an example 
of the difficulty of meeting the airman’s requirements 
It IS pomted out that, on the mtemabonal air map, 
the sign for Brest must indicate aerodrome, sea plane 
station, wireless, radio goniometer, wudess telephone, 
meteorological statum, aerial light and aenal ground 
sign a sinking example of the difficulty of selecting 
conventional signs While dealmg with the subject 
of conventional signs it may be mentioned that the 
Ministry of Transport and the Ordnance Survey are 
now publishing a new set of half mch maps of Great 
Bntam, givmg the new road classification and the road 
numberi approved by that Ministry The issue of 
this senes of maps has taken place smce the book under 
review was published The chapter ends with an 
analysis of more than thirty new types of maps, 
mosUy published smce the tet edition of this book 
waspnnted 

The account of miqis and survey m war is excellent, 
and IS chiefly based on the expenence of the British 
Army on the Western Fnmt Some of our cartographic 
difficulties Irere caused by usuig a gnd marked m 
squares of a thousand yards’ side prmted over maps, 
with dimensions denved frohi the Belgian Survey, which 
were a deflmte number of kilometres m length and 
depth Then as regards the projection, both ftench 
and Belgian peace time maps were {dotted on Boime’s 
projection, which gives equivalence of areas but is 
not well suited for mihtary use Both English and 
French survey staffs came to the conclusion that it was 
desirable to adopt a form of orthomorjihic projectum, 
and the French m 1917 mtroduced a close approxima 
tion to Lambwt’s owncal orthomorphic projection 
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Arrangements had been made for the Britisb to follow 
suit, when the War came to an end Of course the 
quahty of orthomorphism only stnctly holds locally, but 
for some miles it u sensibly exact These questions of 
the gnd and projection have their importance, but it 
would be wrong to overestimate it Generally speak- 
u^, the Bntish maps on the Western Front were 
excellent, and comjiared most favourably with tlmse 
of the enemy , and it was undoubtedly nght to start 
with the Belgian projection and size of sheet — ^in no 
other way could the maps have been produced m tune 
to be of use in the early days of trench warfare 
The book ends with an account of photo stereosco{HC 
survey, mcludmg a descnption of the stereo autogra{>b 
of von Orel— of the Mihfary Geograjihical Institute 
of Vienna— another instance of the debt which the 
arts of surveying and cartography owe to the armies 
This stereoscopic method has a future before it, but 
at present the price of a von Orel machme is high, 
and It IS to be hoped that some less costly and less 
elaborate piece of apparatus may be devised which 
will be equally efficient As the author remarks, how- 
ever, the method is not easily applied to flat country 
without commanding {lomts of view, and is not suitable 
for very small scales 

It will be seen that Mr Hinks’s book is m effect an 
excellent account of the present state of surveymg and 
cartography, and all interested m these subjects will 
find the book well worth perusal and study 

CFG 

The Drapers’ ComjMUiy and 
Statistical Research 

Department of Apphed Stattstus, Vmoersity oj London, 
University College Drapers’ Company Research 
Memoirs Studies in National Detenorafton IV 
On the Relationship of Health to the Pfyehtcal and 
Physical Characters tn School Chtldren By Prof Karl 
Pearson Pp 77 (London Cambridge Umversity 
Press, 1923 ) 15s 

I N this most recent of the Drapers’ Comiiany Research 
Memoirs Prof Kail Pearson discusses the relation- 
ship of health to the jisychical and physical characters 
of school children, on the basis of information supplied 
by selected schoolmasters and schoolmistresses some 
years ago, m respect of more than sooo boys and 2000 
girls in schools for the {irofessional classes The mforma- 
tion rejuesents, as it were, the collective considered and 
record^ judgment of the mastm and mistresses who 
contributed, and previous exanhnations of the data have 
afforded evidence of trustworthiness Prof Pearson 
finds that the statistics show httle relationship between 
health and the characters cmisidered the healthy 
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child 1$ rather more mteUigent, vivacious, and sdf- 
assertive and considerably more athletic than the 
less healthy, but the phvsical characters (head measure- 
mentii, hair, eye colour, etc ) show no relation on which 
Stress could be laid In the course of the work the 
author sums up in general terms what the statistics 
show to be the athletic and the popular child The 
latter is intelligent, conscientious, athletic, hcalthv and 
good naturcd or quick-tempered rather than sullen 
self assertive children are a little less popular than the 
shy Red haired boys and wavy haired girls enjoy 
a large share of popularity but in other respects appear 
ance seems ummportant The athletic child may be 
summed up as a “ healthy, reasonably intelligent, and 
fairly conscientious, if somewhat self assertive and 
undoubtedly noisy child who is quick tempered, but 
not sullen in several respects better, in none 

worse, than the average < hild ’ 

No one isill in all prohabilitv, cavil at these results, 
but Prof Pearson before reaching them had to examine 
the effect of age on the various characters, and in this 
part of his work he comes to conclusions which, he 
seems to think, will find less ready acceptance Fhesc 
conclusions are that general intelligence and a variety 
of psychical characters seem to be unchanged through 
out school lift, thtt general health changes exceedingly 
little during the sime period and the statistics do 
not support the widelj spread opinion that Health 
IS a governing factor of temperament Our surprise 
IS not so much at the results as at the expectation of 
disagreement As general intelligence is described as 
a measure of capacity and not of acquired knowledge, 
the teachers work is in i sense, eliminated from the 
calculation, and surely any masters or mistresses may 
feel satisfied if school influence teaches control of temper 
although it cannot make the quick cempered child 
into an ev en tempered one The author s analogy 
IS to the point you will need to harden, temper, 
and grind your chisel if it is to become effinent for 
Its task, but no amount of treatment will permanently 
convert bad steel into good steel \Vith regard to 
the conclusion that general health changes little with 
age, this might have been anticipated, because rates 
of mortality and sickness increase but little with the 
a^e dunng the years of school life, and the “widelv 
spread opinion ” to which reference is made bv Prof 
Pearson is perhaps the outcome of a kindly wish to 
make excuses for tlie temperamental shorti omings of 
an unhealthy person But, after all the only practical 
way of reaching conclusions on such matters is by 
colleitmg evidence from samples of the population 
as Prof Pearson has done, and the conclusions so 
reached are preferable to those general impressions 
on which people form their opinions regardless of the 
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fMit that few of us take account of all the cases thiat 
pass before us, but are tempted to rdy on the relatively 
small part of the experience, which by its ranty rather 
than its frequency creates an impression 
The Memoir was prepared as a lecture, and while 
givmg a careful discussion of the statistical problems, 
etc , It contains remarks intended to make it attractive 
to a listener these lighter touches make it easier, 
but no less pleasant reading than some of the more 
severely mathematical work that has been published 
in the same senes 

This bnngs us to another aspect of the Memoir to 
which we may direct attentiono^yH^ the latest of 
a verv large number of productions that bear the name 
of the Drapers’ Company For twenty years or so, 
papers have been wntten and issued from Univer- 
sity College with the help of this Company The 
Memoirs mcludc much onginal work on the theory 
of statistics , the three volumes on albinism snth 
which Nettlcship and Usher were largely concerned — 
a storehouse of information — monographs on anthro 
pomemc subjects, many technical papers, studies 
in fertility and disease, and, m some respects as 
important as ans of these, the tracts for computers 
and the volume of tables for statisticians It would 
have been a great output for the period for anv depart 
ment— even if its other activities were ignored — but 
It would have been an impossibility if there had been 
no financial help available The Drapers Company 
has helped science in other ways, and it must be 
gratifying to such generous givers to see the help 
used to so good a purpose, and to know, as surely the 
Company must, that its gift is appreciated, for the 
help it affords to scientific research, by many people 
besides those connected with the Department or the 
College to which the grant is actually made 

Our Bookshelf 

Uutchttiion s Splendour of the Heavens a Popular 
Authontattve Astronomy LditedbyT E R Phillips 
(In about 34 Fortnightly Parts ) Part i Pp 48 
Parts Pp 49 88 Part 3 Pp 89 isS (London 
Hutchinson and Co , 1923 ) is 3d net each part 

Thf name of the editor of this serial, the secretary of 
the Royal Astronomical Soaety is a sufficient guarantee 
of the excellence of the work As collaborators he has 
gathered together a bond of observing members of 
the Society, each an expert in one or oth^ of the 
subjects wh th will c onstitute the work The siUimt 
feature of the parts which have appeared is the 
beauty of the jdates and of the illustrations which 
are scattered so lavishly over their pages Sources 
both ancient and modem have contribute a veritable 
picture gallery of the science This will appeal to 
both young and old, to the student, and not less tp 
the adept 
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The descriptive matter too la not unworthy of the 
pictures The wntmg u populi^r m the best sense of 
the term, simple, but yet exact in the exposition of 
the fundamental laws and the progress of observation 
of the physical facts of the science The explanations 
are rendered more mtelhgible by apposite and onginal 
diagrams After a gene^ and histoncal introduction 
by the editor. Dr Steavcnson treats of the “ Story of 
Light and Sian’s Control of It,” with illustrations of 
telescopes from that of Gahleo to the giant 100 imh 
reflector at Mount Wilson Spectroscopy is adequately 
explamed, and the chapter concludes with ah account 
of the astronomical applications of the mterferometcr 
Of Chapter II ‘ The Solar System," it is enough to 
say that it is m the very capable hands of Dr from 
melm It is a model of popular scientific style The 
Sun and Sun spo^ " constitute Chapter III written 
too m a fascmating manner by Mrs Maunder, and 
copiously illustrated by very fine photographs, mainly 
from Greenwich Observatory Mr C P Butler writes 
on the Prominences,’ and the stars and nebula, 
meteors and comets, gravitation and tides are among 
the subjects yet to be discussed 

The title The Splendour of the Hea\ens ’ is well 
chosen, for it is this aspect of the firmament which 
excites wonder and appeals most dircctlv to the mmd 
of man It inevitably leads to the recognition of the 
Majesty, the Wisdom, the Beauty of the Creator md 
IS thus an antidote to the naturalism, and to the stark 
matenalibm which is the hone of much of modern 
science With unstinted praise we can recommend 
this excellent serial which prom ses to be a standard 
work of popular astronomy A L C 

Guiie to the MoUusea exktbtUd tn the 7 oohgical Depart 

metU, British Museum (Natural History) Pp 5s 

(London British Museum (Natural History) ipat ) 

IS 

A NEW edition of the Guide to the Mollusca in the 
British Museum (Natural History) has been certauily 
long overdue, none having been issued smic 1908, 
when other Invertebrata were associated with the 
Mollusca m the descriptive account of the “ Shell and 
Starfish Galleries ’ 

This new Guide occupies practically the same 
number of pages as did the section of 1908, although 
much of It hM been rewritten, and in its ‘ get up 
IS fully ecjual to others of its kind for which the Natural 
History Museum is famous It cannot be exactly 
described as a “ popular guide ” , the subject does 
not lend itself to that, as the mammals and birds do 
but It appeals rather to more advanced students of 
the particular subject The casual visitor desirous 
of more simple explanation can fortunately rely on 
obtammg the mformation he may require from the 
demonstrations of the Official Guide, who alone prob 
ably can satisfactorily deal with such No one who has 
not attempted a similar production knows how diflicult 
It IS to produce a really satisfactory work of the kind 
or of the pitfalls that beset the compiler, to whose 
own lapses may be added those mtroduced bv the 
” famiLar ” of the printing press 

Beyond pointing out that the scientific name of 
the British freshwater pearl mussel has somehow Iwn 
applied to the marme pearl oyster of commerce 
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(Pinctada), we do not propose to dwell on those errors 
we have observed, prefemng to leave that task to 
"kind friends ’ It is a pity, however, that further 
currency has been given to a text bciok statement 
that a “ Helix has bem known to survive a temperature 
of -lao® C and even to have strengthened the 
startling statement by substituting ‘tolerate” for 
“survive ’ We suggest a lost decimal point as 
explanation 

Physikalische Chemte der 7 tlle und der Gewebe Von 
Prof Dr Hober hunfte, neubearbeitctc Auflage 
r Halfte Pp xv + 544 (Leip/ig W Engelmann 
*9*2 ) 575 n'whs 

1 HE late Prof Benjamm Moore rev lewed this important 
book at length in Naturk (November 30 1911 vol 88, 
p 140) upon the appearance of the third edition The 
general character of the Ixiok is unaltered in this the 
fifth edition, and it still remains one of the outstandmg 
texts for the use of students of physiologv 

The present edition has evidently been completely 
revised the most striking modification being the 
division of the book mto two mam sections , the first 
dealing with the underlymg physico chemical pheno- 
mena apart from their manifestation in the living 
organism, the second part considenng the operation of 
these phenomena m living cells and tissues The book 
also now appears m two volumes , this first volume 
includes the six chapters comprising the first section of 
the book while Cliaptcr VII , the first chapter of the 
second section discusses the osmotic properties of cells 
and tissues The matcnal of this seventh chapter m 
the third edition appeared scattered throughout three 
chapters dealing respectively with osmotic pressure, 
osmotic properties of c ells and tissues, and a cntiasm of 
the hi»id theory Judgmg by the present volume, 
the rearrangement of the subject-matter has provided 
a more natural and logical presentation of the subject 
It is also certainly natural to find that a discussion of 
permeability no longer centres around the hpoid theory 
of the plasma membrane fhroughout the book 
modifications have been made in accordance with the 
trend of modem physiological investigation , to cite 
one example, Chapter III , upon the quantitative esti 
mation of hydrogen ions, has been altered to cover the 
modem use of a wide senes of indicators m conjuhction 
With standard buffer solutions , it also includes a fuller 
discussion of the regulatory mechanism controlling the 
reaction of the blood 

English Coastal Evolution By E M Ward Pp 
XU +263 + 14 plates (London Methuen and (0, 
Ltd , 192a ) 8 j fid net 

Mr Ward has chosen a very interesting subject, 
and has treated it systematically and well In his 
general introduction, he points out that tlie present 
features of our coasts are built up or carved out on 
a land that has been recently submerged The 
features of this land are largely due to subarnal 
erosion, but m places they are burning modified by 
the deposits caught on sea worn flats In other places 
features are becoming again revealed by the removal 
of bcach-detntus belonging to an earher epoch The 
glacial deposits that extended the land-area as the 
ice melted away form here and there protectisre 
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bamen, but have bttle stalnlity against the battery 
of the waves The pictures of coastal “planes of 
marine denudation (Ramsay wrote plains ** for 
his larger features) are pleasing examples of the many 
excellent photographic illustrations 
The Ei^lish and Welsh coasts are dealt with by 
districts, which is a far better method than any 
attempt to distinguish coasts of accumulation from 
those where erosion is now active The descnptions 
thus appeal to readers who know the landscapes, and 
they add much in the way of local geography for 
dwellers near our shores The descnptions of the 
Chesil Beach and the coves of the Dorset coast may 
be cited as examples of this treatment Note has been 
taken of the probable denvation of the big stones of 
the Chesil Beach from flint gravels formed on lost but 
adjacent land The re-opening of Pagham Harbour 
in the Selsea area by a heavy gale in iqio provides 
a panllel on a small scale with the flooding of the 
lands west of Dordrecht in 1431 The loss and gam of 
land m Last Anglia is illustrated by many details 
and references that show the wide reading of the 
author 

This readable book fomiii a sound basis from which 
a historian might proceed to a study of our mantime 
mdustnes our relations with the continent and our 
great adventures overseas G A J C 

The ^ialtimans Year Book Staiifheal and Htstoncal 
Annual of the States of the World for the Year tgoj 
] dited by Sir John Scott Keltic and Dr M Lpstem 
Sixtieth Annual Publication Revised after Offlcial 
Returns Pp xxxii + 1583 (London Macmillan 
and ( 0 Ltd , 1923 ) aos net 

Thf sixtieth issue of this well known work of reference 
shows the same high degree of accuracy for which 
previous issues have been distinguished TTie mforma 
tion for ever) countr) for which statistics are available 
has been carefully revised, and the same applies to 
the full lists of works of reference dealing with every 
part of the world For the first tune Turkey appears 
shorn of its old time possessions, which now figure 
either as independent states or as mandated temtones 
of other states The new conditions m Ireland have 
resulted in two new sections devoted respectively 
to Northern Ireland and the Irish Free State In de 
fault of separate ficures certain statistical information 
lor Ireland has still to be included under Great Bntam 
and Northern Ireland The term United Kingdom 
would seem to have disappeared The two coloured 
maps in this issue show respectively Ireland, and 
Palcstme with Trans Jordan There are the usual 
statistical tables and a section on the League of Nations 
A voluminous index enhances the value of this well 
arranged volume 

Lands of the Thunderbeit Stkktm Ckumbt, and Bhutan 
By the Earl of Ronaldshay Pp xvin-367+3a 
plates (London Bombay and Sydney Constoble 
and Co Ltd 1923 ) i 6 s net 
The barest record of the journeys made by Lord ' 
Ronaldshay from Darjeeling into Sikhun Chumbi, and 
Bhutan, could scarcely fail to be of mterest Sikhun 
IS probably the most mountamous country m the worid, 
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while both Chumbt and Bhutan aro little known in 
Europeans Lord Ronaldshay's record, however, has 
the added attraction that he is mtensely mteiested in 
the curious Imes of thought of the peoj^ he met 
These are the result of that comlnnation of Buddhism 
and the animistic behefs of primitive Tibet vduch we 
know as Lamaism In Ijunaism, the rationidistic 
philosophy of Buddhism, of which the author gives 
a sucemet account coexists side by side with a behef 
m devils, and the efl&cacy of the praying wheel, a 
reverence for repetition and an unquestiomng faith m 
number, most stnkmgly mamfested m the endless 
reitemtion of religious formulte as an effective exercise 
of piety The result of the mcongruous combination 
IS stnkuigly mamfested m a weui%iaismonial m wdiich 
such observances as the devil dances of the Black Hat 
and the buarre pantomimic dances of Bhutan play a 
proroment part Lord Ronaldshay s record of his 
observations is illustrated by a large collection of 
photographs, many of great bMuty ti^en by himself 

Lood Health, and Growth a Discussion of the Nutrition 
of Children By Dr L Emmett Holt Pp xi + a73 
(New York The Macmillan Company, London 
Macmillan and Co Lid 1923 ) 75 6d net 
This book embodies a senes of five lectures on certam 
important and interesting topics relatmg to child nutn 
tion The objects are to demonstrate the relation of 
nutntion to health and growth to state the requue 
ments of children dunng the penod of growth and to 
discuss how these requirements may best be met 
Considerable attention is paid to the accessory food 
factors 

The most important chapter is the lost, which deals 
with practical measures Dr Holt believes that the 
only way of dealing with health problenis includmg 
that of errors of nutntion is by education of children 
m matters of personal hygiene, and he suggests that 
much can be done in schools to make the teaching of 
health mteresting and its practice attractive 
The book contains much that is useful and mteresting 
to the general reader, and its understanding requires 
no previous scientific knowledge of nutntional pnnciples 

The Chemists Year Book 1923 Edited by Dr F W 
Atack assisted by L Whmyates Vol I Pp 
iv+433 Vol 3 Pp vii +423 1 107+ XV (Man 
Chester Sherratt and Hughes, 1923 ) 2 vols , 
21s net 

The Chemists Year Book, which is the English 
equivalent of the Chemiker Kalender, ' is now ap- 
proachmg the latter in completeness In the present 
issue there has been some revision, and a new section, 
on Leather Analysis has been added It is worth 
considenng whether the space taken up by such de 
scnptions of analytical methods which would usually 
be sought m special manuals, could not be better used 
m giving further numencal data Thus, the section 
on thermochenucal data, or sections rather, since the 
material is dispersed, cannot compare with the mfonna* 
tion m the Chemiker Kalender The pnee is also 
very high for a book which is to be reidaced every 
year 
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Letter* to the Editor. 

[7*tf Sditor de0s Md ktmttl/ rtiponstbU for 
eftmoiu txpretitd ty Mu torru^cmdents NatJUr 
am M* undtrUAt to return, nor to correspond with 
the wnlort q/i rejected mamucnpts tntended far 
tht or emy other peart ^ Naturf No notta u 
taken of anonymous commumcattons ] 

BARct of laOttltORfaiiRl TracM of Chemical 
SubatancM on Pbotosyntbesls 
Thr possibility of nlte measurable traces of certain 
chemical substances affecting assimilation is a matter 
of much importance m ph3mology The carbon 
assimilation of water jdants afioi^ an extremely 
sensitive process for the mvestigation of the subject 
The usual method of counting the number of bubbles 
of oxygen given out by the plant under hght is how 
ever most untrustworthy for quantitative determina 
turns smce the sue and frequency of the bubbles 
undergo spontaneous variation iW difficulty has 
been completely removed by a new device which I 
have been able to perfect by which the evolution of 
equal volumu of oxygen u automatically recorded on a 
revolvmg drum by an electromagnetic writer records 
thus obtained enable us to detennine the normal rate 
of photosynthesia and its induced variations 1 have 
also found that there is a definite relation between the 
evolution of oxygen and the formation of carbo 
hydrate m the leaf The automatic apparatus 
referred to can be so adjusted that the successive dots 
m the record represent the photosynthetic production 
of amounts of carbohydrate as small as a millionth 
of a gram It u impossible m this short communica 
tion to nve a detailed account of the apparatus which 
wiU be found fully described in my foiucoimng work 
The Physiology of Photosynthesis to be published 
by Messrs Longmans 

My attention was directed to the possible effect of 
traces of chemical substances on carbon assimilation 
bv the extraordinary mcrease in the photosynthetic 
activity after the thunderstorm and rain which 
lasted from February lo to February 13 of this year 
The coeffiaent of photoeynthetic activity of the 
aquatic plant HydrxUa verHcxUata growing in the 
pond of the Institute had been carefully deternuned 
for January and for the first week of February 
and found to be practically the same in different 
specimens The coefficient for hght t e the ratio of 
increment of activity to the mcrement of hght was 
found to bo 132 pjer 100 lux immediately before 
the thunderstorm (February 9) whereas after the 
thunderstorm it was found to bo 26 9 the activity 
havmg been thus mcreased 100 per cent later the 
value decreased by stages to 23 9 as if the beneficial 
effect of the thunderstorm were subsidmg to a cer 
tarn extent There was no variation of temperature 
which rcmamed constant at 22“ C 
The ram could not have produced any variation of 
turgor in the plant which was submerged lu water 
A plausible explanation of the enhanced activity is 
that the electrical discharges durmg the thunder 
storm produced oxides of nitrogen which washed 
down by the ram added traces of nitnc acid to the 
water of the pond m which the plants were growmg 
The quanti^ thus added wouldf however be mcon 
^vably minute The correctness of the above 
hypothesis may for the present be left an open 
question There can however, be no doubt that 
mmute traces of nitnc acid exert a potent mflu 
ence on photosynthetic activity as Is shown by the 
results of the following experiments earned out 
under constant light aw temperature At first I 
applied a ddution of one part m ten thousand 
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which caused a depression of activity I t h erefore 
went to the other extrema and pr^ared diffwent 
dilutions of X 10 and 100 parts m 100 000,000,000 
It IS difficult to form any clear concqmon of ultra 
measurable quantities from a row of seros and 1 will 
therefore followmg the Flench system of measure' 
ment designate a thousand miUions as a billion 
Application of a solution of one part of mtnc acid m 
100 bilhons mduced no change m photosynthesis but 
one part in 10 billions produced a marked mcrease m 
activity of about 100 per cent i part m 2 bilhons 
caused a further mcrease of nearly 200 per cent This 
was the climax The enhanced activity underwent 
a shght declme at dilutions of one to ten parts m a 
billion the activity bemg still greater than the 
normal by 100 pw cent Ihere was an abrupt 
depression of activity at lower dilutions than xooo 
parts in a bilhon IFig i) The above figures may be 
taken to be typical of the effect of traces of mtnc acid 
for a dozen different specimens taken at random gave 
very sunilar results In snbtonic specimens with 



Ji* M* 



pfaotosynthetic activity at standstill an addition of 
two parts mtnc acid in ten billions caused vigorous 
photosyntbctic evolution of oxygen the renewed 
activity persistmg for a very considerable length of 
time 

I obtamed similar increase m carbon assimilation 
with traces of certain other substances of which I will 
give only two examples The dotted curve in the 
middle of the figure exlubits the effect of extract of 
thyroid gland Here the maximum activity wan pro 
duced at a dilution of ten parts m a billion The 
noticeable fact is that there was no reversal for a 
considerable range the mcreased activity of about 
80 per cent persisted up to the lower dilution of one 
m a million 

The effect of traces of formaldehyde which is a 
highl} poisonous agent is of much theoretical 
mterest A dilution of one part in a bilhon caused an 
mcrease of photosynth^c activity by 83 per cent 
At higher concentrations formaldehyde produced its 
normal poisonous effect The action of traces of 
formaldeVde has special sigmflcance m regard to the 

first piwnct of ssminilahon Accordmg to 
Baeyer s theory formaldehyde is one of the first pro 
du^ from which carbohymwtes are formed by jjmy- 
menw*ww» This theory labours under the difficulty 
that formaldehyde is extremely poisonous to plants 
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The experiments just described however show that 
minute traces of formaldehyde are by no means 
poisonous but actually enhance photosynthetic 
activiti in a remarkable dense The mtermediate 
stiges of transformation from formaldehyde to 
carbohydrate are likely to be rapid there would 
therefore be no accumulation of formaldehyde to a 
poisonous degree 

At first sight it is inconceivable that infimtesimal 
traces of certain chemical substances could have such 
a potent influence on life activity There la however 
no doubt of the reahty of the phenomenon 

J C Bose 

Bose Institute Calcutta 


Molecular and Crystal Symmetry 

1 rarurR from Messrs Shearer and Astburys 
reply (Nature June 2 p 7A0) to my former letter 
to Naiure (May 12 p 63a) that my mention of 
a paper by hcdorov has unhappily diverted their 
attention from the mam issue As any attempt to 
disentangle numerous side issues would only take 
up valuable space I propose to confine my remarks 
to the few points connected with recent X r-iy 
developments 

In attempting to show that I was m error in 
supposing that nothing can be said about the 
symmetry of the molecule until the position of every 
atom in it is determined Shearer and Astbury 
mvoke the X ray evidence of benroic acid but it 
will be found on examination that their proof rests 
on an assumption that if two crystal molecules ire 


untpuched ind that the actual X ray results can 
be equally harmonised with any type of molecular 
symmetry provided the molecules be onentated in 
a general way t s so that no molecular plane or axis 
of symmetry be parallel to any structural plane or 
axis What is indeed wanted is an expmmental 
proof that a structural plane beset with molecules 
mdivi luaily symmetries but facmg the plane 
asymmetrically is distmguishable from a plane 
studded with asymmetnc molecules but os such 
an experiment is unrealisable I do not see how the 
symmetry of an mdividual molecule can be deduced 
without first determimng the positions of ev«,ry 
atom m the structure further I fail to see how 
Messrs Shearer and Astbury cvn take a diflercnt 
view for if the molecular symmetry of a complex 
orgamc compound can be deduct from X ray 
measurements what object was there in advancmg 
Shearer s rule 7 If it were really feasible it would 
surely be better to solve the mtiinate structural 
details of benroic oud by the method of experiment 
than by a process of speculation 
The only other subject 1 need refer to is that of 
tartanc acid It now appears that my previous 
conjecture that Astbury s crystal molecule is axially 
symmetneal was erroneous and that this substance 
IS really in formal agreement with Shearers rule 
I may however pomt out that I was formerly 
particalarly adverse to drawing any defimte con 
fusion from such a complicated structure a position 
which I see no reason to modify In this connexion 
It 18 pertinent to add that evidence from simple 
compounds is already coming m Dickinson s recent 
investigation of tin tetraiodide reveals 8 chemical 
molecules each of a symmetry number 6 to the 
umt of structure and as the symmetry number is 
generally held to be 24 (and not 48) the rule is corre 
spondmgly infringed 
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In condusiOD it may be useful to add a woid ol 
exjklanation on the pan played by Shearer s rule in 
X ray mvestigations of orgamc compounds In the 
typical case of benxoic acid classicnl methods of 
metallography allow of the determination of the 
symmetry and also of the relativo edge lengths of 
the umt of structure Buildmg on this foundation 
the X ray method goes further Iw determimng the 
mass associ ited with this umt its absolute dimensions 
and therefore volume and somewhat approximattiy 
the relative positions of the centres of gravity of its 
constituent molecules This represents a great 
advance to the crystallographer but scarcely so to 
the chemist unless such molecular centres can be 
expanded mto bodies of defimte shape and atomio 
confifAiration Now as volume detenmnes neither 
external shape nor internal s tpictu re the problem is 
obviously one of great compmBlJl^and X ray results 
cannot usefully be apphed to its solution on account 
of the enormous number of variables concerned m 
crystals of low sjmimetty and complex chemical 
composition consequently more general but less 
direct aids have to be relied on 
One method of bndgmg the gap is to adopt the 
hypothesis that atomic radu are approximately 
constant in crystals whereby a radius detenmned 
from an element or simple morale compound can 
be earned over to a complicated orgamc compound 
By such means Sjpheres of appropriate sizes can be 
packed together in a tentative way so as to fill 
vanously shaped cells of the correct volume but 
there is obviously still much scope for vaneties of 
arrangement aud some further lifting principle is 
needed That actually favoured at the present 
moment is Shearers rule that a crystal makes the 
utmost use of the symmetry of its component 
molecules or alternatively stated that the molecular 
symmetry is dcducible as being the crystal symmetry 
divided by the number of molecules mvolved in 
the umt of structure Smee such a rule generally 
leads to low molecular symmetnes (t e those which 
ire practically consistent with any given arrange 
mentj it is somewhat diflicult to see how it can serve 
to limit the number of structural solutions It can 
however be employed in a more supcorfictal way 
since the creation of an upper limit to molecular 
symmetry serves to rule out any stereochemical 
formulae of still higher ^hunetry Thus it hu 
been suggested that the Krkul^ and Claus formulss 
for benzene must be abamdoned in favour of the 
Dewar formula at any rate in the crystal 
Such results are obviously worthy of attention 
m so far as Shearers rule is true The present 
position IS that the rule is a postulate and so 
are the results that flow from it ranging from the 
disposition of electrons m a crystad molecule of 
alumma to that of the atoms in any complex orgamc 
compound T V Barker 

Umversity Museum Oxford 
June 16 

StlrllBg ■ Theorem 

Mr H r Soper m Nature of May 3 p 601 gives 
Stirlmg 8 Theorem in the form 

xexp {“j^(„ + ^) + 288 o(i+^).+ } 

This form suggests ^t a first approximation of 

the form * might be made exceed 

ingly accurate by choosing a m a smtable way 



July 21,192^ 


NATURE 


97 


Commencing m a nmilar way to that of Mr Soper 
we have 

log(n+^l- log (».+i-i)l= log (n+^) 
where «l is generally l (*+ 1) 

Now 

log (« + * ) 1 - log (n + * - 1 ) 1 = e»/«{i - « ») log « I 

^8 ** ' “ ^8 (" + a) 

where D is the differential operator 

dI»s (”+I) = (”+i) {i”* ("+I) - ■} 


iog»'-(.+;){ios(«+;) -.}+(; ;)io*(»+;) 

.;e.-)pg 

^|a* 4a*^iao^ 

^ ( ~ 360"*" 12«*” l 

+ a constant 

It a ill easily be seen that tins reduces to Mr Soper s 
form if a is taken to be e<iual to 2 

As a first approximation to the value of n ' we have 

To make this the best possible first approximation 
it 18 necessary to choose a so that the first term of 
the exponential senes is aero i e 


18 an equation for determining o t e 
a* -6a+6 = o 

The roots are 3+ Vs or 4 73203081 and i 26794919 
Approximately these roots are 19/4 and 3/4 

To decide which of these two values would be the 
better the values of the coeffiuents of the next two 
terms of the exponential were determined for each 
value of tt and it was found that these values were 
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practically of the same order of magnitude I have 
chosen to take the lower value because {« + (i/b)} will 
be greater for that value 

[At first it occurred to mo that the desired result 
would bo obtained by making the first term involvug 
B m the exponential a mimmum but although a 
mmimum it might be negatively large so this entmon 
had to be ruled out However it was noticed that 
B— 2 which Mr Soper uses is practically the value 
of B which makes this term a mimniuin especially for 
the larger values of n 

Ihp condition for a mimmum is that a should 
satisfy the e<iuation 

a•(6»^ 1) I2a»-0 o 

i e a would be 1 function of « 

It IS the positive root which loncems us and it 
will be seen that as n increases this root tends to the 
value 2 


(6« h 1) 


approx 


rhus for the range of a values which makes the 
first term of the exponential negative a— 2 is the 
worst possible choice 111 finding a go^ first approxi 
mation ] 

faking a 3-^3 our series for »l becomes 
Ml * {» + b) 

( OX8J1875 o 0004 6296 ] 

I* (m + 6 )» (m+ 6)» f 

where f 078867513 h-c 1 c 028867313 

The value a 5/4 was use! in some calculations 
anl although the serns then looks simpler theie is 
really n tiling to be gained by taking this value 
this 18 especially so for the computer who has a 
calculating machine It will be noticed that our 
first approximation in (2) wdl be sftcctcd by an error 
i f the or ier of i/I25m* of its own value 
hirst approximation 


-) (n + b) 


(3) 


This approximabon was tested on a comparatively 
small value of n w 10 log 10 ' 6 5547931 1 e 

10 '-36’ 9051 

Mr Sopei 8 first approximation •J2ir{{n+l)le}’‘+^ 
givcsligioi 65614855 iff 10 3643221 

Ihe correct value is 3C2 8800 the grror m the 
first else IS only 251 while the error in the second is 
14 4-21 

Extending the idea we come to consider the 
becond Approxim ition In the British Assofiiation 
Report for 1883 p 407 Prof A R Forsyth deduces 
i very pretty result for m 


(4, 

This compact result is obt.uned by a process which 
IS essentially the same as the atiove but ^plied to 
the second term of the exponmtial instead of the first 
If we attempt to find a so that this term may be 
zero it IS necessary to solve a quarbe in i/b{«x) 

36X* - 24** - 24X* I-I2X+I— o 

[fhe term we are considering is 

[1(34. 
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There are two positive roots, both between o and i 
The greater u the more smtable for onr senes It is 
very nearly equal to unity and it was found to be 
very nearly 32/33 * 

As a second approximation n I is then equal to 

where 1/0 = 32/33 

From this expressiuB, which is affected by an error 
of order - 1I360H*, f/fi was calculated 
10 ' a 362,8806 (an error of 6) 

The approximation (4) gives 

10 1=362,8787 (an error of 13) 

From the onginal value of o, the second approxi- 
mation will be 

The error m this case will be less than i/aoooxn* 
of the whole 
(6) gives 

10 I = 362 8801 (an error of i) 

Forsyth s approximation (4) has an error of order 
1/240N* It will be seen that the first approximation 
(3) IS a remarkably good one and the expression is 
quite good for calculation purposes The value of n ' 
may be calculated in a very wort tune 
Mr Soper’s expansion, taken to the same order 
as (4), gives 

10 I = 362 8792 (an error of 8), 
with an error of order 1 1 40011* The second approxi- 
mation (6) derived in the same way as our first 
approximation is exceedingly accurate, and is better 
than that of (4) , it is also better than Mr Soper s, 
which in turn is Ixttcr tlian Prof Forsyth s (4) 

Prof K Pearson has given in Btometnka vol vi , 
a very close approximation to the value of n ' Ihis 
takes account of terms up to ifn* and partially of the 
term in i/»* 

log = o 3990899 + J log « 

+ 080,929 (7) 

On evaluatmg 10 ' by means of this expression, 
it IS found that the exact \aluc is given to the nearest 
umt I 

My chief aim in this note has been to show that a 
very good first approximation may be obtamed 
without the use of any terms of the exponential and 
that the resulting expression is useful for computmg 
factorials 

It may be of interest to give the values of i ' 2 1 
and 10 1 found from these approximations m a single 
table 



(3)<HPr«Mnt 

Note 

U) Foteytli 

(7) Psonoa 

Euet 

2 1 

10 1 

1 00248 

2 00066 
362,9031 

99883 
199948 
362 8784 

9993* 

199996 

362,8800 

X 00000 

2 00000 
302,8800 


Jambs Hfnderson 

Biometric Laboratory, 

Umversity College, London. 
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Dr. Kanunerer’s Alytes. 

May 1 ri^y m a few words to Dr Bateson's brief 
letter on Ki^merers Alytes, which appeared in 
Nature of June 30 ? 

Dr Bateson states that when the nuptial ctdlosities 
of genera allied to Alytes are desenbed as appearing 
on the " mner " sides of the fingers, the word 
“ mner ” means the radial side and not the palmar 
surface 

This 18 quite true but the callosity on the radial 
edge of the finger mvolves the palmar surface also, 
as Dr Bateson may convmce himself by mspectmg 
Boulenger's figures, and as, indeed, is demonstrated 
to every student when he is shown the nuptial 
callosity of the male Rana 

Further, I learn from a lette^rom Dr Kammerer 
that m the specimen of Al)rte 8 ^M 0 Wh at the Lmnean 
Society, the callosities extend round the radial edges 
of the fingers on to the dorsal surface, and that he 
would have demonstrated this to any one who had 
raised this pomt while he was explammg his specimens 
before the meetmg 

Readers of Naiurb are thus now m a position to 
judge what ground there was for Dr Bateson’s 
objections E W MacBride 

Imperial College of Science, 

^uth Kensmgton, 

London, S W 7, July 4 


Molecular Interruption. 

In reply to Mr R d E Atkinson’s cnticism 
(Nature, March 10, p 326) of my note on the possi- 
bility of selective molecular mterruption, I should 
like to pomt out that so far from attempting to 
dispose of the validity of the ordmary treatment 
and claun the effect m question for '* mfinite free 
path,’ I had already shown (Nature, July 22, 
vol no, p 112) the reverse to be the case, and that 
such an effect is not then possible 

It 18 manifestly clear that it is illogical to conclude, 
however, because this is the case witii ' mfimte 
free path " (t e m the absence of mtermolecnlar 
colhsion m the system), that it must also be true 
for a system in wnich mtermolecular colhsions exist, 
with long free paths relative to the diameter of the 
directing vessel employed, the particular and special 
case alone dealt witn m my note 
Mr Atkmson’s mismtei^etation appears to have 
arisen from his overlookmg my words " molecules 
issumg from collision m circle O," smee his statement 
" all pomts on their long paths may equally be 
taken as bemg m O is otherwise unmtelhgible 
His statement that I have admitted the length of 
the free path to be irrelevant is not correct The 
excessive downward bias to which he refers is, m 
my opmion due entirely to the fact that molecules 
proceraing from collisions (with equal probabihty of 
motion in all dureettons) are mterrupted by the vessd 
before the end of their normal free path period, 
whm they an moving in certain specific directions , 
and are unmtemipted throughout the whole of their 
normal flight, when they are mooing in other specific 
directions a selective redirection or elimination 
of the former class which must continuously be 
leaving a correspondmg preponderance of the latter — 
a conclusion which more careful calculation confirms 
Arthur Fairbournb 

King’s College, 

University of London, 

Strand, W C a 
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TIm Tnuupott of Rocks 
May I ask Prof Grenvillo A J Cole through the 
of your columns how far the authority for 
the statement that the Portuguese stone was 
Imught in caxracks round the Cape to build the 
luttmg fort on the coral shore of Mozambique 
(Natok* March 17 p 333) is to be regarded as 
trustworthy ? 

I first saw this fort in 1911 and as recently as , 
S^tember last year I walked all round it I have . 
never been inside but I am told by Portuguese 
residents on the island that the same kind of stone 
has been used throughout m the construction of the 
fort This stone is a sandy coral rock with occasional 
tfnall pebble bands The country rock of Mo(am 
bique &and is also a coral rock identical m compoai 
tion and fossil contents— so far as one can judge by 
hand specimens and very numerous exposures — with 
that of which the fort is built This material occurs 
in vast quantities on the eastern coast of Ainca and 
mdeed on many tropical coast belts it is well seen 
at Mombasa and Zanzibar which island like that 
of Mozambique consists of httle else The coral rock 
IS not the best material for constructional purposes as 
an exammation of the external walls of the ^ 
fort IS sufficient to show Can it be that this i 
material was shipped all round the Cape ? -j 
It may be so but I find it difficult to believe 

E J Wavland ^ 

Port Portal Uganda May 3 ^ 5^^ 

1 m reply to the mteresting letter from Mr / \ 

Wayland of the Geologicar Department of j ' 
Uganda 1 beg to say that my authority for / 
the statement that the fort of Mozambique /J 
was built of stone brought from Portugal is f 
the umnitialled article in the Fncyclo^edia / ^ 
Bntonnica nth ed vol 18 p 949 where f X 
we read There are three forts of which 
the prmapal St Sebastian at the northern 
extremity of the island was built in 1510 , 

entirely of stone brought fron Portugal 
I have exammed the coral rock hero and at 
Mombasa and as Mr Wayland states it is 
not attractive for buildmg purposes 1 cannot speak 
as to the outer wall of the fort and it may have neen 
rebudt or refaced smee 1310 It would be mtercstmg 
now t ) pursue the matter in some detailed history of 
Mozambique GRFNviLtL A J Cole 

On Auroral Observations 

It has been found that the green auroral 1 le is 
regularly visible in the clear night sky and Lord 
Kayleigh has discovered the remarkable fact that it 
IS more mtense at Terlmg than in the north of England 
A cognate mvestigation which so far as I know has 
not yet been mue may be suggested to auroral 
observers namely to examine how the intensity 
changes at any one place throughout the night The 
observation is doubtless a difficult one but might be 
made by exposing a senes of plates at different hours 
on a succession <u clear nights It would be of great 
interest to know whether or not the mtenaitv remains 
nearly uniform throughout the night hours 
^ S Chapman 

The University Manchester 
J'»ly4 

Gradient of Potaatlal near Electrodes 
In Nature of Mardi 31 p 431 Messrs H Nagaoka 
Md Y Sugiura describe a method of observmg the 
Stark effect m the iron arc namely in the thin layer 
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at the surface of the lower electrode This fact 
points to the existence of a considerable gradient of 
potential in tlq? layer 

In the course of an investigation of the radiatioa 
m the spark I have found by means of direct electric 
measurements the existence of a considerable 
gradient of potential in the thin layer that surrounds 
the electrodes when the sparkmg discharge takes place 

The discharge of 95a sparks per sec yidding an 
effective current of 24 muliamperes shows that the 
change of the difference of potential depends upon the 
lengm of sparks as the accompanying diagram (Fig i) 
shows If the sparks are so short that the thm 
layers m the proioinitv of the electrodes which yield 
a metallic spectrum are not vet divided then there 
exists a great gradient of potential (Fig i 1) The 
size of gradient depends first upon me nature of the 
metal forming the electrodes This is shown by the 
two curves on the diagram for electrodes of platmum 
and aluimnium 

At longer sparks while among the above mentioned 
layers only a spectrum of gas appears the gradient of 
potential is much less (Fig i II) this does not 
depmd upon the nature of me electrodes 

Tlie intermediate space marked by interrupted 


hnes IS diifi lit to examine Sparks of t oth kinds 
generally coi c nto view 

If signifies tl e difference of potential for short 
sparks an 1 1 , that for long sp irks we get for j latinum 
and alumini im electrodes about 

/grad V \ 10 /grad_yA ^5 

Vgrad V.m Vgral V.^Al 

The thickness a of the layer where there is a 
considerable gradient of potential is small 

X 04 0403 0709 mm 

This miestigation is being contmued 

S PlENKOUSKl 

Physical Institute 

I mversity of Warsaw 
Hoza 69 

The Tides 

Thi notice m Naturi- of April ta p 308 of my 
pamphlet on the tides implies that I have completely 
misunderstood the theory of the tide graerating 
force on the principle of gravitation Regarding 
this I would like to present lo your readers very 
bneflv just one point in that theory Newton 
Herschel and many other authorities compute Iffie 
principal tide raising force as the difference between 
the moons attraction at the earths centre and at 
the earth s surface Now this is exactly the method 
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that would be employed if the sea were about 4000 
miles deep But the sea is only about a miles deep 
m which obviously the tide would be practically 
insensible compared with that m a sea aooo miles 
deep The height of the tide is measured from the 
sea bottom so that whatever elevation by tidal 
action of that bottom which takes place is not added 
to the height of the tide at all Why then should 
the action of the tide raismg force beneath the 
bottom of the sea be added to that action within 
the sea itself (as is invariably done) to obtain or 
explain the ocean tide ’ 

There are many other pomts of the tidal theory 
discussed in the pamphlet referred to which are 
equally difficult of explanation according to the 
theory of gravitation To a statement of these 
difficulties it IS really a rather unsatisfactory answer 
to say merely that their presentation betrays a 
complete misunderstandmg of the theory hacts 
should be given to show o! lust what the misunder 
standmg consists and truly such facts would not 
be a waste oven of the columns of Naii re but would 
undoubtedly prove edifying to many of your readers 
besides the present writer 

The Tides pamphlet will be sent free on request 
to any one interested Evan M T fnnan 

Corvallis Oregon USA 
May 26 


To any one who understands the theory of gr-ivita 
tion Mr M Lcnnan s letter is a complete justification 
of the note To those who would think that there 
might possibly be somethmg in it nothing less than 
chapter v of Sir G H Darwm s popular book on 
tides would be of any use Ihere are too many 
important and pressing dcmanls upon the space of 
Naiuri to permit a full discussion of the points put 
forward by Mr M Lennan Wo can only remirk 
that the tides are due to the dificrencc between the 
response of the oceans and the soli I earth to the 
attractions of the sun ind moon 1 he motion of the 
solid earth as 1 whole is detemuned by the forces at 
its centre so that the differential motion of the 
oceans is determined by the vectorial excess of the 
farces at the earth s surface over those at its centre 
Of this excess it is the component tangenttal to the 
earth s surface which is effective in produang the 
tides iHt Writpr oi the Noth 


Barometric Pressure In High Latitudes 

In his letter (Nati rf May 12 p 634) on the 
subject of the causation of anticyclones recently 
under discussion Mr R M Decley makes two 
statements which cannot on the most liberal inter 
pretation of their fice value be reconciled wath the 
real facts of the case as they are well known to 
meteorolo^ts 

First of all he says Another cleir effect of 
surface temperature is the fact that the North Pacific 
cyclone and the North Atlantic cyclone (the eyes of 
the North Polar cyclone) are more powerful uurmg 
the summer thin they are during the winter 
This IS in direct opposition to the truth as any one 
will find who refers to charts of mean pressure for 
January and July wherein he will find the Icelandic 
and Bering Sea imnima greatly accentuated m wmter 
and nearly obhterated m summer Moreover these 
mean or average charts arc merely the generalised 
expression of one of the most obtrusive facts of 
seasonal climatology namely the frequently violent 
cyclonic mood of the North Atlantic ocean in mid 
winter and its generally much milder state at mid 
summer together with the many mote gales we 
NO 2803, VOL 112] 


experience in England in December and January than 
m June and July 

Secondly Mr Deeley refers to the stnkmg facts 
that throughout the year the great low pressure areas 
are over the fngid poles Now though there may 
be relatively low pressure with cyclomc circulation 
at higher atmospheric levels round the poles the 
modem work of Dr G C Simpson for the Antarctic 
and of I^of Mohn for the Arctic indicate that the 
surface pressure at both poles is relatively high 
supplymg an outflow of air towards the low pressure 
bdts about latitudes 60° N and S In the Antarctic 
there is a true glacial anticyclone in the Arctic the 
land areas round the pom basin complicate the 
distribution of pressure but the pressure over that 
basin IS relatively high throughout the year parti 
cularly m wmter when it hiuahj[||g interior ^cial 
anticyclone of Greenland with thiTcontmentaf anti 
cyclone of Siberia 

Moreover if the Polar Front theory of Prof 
Bjerknes is true — and though there ire lustifiable 
doubts as to whether that theory is a full dvnamical 
explanation of cyclomc circulation no weather fore 
csster will dispute that it provides an excellent geo 
grapffical background of remence for the facts associ 
ited with that tuxulation — there must on the iveragc 
be relatively high surface pressure about the poles 

With regard to the effect of surface temperature 
on pressure it is quite true (as Mr Deeley observes) 
that m the northern hemisphere where tl ere are 
such violent contrasts of continent and ocean the 
contments command the excess of air in winter on 
account of the cold but lose it to the oceins in 
summer on account of the heat But this relation 
ship between surface temperature and pressure is 
only very rough There cannot be high or low 
pressure eieryuhere and the actual result is a 
highly compheated regional compromise If th© 
northern hemisphere were all land or all water 
there could not m those marked seasonal or monsoonal 
disturbances so conspicuous on the January and 
July charts of mean pressure of the simple dynamic 
belts of wind and pressure namely low at the equator 
high at about 30° N ind S low again at about 
60^ N and S high again at the poles to which one 
gets an approximation on the annual chart and 
also on those for April and October One must 
grant that the circulation of the atmosphere i» 
mitiatod and maintained by the general thermal 
gradient between the equator and ti e poles but 
the rotation of the earth and the seasonal contrasts 
of temperature between continents and oceans com 
bmc to impose an exceedingly conmlex structure upon 
the circulation I C W Bonacina 

27 Tanza Road Hampstead N W 3 
June 14 


Ionisation Potentials of Copper and Silver 

In their book on The Origin of Spectra Foote 
and Mohler assign ionisation potentials of 7 692 and 
7 342 to copper and silver These are calculated 
from spectroscopic data I have recently succeeded 
m obtaimng low voltage arcs m the vapours of these 
two metals hor copj^ a voltage of 7 8 was found, 
agreemg with the value given above as closely aa 
one would expect from olwerv itions on a low voltage 
arc For silver vapour however the value found 
and verified by many observations was 60 volts 
There were mdications of a resonance potential at 
about 3 1 volts 

This work is bemg continued especially mto the 
spectroscopic region A G &hsnstone 

Pbjrsical Laboratory 

Umversity of Toronto 
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The Problem of Cancer 


O NCE the pubhc u being made to focus its 
attention on cancer through the activities of 
the recently constituted British Empire ( ancer (Am 
paign The object of this so called campaign is to 
collect large sums of money which will be de\ itcd to the 
further study of this disease which annually sweeps 
away about 40 000 people in England and Wales alone 
The new campaign is taking plai e under the direction of 
a committee which has been described as influential but 
we search in vain for evidence that the committee as a 
whole possesses the necessary qualificatiuns to direct 
or to suggest research on what is admittedly one of the 
most diflicult problems m biologv There can be no 
harm in raisin,, money for medical research — it is m 
fac t a highly praiseworthy object — but in the interests 
of those who have provided the money it is essential 
that It should be used m the best way and it does not 
apjiear thit the new committee composed largely of 
medical men practising among the political wealthy or 
anst icratic sections of the commumtv is a suitable one 
to direct cancer research 

The ration dttre of the new committee is indeed 
obscure fur there already exists an Imperial scheme 
the Imperial Cancer Research hund— which has been 
h ird at work with the problem of cancer for twenty 
V tars This committee is under the presidency of the 
Duke of Bedford who as i hellow of the Royal Society 
and a man of sciem c, has assoc 1 ited himself very closely 
and practically with the problem for many years In 
addition to a large general committee of Imperial 
flivour there is also on executive committee specially 
composed of men in the highest ranks of the profession 
pra liial and suentiflc The work of the Imperial 
Cancer Research hund is universally admitted to be of 
a V ery high order, and although it has not been possible 
to elucidate the cause or causes of malignant growths 
a flood of light has been thrown and many foolish views 
have been exposed and confuted by the researches 
first of Dashford and later of Murray who hive been 
the s icntific directors of the Impenal Cancer Research 
Fund Their work has placed the Fund in the forefront 
of institutes devoted to the special study of cancer 
It is difficult to understand why a second cancer fund 
— also Impenal should be start^ to do the same work 
as th it which has already been admirably done by the 
first and older Imperial Cancer Research Fund From 
several sides comment has been made on this apparent 
ana hronism and it has been suggested that while the 
new campaign might collect money its distnbution 
should not be left m the hands of the new committee 
but should be dealt with by scientific bodies like the 
Royal Society or the Medical Research Council acting 
alone or in co operation with the Impenal Cancer 
Research Fund , for after all the problem is one of the 
most difficult now being studied in suence 

Tbk Position of Cancer Rbskaxch 

The subject has passed beyond the realms of clinical 
observation and cliniaans do not possess the requisite 
education either to add to or even to supervise work 
which demands highly tramed biologists It is, mdeed, 
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becoming mirc and more apparent that canter is 
not merely i human problem but one of general 
biology 

Ihtre was a time when the word tumour was used 
to indudc almost every kind of abnormal swelling that 
was more or less circumscribed A great many such 
swellings have new I cm separited iff as tliev have 
proved to be of inflammatory nature Fvtn among 
true tumours a distinction has been made into those 
that arc henign and those that are malignant Formerly 
tumours were classified according to their shape or con 
sistence and m my terms tmiiloycd in this period still 
j-revail althougl with an altered sigmfitance Fxamples 
of this kmd may be cited in such names as fungus 

polypus cncephaloid and sarcoma Fven 
the word cancer is derived from the supposed 
rcscmbhme of the cut surface of the tumour to the 
spreading limbs of a crab 

Up to the first third of last century it was commonly 
held that cancers and sut 1 like tumours were something 
foreign to the 1 odv but with the discovery of tlie cell 
Thci^ore Sc hwanii showed that there was nc thing in 
any tumour that was redly heterologous IIis re 
sewhts continued bv Icbert were immensely ex 
tended by Virchow 1 1 his „reat vork Die krankhaften 
(leschwilste (1863-67) to which but little has been 
added or subtracted from a purely pathological view 
pomt He show d that every tumour is the result of 
a tissue forming function denvtd from the constituents 
of the I dy and the real problem of tumour formation 
to day IS to find w hat starts this and causes the tissues 
to beliave in an abnormal way 1 very tumour repre 
sents a brea h m the continuity of some tissue so that 
although ansing in a tissue uid due to the proliferation 
of that tissue the new growth tumour or blastema as 
It IS called is really inimical to the well being of the 
tissue Its growth is progressive and unhmit^ The 
cells of which every tumour is composed are bolshe 
vistic anarclnctl or lutonomous m varying degree 
Ibe lawrs that govern the behaviour of the cells of a 
tissue towards each other or other cells are violated 
The tumour cells arc in sime mystenous wav set free 
from restraining influence , and having attained their 
liberty behave in a note us rati er than an orderly 
manner Although it is common to sjieak of cancer as 
something special there is the same process at work m 
all tumoun but the degree of autonomy vanes in each 
If left to themselves even the most inncKent tumours 
grow progressively and may become harmful in \ irtue 
of their magnitude Some of the largest tumours 
known are benign m a climcal sense while some 
of the smallest in point ot size mav 4 >c of deadly 
malignancy 

Basing the classification of tumours on their ongin — 
histogenesis— Virchow separated them into three great 
classes according to their components In his first 
group — sunple histioid tumours — there was only one 
tissue whereas m the second or organoid tumours two 
tissues were mvolved one being connective tissue the 
other epithelial In his third group— teratoid tumours 
—the new growth was composed of several tissues 
arranged m organ hke fashion Whatever starts the 
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cells off, the later growth of a tumour is due to the 
division of Its cells As this growth proceeds, one of 
two things happens Either the tissues become pressed 
upon and flattened out so that the tumour is said to 
grow ‘ expansively," or the tumour cells mvade the 
other tissues, gradually destroying them, and finally 
insmuatuig or infiltratmg themselves into lymph- 
vessels or blood-vessels Thus they may be swept 
away and transported to the most remote ends of 
circulation, where, being arrested, they again start to 
grow and produce a secondary or daughter tumour 
which IS a copy more or less perfect of the primary 
growth 

It IS this last peculiarity which compels us to 
place true tumours or blastomata m a class outside 
the swellmgs caused by inflammatory processes, even 
although the latter present a certain superficial re 
semblance to blastomata The tumour cell itself is 
or cames the actual exating agent to continued cell 
growth, and it is when we come to the question of the 
cause of this extiaorduiary cell growth that we are m 
Cimmerian darkness We do not know whether there 
IS one or many causes of new growths, and our methods 
of treatment, especially of the more autonomous or 
malignant growths, are hopelessly defects e 

Theoriss of iHK Origin of Malignant Growths 

Vaturally, various causes of malignant growths have 
been suggested and three at least have l^en seriously 
studied . namely, irritation, the action of a parasite, 
and embryonic aberration 

(i) It IS widely held that some irritation, physical 
or chemical, applied over a long period maj mate 
the cells to unusual growth, which ultunatel} takes 
an abnormal blastomatous course In the last few 
years, many expenments have concurred to show 
that tar products may be active inators to tumours 
both m men and animals Cancers in man are not 
infrequently to be seen m association with some 
chemical or infective irritation 

(a) A second current of thought has centred round 
the possibihty that tumours, and especially cancers, 
are due to an exogemc parasite of some kind From 
the structure of primary and secondary growths it is 
necessary to assume that if there is a parasite it must 
not only mate the cell to division, but also octuallv 
be mtracellular, for the cells of a secondary distant 
tumour are the descendants of those that compose the 
primary tumour For example, a cancer may arise 
from the hver It is composed of hver cells , it may 
actually, although m an imperfect way, secrete bile 
Such a tumour may be earned to the bram, and there 
we again find that the tumour is composed, not of 
bram but of hver cells, and it may actually produce 
bile If such a tumour is due to a parasite the latter 
must be inside the tumour cells Manv attempts have 
been made to find parasites It must be admitted, 
however, that up to the present no one has found a 
parasite m the cells of a tumour which produces a 
similar tumour in the homologous or heterologous 
speaes 

(3) The failure to find a parasite led to another 
theory — that tumours arise from some embryonic 
aberration This view is assoaated mtb the names 
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of Durante and Cohnheim, and in certain cases 11 tm** 
doubtedly to be accepted as the probable cause, if it 
IS agreed that there is a high dqpree of speafiaty amov 
cells There is much reason to beheve that cells 
retam their speafle characters, or, as Bard has expressed 
It, “ Omnis cellula e cellula erjusdem generis ’* If this 
is oirrect, as it appears to be, one can explam the 
occurrence of heterotopic tumours best upon an 
embryologiral basu Thus the occurrence of a tress 
of hair, a tooth, a piece of cartilage, and fragments of 
lung or mtestme m a dermoid tumour of the ovary of 
a virgm is exphcable best on some embryolopcal 
aberration It is impossible to believe that the 
occurrence of 1000 teeth m a tumour of the jaw can 
be produced by a parasite 

While, however, Cohnheim^flRory may explam 
some growths, there are others which do not come mto 
this category The degeneration of the process of 
growth, which is one of the mam features of tumours, 
IS evidently some very fundamental process, for 
growths benign and malignant are found m all animals 
from fish upwards Although this fact does not explam 
the cause of cancer, it dispels many of the foolish 
theones which have been brought forward to explam 
cancer in man 

Up to the present time, the histological structure 
of tumours has been very extensively studied all 
over the world, but it is increasingly apparent that 
this method alone has great limitations In con- 
sequence, It has given way to the study of mahgnant 
tumours which can be successfully transplanted from 
one animal to another of the same spmes Many 
facts connected with the ongm and spread of, and 
immunity to growths have tmn established by this 
kmd of investigation 

In more recent times the physiological processes 
m cancer tissue have been investigated, as well 
as the production of malignant tumours m ammals, 
by the application of chemical substances like tar or 
the chemical substances produced by the concurrent 
development m the animal of certam animal parasites, 
as was shown by the extended researches of Johannes 
F^biger m Copenhagen 

Another line of work has concerned itself with the 
growth of tissues in vitro It is probable that much 
light will be thrown upon the whole of the blastomatous 
processes by work of this kind The field of cancer 
research m man is hmited on account of the fact that 
be 18 outside the pale of experimental analysis Methods 
of treatment may be tried to cure sudi a desperate 
disease, but it is reasonable to demand that there would 
first be some expenmental basu for the treatment 

The mam pomt, however, u that all over the world 
the highest class of saentific workers are busily engaged 
in trying to solve one of Nature's great mysteries which 
affects both man and almost all known animals 
Cancer is a dreadful, mscrutable duease, and, howevet 
blunted medical men become from constant associa- 
tion with other diseases, they never become immune 
to the sufferings of the cancer patient Although the 
mam cause of the trouble » unsdved, it u not to 
be imagmed that the research world a standing stiU. 
On the contrary, there u everywhere a pulsatum which 
indicates that we aft getting nearer the solution of the 
mystery W B. 
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Tho Rotation of the Earth and its Influence on Optical Phenomena ^ 

By Prof H A Losentz For Mem R S 


'^EERE are different waj 1 ui whicb by means of 

1 optical dienomena the motion of a system can 
be detected 1 shall speak of them successively with 
a view espeoaQy to the rotation of the earth bnefly 
considering also the optica] effects that are due to 
the annual motion which can be tak«i to be a trans 
lation 

I Dopptsas PaiwaPLE— In the first place there 
IS Dopplers prmmple If r is the distance from a 
lummous source to an observer (or to the slit of the 
spectroscope) er-dr/dl the relative velocity m the 
direction of the hne r and n the real frequency of the 
light emitted by the source the observed frequency 
willben+8n where 

8m- -^m 

c being the \eloaty of hght The correspond ng 
change of the wave length X is given by 

SX-^'X 

e 

The veloaty of the earths translational motion is 
30 km /sec 1 e rnW ‘ I®*" 'cHow 

light to a change m wave length of about half an 
Angstrdm unit The displacement of spectral lines 
pix^uced by it IS perfectly observable m fact star 
veloaties of some 50 km /sec are measured with a 
considerable precision 

If the observed shift of the spectral lines of a star 
18 corrected for the motion of the earth one finds 
the veloafy of the star with respect to the sun In 
the case of many spectroscopic buianes the determina 
tion of the elements of their orbits would be wholly 
impossible if the motion of the earth were not taken 
into account 

The veloaty of a pomt of the earth s surface due 
to the rotation is much smaller than the translational 
veloaty Even for a point on the equator it amounts 
to no more than o 46 km /sec Tlie displacement of 
a spectral line corresponding to this is for yellow 1 ght 
about o 009 A U 1/660 part 
of the distance between the 
D Imes This can scarcely 
be observed If it were some 
what greater one would see 
that the lines in the solar 
spectrum he somewhat more 
towards the violet at sunrise 
than at sunset It must be 
remarked that the conse 
quenoes which one draws from 
F a 1 Doppler s principle would re 

mam true whatever might be 
the state of motion existing in a medium surrounding 
the earth The question only is whether two successive 
vibmtions emitted by the source take equal or unequal 
tunes to reach the slit of the spectrosco^ 

3 Hutoens 8 CowsTRuenoN —In the second place 
to* P®P*ga,tion of waves and rays of light may be 
modified by a motion of the s}rstem a modificat on 

dMhrmd at Ifahrsnity Colltii Uoivaalty of Loodoo oa 
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that can be found by means of Huygens s construction 
Let Si (Fig 1) be the wave front t e the surface that 
IS reached at a certain time t bv a vibration emitted 
bv the source at some previous instant Then around 
each pomt AAA' of 
Sj one can describe the 
elementary wave formed m 
a tune dt The surface S. 
tangential to them all will 
be the new position of 
tl e wave front The lines 
AC A C ]ommg the 
centres of the elementary , 
waves to the points where 
thev are touched by S, fio • 

are elements of rays » « of 

the Ines which determine the lateral limitation of 
beams of 1 ght The velocity of a ray is given by 



AC 
" dt 


(0 

and the coi rse of a ray of hght s between two given 
points A and B is determ ned by tiie condition that 


(•) 


it 


is a mm mum (Fermat s prmaple) 

This general method can be appl ed to the case of 
ether moving through the diagr^ with respect to 
which one wants to know the propagation of light 
The elementary wave around a pomt A (Fig 3) is a 
sphere will rad us cdt (c veloaty of hght m emer) 
but drifting along with the ether The centre of the 
sphere will be at B if AB is m the direction of the 
velocity V with which the ether moves across the 
dagram and has the length vdt From the triangle 
ABC one finds if 0 is the angle BAC between the 
veloaty of tl c ether and the ray AC and if terms of 
the order {v/cf are neglected 

ds ds V . 

(3) 

The figure also shows to what extent the ray AC 
deviates from the normal BC to the wave front 
3 Stokfss Theoky of Aberration —In this 
theory it is supposed that the ether is set m motion 
by the earth like an incompressible fluid the veloaty 
of the ether at any pomt of the surface bang equid 
to the velocity of the earth At some pomt P just 
outside the region where there is an appreciable 
velocity of the ether the light coming from some 
star S will have its wave front at right angles to PS 
The above construction gives the direction of the ray 
f s the daection m which the star is observed the 
result agrees exactly with that of the well known 
elementary theory of aberration Stokes further 
supposes that the motion of the ether is irrotational, 
so that I depends on a veloaty potential In thii 
case (3) shows that ( 3 ) may be replaced by (i/ 0 /<i* 
plus a term that is independent of the path the ray 
of bght IS therefore a straight line and the ordmary 
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thfory of aberration not only holds for the point P, 
but also for the point where the rav reaches the surface 
of the eirth 

Stokes s theory cannot, however, lie maintained, 
because the two assumptions that there is a vtloLity 
potential and that all o\er the surface the ether has 
the vtloutv of the earth contradict each other 

4 Echjr Whirls— It can be imai.ined that a 
rotating planet is surrounded b\ 1 whirl in the ether 
If definite assumptions are made concerning the 
distribution of velocity in this whirl one can determine 
the deviation of a ray passing through it and the 
amounv of diurnal aberration thus produced 

There is another phenomenon still by which one 
could detect an ether whirl If the planet Jupiter 
were surrounded 
by a whirl, there 
would be a devia- 
tion that could be 
^2 • observed m the 
case of the occul- 
tation of a star, 
and that is found 
to be quite ap 
preciable if plaus- 
ible assumptions 
concerning the ex- 
tension of the whirl 
be made Nothing 
of the kind has 

This speaks in favour of the 

hypothesis that the ether is not set in motion by the 
plane* 

5 Fr&snei s Thlory of Aberration — hresncl 
assumed that the earth is absolutely permeable to the 
ether, so thtt it can pass through the ether without 
in the least setting it in motion So far as the subject 
of this lecture is concerned, this assumption leads to 
the same results os the theory of relativits The 
annual aberration is now immediately explained by 
what was said in § 3 As to the daily aberration it 
IS determined in tlie same was as the annual aberration 
by the motion of the observer If an astronomer 
placed at a point on the equator observes a star 
situated in the plane of that circle, at an altitude A, 
the aberration amounts to o ja' x sm A It would be 
possible to observe it if the distance of two stars far 
apart could be measured to within 01' If, for example, 
two stars A and B in the plane of the equator follow 
each other in their daily motion at a distance of 60°, 
their distance will be diminished by o 16* when A has 
reached the zenith, and increiiscd by the same amount 
when B has reached that jxiint In reality, however, 
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the existence of the diurnal aberration has not been 
proved, though astronomers correct their ot»ervations 
for it 

6 MichelsOn s Interference Lxpuukfnt — Prof 
Michelson has devised an experiment m which two 
rays of light propagated in opp^ite directions along the 
sides of a great triangle ABC (Fig 3) in a bonzontal 
plane are made to interfere , Mj, M| are mirrors, 
P a dividing plate of glass , idie course of one ray is 
LAC BAQ, and of the other LABCAQ 

In general, let L and Q be any two points having 
a fixed position in the figure, whic h is attached to the 
earth The ether (supposed not to share the earth’s 
rotation) has a motion through the diagram, consisting 
in a rotation about the axis of ^he ea rth From what 
has been said m § 2, one tan aiitlk the time that is 
required for the passage from L to Q Let s be the 
course of the rav if there were no rotation, s' the actual 
course One has to calculate the value of (2) for s', 
but if one neglects terms of the second order, one 
can substitute for it the value for the path s, because 
the integral is a minimum for s' The influence of 
the eirth s rotation is given by the integral of the last 
term m (3), and is found m the c asc of Fig 3 to be 
proportional to the area of the triangle ABC, to the 
angular velocitv of the earth, and to the sine of the 
gcographicil latitude The effect would be of equal 
magnitude but of opposite sign for the two mterfenng 
rays, and so the position of the interference fnnges 
will be slight Iv changed by the rotation of the earth 
It may be hoped that it will be possible to observe 
the effect by a suit able method of observation 

7 An Imac inary I xpfrimfnt — Suppose two 
parallel metallic wires (perfect conductors), such as 
arc used in I ccher s experiment, to be placed round 
the equator of the earth, each formmg a closed circle 
I ct standing electromagnetic waves be produced 
between the^ wires One may confidently expect 
that the loops and nodes will travel around the earth 
from east to west in 24 hours and this can be con 
sidered to be a proof of tlie earth’s rotation 

If the statement that the earth rotates is to have 
any meaning one must assign some system relatively 
to which the rotation takes place If the imaginary 
experiment were performed with the result just 
mentioned one could say th<it the earth rotates 
(1) reldtivelv to the loops and nodes, (2) relatively 
to a system of co ordinates in which light is propagated 
in straight lines with the speed c, (3) with respect to 
the stationary ether in which the loops and nodes 
have their scats, or (4) with respect to the fixed stars 
by the influence of which the position of the loops 
and nodes is determined (Mach, Einstein ) 


A Large Refractor for Johannesburg 


By Frank Robbins 


T'^WENTY years ago, and soon after the close of 
■*- the Boer War, the South Afncan Assoaation 
for the Advancement of Science petitioned the Trans 
vaal Government for the establishment of an observa 
tory for the sciences of meteorology and astronomy 
The reply was immediately favourable as regards 
meteorology, but it was not found possible to organise 
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an astronomical department for some half-dozen years 
or so In the meantime, by loan or by gift, a few 
instruments were obtamed, and quite soon attention 
was forcibly directed to the very exceptional climate 
and sky of Johannesburg by means of work actually 
done there by the aid of a modest 9 inch refractor 
In consequence, early in 1909 the Mimster for Lands 
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made provnion m hu estimates for the erection of a 
visual refractor of s6 inches clear aperture and a 
contract with Sir Howard Grubb and Sons Ltd was 
signed m November of that year Discs for the 
objective were ordered at once from France but the 
production of optical glass of that size is a slow and 
uncertain process, and in 191a efforts were made to 
obtain a supply from Messrs Chance Bros and Co 
Ltd of Smethwick, near Birmingham 

Inals and ^sappointments followed parallel and m 
senes too At this tune Sir David Gill the designer 
of the telescope had inspected the equatorial and 
reported Nearly complete and exce^ingly satis 
factory — ^this was in the summer of 1913 There 
followed two years full of hope passed m fresh efforts 
and expenments Then the Great War put a stop to 
everything The Armistice came at last and when 
the smoke of battle cleared away it was found that the 
Admiralty had silently transferred Sir Howard Grubb s 
workshops from Rathmmes near Dublin ti St 
Albans and there m the confused heaps of materia] 
tools patterns, periscopes range finders, and waste 
lying on the new workshop floors it was said the 
famous telescope was lying dismembered and for the 
m St part unrecogmsablc 

It was necessary to start again not quite from the 
beginning but very nearly so, and this necessitated con 
fercnces new estimates and references to Fret ina but 
finally order arose out of chaos 1 resh contracts were 
made in November iqaa and in the following March 
Messrs ( hance Bros reported complete success 
On their invitation a few astronomers journeyed to 
Birmingham to view these long desired discs and tliere 
the visitors experienced moments nay minutes of 
tension The room containing this precious optical 
glass proved unsuitable for the examination so twi 
workmen earned the flint disc weighing some 240 II s 
in their four bare hands through a narrow doerway 
a ross an uneven floor wending their way between 
gnat blocks of glass into another room Perhaps it 
was nut as dangerous as it looked but to the interested 
spectators it seemed a passage penlous where the 
lalour nf thirteen years might have been Irst by an 
unluckv step 

These two discs when tested for stnae and annealing 
satisfied tlie optical expert and they were taken to 
St Albans where the rough grinding of the f! nt is 
proceeding as shown in Fig i To the objective it is 
intended to give the form now generally familiar to 
astronomers a double convex crown fronts the stars 
and IS followed at a distance of some six inches by a 
double concave flint, the fourth surfave being of 
extremely long radius In its mountmg a close fitting 
sliding band will moke it possible to clean either or 
both the inner surfaces, and here it has been essential 
to pay speaal attention to the complete exclusion of 
dust of which Johannesburg easily obtains its sliarc 
The rough discs measured a6i inches and are to yield 
a finish^ objective of a6 inches clear, with a focal 
length of, say 35 feet, giving a ratio just over 16 

The dome for the tdescope has twen ready and in 
position for so long that its appearance m any photo 
graph of the outslurts of Johannesburg must be quite 
famihar to many A good photograph of the whole 
instrument on its equatorial as it stands in Fleet Works 
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St Albans cannot be obtained, and yet it is probably 
the most frequently photographed telescope m the 
eastern hemisphere since Chnstmas last views of it 
have appeared in two of London s leadmg newspapers, 
but each time it has been asi ribcd to Russia and on the 
first occasion it was even desenbed as the largest 
telescope in the world 

Fig 3 shows the view from the south west of the 
heavy castings for the stand with the polar axis carry 
mg the nght ascension circle at its lower (north) end 
Most of the tube is visible witli its central cube and the 
extension for the counterpoise 1 ig 3 is the breech 
piece with photographic pi Ue holder It shows also 
the 4 inch finder of 60 inches focal length Tlus is 
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provided with either a vanal h bright field or with 
bright wires as desired for the partieuUr work in hand 
Several of the circular weights are to be seen the 
removal of which will make it possible to fit a spectro 
graph if It IS so desired at any time in the future These 
weights equal in all 370 lbs The motive power for 
the driving clock is a weight i^uh falls a quarter of 
an m<h every ten seconds— the rewinding is automatic 
and electric 1 he weight of the moving parts amounts 
to more than five tons but the roller hearings supplied 
and the carefully equal distnbution of the mass make 
It easy for the observer to shift this load with one hand 
The process of finding a faint star with this instru 
ment is not quite as ordinarily obtains — it is more 
simple The declination clamp is released and the 
required declination reading is obtained , the instru* 
ment IS then re clamped Now because the nght 
ascension circle is clock dnven, it constantly mdicates 
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the local sidereal tune The naht ascension clamp u the qtudc motion m r^t ascension. The slow motiOD 

released and the telescope shifted untd the reaamg u controlled by the observer alone, who also holds m 

microscope shows the right ascension of the star hu hand means of adjusting the dock rate Both 

The right ascension is then damped and the dome co ordinates of a star are read very easily from the eye 
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opened The rising floor has a range of twelve vertical end where there is a choice of three breech pieces— one 
feet — It IS not c rcular and m az mulh it extends over visual with four oculars a second with a Repsold 
I so** but always opposite the dome opening for example micrometer and a third the photographic, made by 
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when the telescope is pomtmg to N 370° E the rising Adam Hilger to a speaflcation and design by Sir David 
floor or platform bes between N 30° £ and N 150” £ Gill No digging for a foundation is required t^ 
Observers bemg scarce provision is made to save them pier will be bolted directly to an outcrop of sohd rock 
from walking c ver the edge In actual work an assistant It remains to add a few words on the environment of 

will stand at the north end of the base and m charge of this much needed addition to the meagre list of huge 
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tdMCQpes wuth of the equator Every one has heard 
of the Witvatersmtul as the source of much of our 
gold Tlus ranM of bills lies m latitude 26“ 11 south, 
fust north of Tmiannesburg, and here, at an altitude of 
5935 feet, a thousand miles from Cape Town, and 340 
pfilfti fitmn the sea, is the observatory Antares is four 
minutes of arc south of the zemth, and is the only 
clock star required The average height of the baro 
meter is 3435 ms— one sixth of the atmosphere is 
below and ths part remaming is here less subject to 
vagary than m almost any other port of the habitable 
gl^ The clunate is remailubly sunny, and the sky 
B free from cloud to a very lugh degree Astro 
nonucal observations are possible on 300 or more nights 
in each year, on soo of these one could observe for 
ten hours continuously 

Hunk what this means, work can be planned 
months ahead with a certam assurance of favourable 


sines There are no nights wasted watching for a 
possible break in the clouds, which, coming, is gone 
before it can be utilised, but good observmg weather 
in quantity, the incidence of which can be predicted 
99 times out of a 100 Cloudiness on the avera^ equals 
30 per cent , and even m the ramy season seldom exceeds 
44 or 46 per cent Humidity for the year is 57 per cent , 
January 71 per cent , July 4a per cent Ramkll 35 to 
30 inches but there are only 85 wft days and not more 
than 190 wet hours Of course there is a drawbadc 
high easterly winds with dust and such dust — clouds of 
It, equal in density to a fog but not more than two or 
three days m a year are as bad as this The seemg is 

S itional — not optically perfect perhaps, but so 
y ideal that the fame of its quality is spreadmg 
abroad, and rumours are heard of northern observers 
intendu^ to enlarge and complete their researches by 
a BO)oum in the Union of South Africa 


Current Topics and Events 


Wb have on several occasions expressed regret that 
no provision seemed to have been made for the dis 
play of achievements of pure science and their 
relation to mdustnal and Imperial development at 
the Bntiab Empire Exhibition to be held next year 
We are glad however now to be able to aimounce 
that at the request of the Exhibibon authorities the 
Council of the Royal Society has appointed a Com 
nuttee to organise a central exhibit to illustrate the 
fundamental pnnaples of certam departments of pnre 
saence with special reference to the share taken m 
developing those pnnaples by the Empire A small 
sum of money has been plac^ at the disposal of the 
Committee and apace allotted m the Central Pavilion 
The Committee which is a strong one represents ill 
branches of saence Sir Richard Olarebrook is 
chairman with Sir Herbert Jackson and Mr P E 
Smith 18 vice chairmen Mr Woolcock the chair 
man of the Association of Bntish Chemical Manu 
facturers who is taking the leadmg part m the organ 
isation of the chemical exhibit has become a member 
of the Committee 

Thf Fmpire Cotton Growing Corporation has 
recently been considenng the necessity for organised 
research at the umveruties and colleges of Greit 
Bnta I and has deaded to offer retaimng grants to 
certain umversities where highly specialised Tesearcb 
IS already going on The Imperial College of Saence 
and lechnology South Keiurngton has accordmgly 
been offered the sum of loooJ a year for a period of 
five years from October i the money to be devoted to 
plant physiology and plant pathology in the Depart 
ment of Botany The research work will be under 
taken m the new Botany Building recently opened 
by the Duke of Devonshire to which the Rubber 
Growers Association of the City of London sub 
scribed about 30 oool about two years ago Those 
gifts are tangible evidence of the value which tropical 
agnculturists attach to the important research work 
which IS being undertaken at the Imperial College 
especially m connexion with plant phvsiology and 
patholofy under the direction of Profs J B banner 
andV H Blackman 
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July this vear has established a weather record 
for temperatun, and m many places the thermometer 
has exceeded records for many years past not only 
for July but also for any part of the summer The 
hot spell was fairly estabhshed on July 5 when at 
Kensington and Greenwich the sheltered thermometer 
rose to 84“ F On July 6 the temperature at 
Kensington was 87° b and at many health resorts 
it was 85® r At Greenwich on July 7 the thermo 
meter in the shade rcgistcrul 90 F and the solar 
radiation temperature was 163° b Ihe severe 
thunderstorms and torrential rams so prevalent over 
the country on July 9 and 10 had Uttle effect m 
reducing the temper iture and from July 11 the heat 
became more intense On July 12 the thermometer 
at Andover registered 94 b and on July 13 and 13 
the temperature at Kensington was 93® F while the 
minimum night temperature registered on both 
mornings was f8° b At Bath on July 12 and 13 
the thermometer registered 93® b and 92® F re 
spectively On the night of July 13 13 the minimum 
temperature was 71 F at Hastings and Brighton 
At Kew the maximum temperaluro was 80® b or 
above fur ten consecutive davs and 91 F recorded 
on July 13 is a record for July while on the same 
day 96° 1 at Camden S (uare is the highest tempera 
ture reported to the Meteorological Office during the 
warm spell These temperatures fall somewhat 
short of the loudon readmgs dunng the abnormal 
summer of igii when 100® b was recorded at 
Greenwich and 95° b at Kew on August 9 A new 
type of pressure distribution set in over the Bntish 
Isles on July 14 and a drop of temperature occurred 
m most parts of the country 
The following elections to Beit Memorial Fellon ships 
for Medical Risearcb have been made the general 
subject and place of research bemg given after each 
name — Senior Fellowshtp I> D Keilm the life 
historv of parasitic Protista and the physiology oi 
parasitic Metazoa at the Molteno Iiutitote for 
Research in Parasitology Umveraity of Cambridge 
Fourth bear Fellowshtp Dr Katherme H Coward 
the processes of metabolism nutntaon and growth of 
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young animals particularly with reference to the so 
called dchciency diseases such as rickets at the 
Biochemical Laboratory Institute of Physiology 
University College University of London Junior 
hellowihxps Dr J M H Campbell Oxygen consump 
tion and pulmonary ventilation during and after work 
in chronic heart and lung disease total metabolism 
and efficiency of work m these and other diseased 
conditions changes m the capillary circulation m 
the skin m certain chronic nervous diseases at the 
Department of Physiology Guy s Hospital I ondon 
Mr C G I ambie Influence of insuhn upon f it and 
protein met ibolism observations upon the fate of the 
sugar which disappears from the blood m hvpoglycacmia 
produced by insulin at the University of Fdinburgh 
Mr W K Slater Determination of the molecular 
weight and heat of combustion of glvcogen an in 
vestigation of cell mechanism under anaerobic condi 
tions m the Physiological Laboratory University of 
Manchester and the Institute of Physiology IJniver 
sity College I omlon Miss D S Bussell The relation 
of renal efficiency tests to the morbid anatomy and 
histology of kidneys at the Pathological Institute of 
the I ondon Hospital Mr C P Stewart Investiga 
tion of the methods of isolation and chemical constitu 
tion of thyroxin the liver perfusion of substances 
related to histidme in the Department of Medical 
Chemistry University of Edinburgh Mr H J 
Channon The study of certain fundamental dietary 
factors in the nutrition of living organisms at the 
Institute of Physiology T niversity College I ondon 
Mr W Smith and Mr 1 B Mmter Investigations 
on general metabolism in health and disease with 
special reference to the metabolism of carbohydrates 
search for alternative sources of insuhn notably from 
yeast at the Biochemicil Laboratory I niversity of 
Cambndge Miss D B Stcabben Investigation of 
the mechanism of response to injection of colloidal 
substances at the Lister Institute of Preventive 
Medicine C helsca G irdcns S W tnd Kings College 
(London) 1 by siological I alwratory Mr C S 
Hicks Investigation of the causation of goitre from 
a biochemical point of view such as a close cxamina 
tion of the relitionship of icxlinc m foods to the 
incidence of goitre the chemistry and ph irinacology 
of substituents in the thyroxin molecule from the 
point of view of the physiological action of thyroxm 
at the Balfour I aboratory University of Cambndge 

Thf ( ourt of the Salters Company has appointed 
Prof A Smithells to be director of the Salters Institute 
of Industrial Chemistry 

Wi regret to announce the death on July 15 of 
Sir Henry Hoyle Howorth IRS a trustee of the 
British Museum since 1899 at the age of eighty one 

The diamond jubilee meetmg of the British 
Pharmaceutical Conference and a meeting of the 
International Pharmaceutical federation will be held 
in I ondon on July a3 27 

The Royal Danish Academy at its last annual 
meeting elected the followmg honorary foreign 
members Prof Albert v Le Coq of Berlin Profs 
Charlicr J forssman and C M first of Lund Dr 
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F A Bather of the British Museum and Prof F O 
Bower of Glasgow 

At a recent meeting of the Institution of Flectncal 
Engmeers the followmg officers were elected — 
President Dr A Russell Vice President Sir 
James Devonshire Hon Treasurer Mr P D 
Tuckett Ordinary Members of Council Mr J M 
Donaldson Dr W M Thornton Colonel T F 
Purves Mr G W Partndge Mr P Roshng and Mr 
S W Mclsom 

It is announced m Science that on his retirement 
through ill health from the directorship of the 
Mount Wilson Observatory Dr G E Hale has been 
appointed honorary director D^I^e will remain 
m charge of the general policy of tneobservatory and 
Dr W S Adams at present assistant and acting 
director has been appomted director m charge of 
operations 

At a quarterly meetmg of the council of the Royal 
College of burgeons of England held on July 12 
Sir John Bland Sutton was elected president and 
Sir Berkeley Movnihan and Mr H J Warmg were 
elected vice presidents for the ensuing year Among 
the elections made were the following Mr H E 
Griffiths Mr V B Kegus and Mr C P G Wakeley 
to be Ams and Gale lecturers Prof S G bhattock 
to be Erasmus Wilson lecturer and Sir Arthur Keith 
to be Arnott demonstrator 

Thf Mmister of Agriculture and Fishenes has 
appointed the followmg departmental committee to 
inquire into the operations of the Fertihsers and 
le^ing btuffs Act 1906 Lord Clmton (Chairman) 
Mr L Richards Bolton Mr E G Haygarth Brown 
Dr Charles Crowther Mr T Kyle Mr B S Mdler 
Mr G btubbs Dr J I Tocher and Dr J A 
Voelcker Ihe committee is to advise whether any 
and if so what unendments are necessary in order to 
render the execution of tlie Act more economical and 
effective and to report accordingly Mr H J Johns 
of the Ministry of Agriculture and Fishenes 10 White 
hall Place b W has been appointed secretary to the 
committee 

Amono the subjects discussed at the recent Inter 
national Navigation Congress at Westminster on July 
2-6 were the latest improvements in regard to signalling 
it sea and on the coast Fourteen reports were sub 
mitted to the Congress covenng tlic current practice 
in Great Bntain Belgium trance Holland Italy 
Japan Russia bpain Sweden and the United StatM 
Reference was made to experiments earned out by 
Tnmty House m 1921 in connexion with synchronous 
signalling m which two types of sound transmitters 
were used — one a standa^ submarme bell and the 
othw a tessenden oscillator in conjunction with a 
wireless transmitter The signals received from these 
were of such a character as to enable the distance to 
be calculated of objects mvisible in fog but withm 
submarme sound range A wireless installation 
lately erected at Inchkeith in bcotland was mentioned 
as afiordmg facilities for experimenting with directiOD 
messages to vessels equipped with a simple typo of 
receiver gear The most important advance m hght 
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houM work in the United States has been the estab 
luhment of radio fog signals A plea was entered for 
the international adoption Of some system of under 
water signals by which vessels in an area of reduced 
visibility could transmit information as to their 
courses to other vessels m the vicinity as well as 
obtam the bearings of such vessels The radio com 
pass and position finder now enable ships to approach 
the coast m thick weather It remains to providf 
means to ensure the safety of vessels coasting and 
entenng port The feelmg was expressed tliat the 
subject of manne signalhng was so important as to 
clam a larger share of the time of the next Congress 
On July 4 Professor Dr Ernst Beckmann completed 
hiB seventieth year He was an apothecary originally 

and changed over to the study of chemistry m 1875 
under Kolbe in Leipzig After a short stay at the 
lechnical Highschool in Braunschweig he went to the 
University of Leipzig in 1884 where he worked first 
with Johannes Wislicenus and later with Wilhelm 
Ostwald It was about this time that Beckmann 
made the observation that ketoximes are transformed 
by pentacblonde of phosphorus into acid amides 
This Beckmann transformation has shown itself to 
be a very productive reaction for the investigation of 
the stereo isomenc mtrogen compounds At the 
same tune Beckmann elaborated the well known 
methods for the determination of molecular weights by 
observation of lowering of the freezing print and 
nse of the boiUng point of solutions The use of Beck 
manii s apparatus is now widespread as will as the 
Beckmann thermometer employed m these operations 
which combmes accuracy to one thousandth of a 
degree Centigrade with a very simple regulation for 
the most \aned ranges of temperatures After 
having been for a short time at the universities of 
Giessen and Frlangen Beckmann returned to Leipzig 
in 1897 and remained thereas director of the laboratory 
for apphed chemistry until 191/ During this time 
he showed great activity in numerous investigations 
in pure chemistry foodstuffs and drugs further he 
constructed the burners fitted with sprays which 
allow of continuous working with colour^ flames 
for spectroscopic and other optical work In 1912 
Becknumn undertook the organisation of the newly 
founded Emperoi William Institute for Chemistry m 
Dahlem, where Willstatter Stock O Hahn and Lm 
M eitner have done much of their work Ho rengnra 
from the directorship of this institute in 1921 but 
IS stiH untiring in research and literary work 
THa nse and growth of scientific and technical 
journalism is one of the most chanctenstic features 
of modem uvilisation Some day the upward trend 
of this movement must show a flattenmg tendency 
but of the approach to this phase thwe is at present 
little evidence The I ist of Senals received in the 
Library of the U S Department of Agnculture 
(Washington Government Fnntmg OfiBce) exclusive 
of U S Government and State Agncultural College 
and Experiment Station Pubhcations which has 
recently been received mcludes no less than 5586 | 
distinct senals If the excluded senals were added ! 
to the above figure and the pubheabons currently 
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received by the US Weather Bureau were also 
thrown m a grand total of at least 7000 senals would 
be recorded All these senals of course are not ex 
clusively devoted to agnculture but they have at 
any rate been collected with the view of the further 
ance of the work of the Department As regards the 
purely agricultural senals the list is practically a 
bibhography of the subject The auxiliary scienoes 
are adequately but less completely represented The 
list which IS an 8vo volume lompnsmg 358 pages 
IS divided mto four parts Parts i and 2 form a 
register of the entire collection Part 3 is an ad 
I mirably compiled subject lassification of the senals 
set forth m parts 1 and 2 Ihis part includes the 
I U S Government and State publications Part 4 is 
a r^ional distnbution of the data contained in parts 
I and 2 The list is admirably compiled and clearly 
j pnnted The hbranans of the Department are to be 
I congratulated upon its production 

HrFFHaiNC to Dr J S Owens letter in N\turf 
of June 23 p 848 refirdmg the hire overlymg 
southern England on Derby Day Mr 1 *R harquhar 
son states that he made an exposure on the course 
usmg the widest aperture of the lens on a Rod ik film 
when the horses su Idenly appeared out of the mist 
barely a hundred yards away Ihe result when de 
veloped showed over expoiure thus proving that the 
mist had not that light stopping power common to 
tlie normal loiidon mist Dr J b Onens writes 
The obstruction caused I y a h^e depen Is not only 
on its density but also on the length of path of the light 
through the haze Tlie distance between camera and 
object was short and thus obstnu tion correspondmgly 
small while it is probable also that the vertical 
thickness of the haze was small and thus plenty of 
light penetrated Anti cyclonic weatlier which is 
often accompanied by an inversion of temperature 
gradient a little above the ground provides suitable 
conditions for a shallow dust haze The dust bemg 
unable to jienrtratc the li 1 formed by the tempera 
turo inversion may travel for great distances along 
the ground obstructing visibihty of objects at a d» 
tince but having little effect on the quantity of 
hght reaching the ground from tl c sky 1 n a London 
smoke fog both the number of particles per c c and 
their sue are usually greater while the thickness of 
the la) or of fogs is probably also much greater than 
in a haze such as that on Derby Day 

Mr r H DiGGhs La Ioiche who is so well 
known by his published work in connexion with the 
Geologic U Survey of India has prepared tlie catalogue 
and subject in lex of literature added to the hbrary 
of the Geological Society of I ondon dunng the years 
1915 1919 This volume of 34) closely pnnted pages 
fills the gap in the valuable lists issued by the Society 
which are now complete to the end of 1922 Its 
pnee (los ) 18 moderate and for libraries the coUec 
tion of the records for several years into one con 
tinuous senes facUitates reference 1 he subject mdex 
occupying half the volume is a monument to the 
careful readmg and judgment of Mr Digges La 
Touche and it must be remembered that for the 
period named the work represents very fairly the 
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geological literature of the world We caniiot find I the mucona meoibnuM A view aomeediat atodlar 


here luts of the pnbllcatioiu of geological •nrve3r8 
theee are indexed under their authors and the districts 
with which the memous deal Maps separately issued 
are not regarded as hterature but under the 
heading Maps there is a very useful list of those 
included ind often concealed m printed papers with 
indications of their scales 

In connexion with the mechanism whereby pollen 
18 able to mducc bay fever a correspondent has 
suggested that possibly the pollen grams in the 
presence of moisture on the mucous membranes might 
protrude their pollen tubes these might penetrate 


was developed by Blacddey hall a century ago in his 
famous Expeninental reeearcbes on the causes and 
nature, of Catarrhus aestivus He showed that 
neither the sue nor the nature of the covering of 
the pollen can be the essmtial cause of hay fever 
but from prolonged obeervations he bdieved that the 
moisture on the mucous membrafie might cause the 
pollen to swell and to protrude its tube mto a mucous 
gland While this might explam some of the initial 
phenomena m an attsmk of hay fever he was strongly 
cA opmion that the obnoxious element of pollen was 
die granular matter m the centre a view umversally 
accepted to day 


Our Astronomical Column. 


I ARGb Mfii OR — In strong twilight on the evemng 
of July I X a fine meteor was seen at o'* 9 " O M T by 
Mr E W Barlow of Wadhurst Sussex who con 
Bidered the object as bright as Venus at its best The 
nucleus was pear si sped an 1 bluish and a red tram 
followed it slong an arc of about 10° The duration 
of flight was 4 seconds^and the path from 95 Hercuhs 
to V Ophiuchi 

Mr F H Smith of Hsnwell W also saw the 
object and lescnbcs the path with reference to the j 
stars Altair and AnUres The height of the meteor 
was about CO 54 miles over the English Channel 
length of path 90 miles ani velocity abo it 22 miles 
per second 

The firel all was also observe 1 by the Astronomer 
Royal and by Dr Crommehn at the Royal Observa 
tory Greenwich and they give the azimuth of the 
end point as 15 W of south 

Thk Spiral Nebui* as Dust Clouds —Mr J H 
Reynolds duscusses m Mon Not R A S for May 
the recent suggestion of 1 rof T inderaann that the 
spirals are dust clouds expelled fro-n the Galactic 
system by radiation pressure and shming by reflected 
starlight He gives a diagram of the distribution 
of the spirals and of their ralial velocities deter 
mined by Prof blipher The data <is regards <aze 
mclmation and radial velocity appear to fit m fairly 
well with Lmdemanns theory if one adopts the 
eccentric position of the sun m the Galaxy as given 
by Prof bhapleys determination of the distances 
of globular clusters The spirals nearest to the 
Galactic centre would have the highest velocities 
but would appear small to us owmg to distance 
Those nearest to us would appear large but would 
have small radi il velocities their motion bemg 
nearly across the Ime of sig^t There is one feature 
of the spirals however that Mr Reynolds regards 
as negativi^ the theory of their shimng by reflected 
starlight This is the dork absorption stnpe which 
IS seen to cross the centre of many of the spirals 
that are seen nearly edgewise On the reflection 
hypothesis this shoull be bnght and not dark 
its presence seems to prove that the illummation 
of the spirals comes from within them Some years 
ago Mr Reynolds put forward the view that the 
spirals were shimng by reflectmg the light of some 
bnght body in their centre basing this on measures 
of the relative bnghtneea of different regions He 
now repeats this suggestion and adds that it may be 
possible for the condensed matter m the mii^le 
of the spiral to give a spectrum of type F or G 
without bemg m a stellar state He quotes m 
support some recent experiments on the spectra 
given by exploded vnns 
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Stars in the Milky Way and at the Galactic 
Pole — ^The Harvard College Circ No 242 contams 
a very interesting comparison of a Milky Way field 
with one at the South Galactic Pole made by Mr 
Solon I Bailey The aim of such mvestigations is 
not only to give an estimate of the total number of 
stars that exist or rather can be photographed bnt 
also to form an idea of their distnbntion m space 
Star gauges were made by the Herschels a century 
ago but since then studies of the distributions of 
stars have been completed by Argelander Seeliger 
Pickenng Celona Kapteyn Chapman and Melotte 
and others It was generally deduced that there 
were only twice as many stars m the Milky Way 
as elsewhere up to about magnitude ten although 
Herschel b counts gave a maximum of about 20 times 
as many stats m the Galaxy as at the Galactic poles 
An mcreaiung Galactic concentration with decreasmg 
apparent bnghtness waa shown by Kapteyn and a 
Similar but 1^ rapid degree of concentration was 
deduced by Chapman and Melotte Mr Bailey 
diacusfaes photo^pbs taken with the 24 inch Bruce 
photi^apnic telescope at Areqmpa Peru the longest 
exposures showing stars famter than the nmeteenth 
ma^tude He gives a very mstructive table 
mdicatmg the relation of length of exposure to 
lumtmg magmtudes photographed showing that as 
the stars become famter longer and longer exposures 
have to be made to gain every extra magnitude 
Selectmg a square degree area m Sagittanus m the 
Galaxy one of the richest star fields of the Milky 
Wav and compannt, this with the similar area at the 
South Galactic Pole be obtams the foUowmg counts 
Number o< Stan 


Expokum 

Limit og 
Mail tuSa 

Galaxy 

Fold 

RatH 

0 I 

10 I 

13 

5 

2 6 

0 33 

11 2 

47 

13 

35 

0 20 
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29 
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62 

5^ 

I 29 

146 


104 

187 
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607 

13 20 
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21 895 

225 

97 3 

40 0 

183 

36260 

339 

loi 0 

120 0 

57 130 

494 

115 6 

360 0 

X9 2 

6i 395 

351 

III 8 


It wiU be seen that up to about magnitude 10 
the number of stars m the Milky Way is about 
2 5 times that at the pole After magnitude 13 
the ratio mcreases with great rajpidity until at abont 
the lyth magmtude tbs ratio is more than 100 
If the stars were evoywhere as dense as m this 
part of the Galaxy their number would be 2 5 Inlbons 
while if the density were that at the pole their 
number would be 23 nnUions 
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Re«««rcli Items. 


OsporaiATioK OF PiaiimVB Cohmtjmitixs — Mr 
J H Hutton whose monogimphs on two branches 
of the Naga Tribes m Assam have been received 
with much favour by ethnologista reviews in Man 
«K India (vol a No 4) the work of the late Dr 
Rivers on depopulation m Melanesia in the light 
of his expenencee in Assam He notes that as m 
the case of the Kava of Melanesia the influence of 
missionary sooetles m Assam who discourage the 
use of the mild noe beer is dnvmg their converts to 
opium The appearance of consumption m recent 
years m the Naga hills may be attributed to the 
weanng of European clothes which is also responsible 
for the spread of dysratery itch and yaws The 
absolute prohibition of biad huntmg has led to 
serious interference with all sorts of dependent 
activities and ultimately leads to a total uck of 
mterest m life and so to the lumtation of families 
or evei to the total refusal to procreate children 
These facts whidi corroborate the conclusions of 
Mr Henry Balfour m the presidential address recently 
dehvered before the Folklore Soacty deserve the 
serious attention of all those who are responsible 
for the welfare of primitive soaeties 

Bronze Age Weapons in the Hull Musfum — 
In The Naiuraltst No 795 for Apnl Mr T Sheppard 
reports further valuable additions to the collections 
m the Hull Museum Some of these pieces formed 
part of the Scarborough hoard of which twenty three 
are now in the museum The new examples mclude 
some mterestmg axes and palstaves An analysis 
of one of the axes by Prof H Desch shows that 
it contains 80 35 per cent of copper 16 39 per cent 
of tm and mmnte quantities of lead mckel and 
sulphur 

Contraction and Dilatation ot Blood Vessel — 
Special interest h-u been aroused by the work of the 
Petrograd physiologist Kravkofi who u> already 
known for hia work on the contriction and dilatation 
of the blood vessels of survivmg organs Kravkoff 
usually employs rabbits ears whmh retain their 
vitahty for a long time Even after keepmg these 
organa for seveiu days and weeks he obtamed a 
defimte reaction with adrenahn In his mvostigation 
he devised two methods for preservmg the ears As 
the ears usually perish from infection contracted at 
the cut surface m seals that end by dippmg the 
excised ears mto a vessel with molten paraffin 
When the paraffin sohdifies the ears stand up in 
the vessel like plants in a flower pot and m this way 
the* vital p ro pe r ti es of the vessels are preserved for 
a long tune The second method is that of drying 
The ears are dried m an evacuated desiccator over 
sulphunc acid until the moisture content is 3 6 per 
cent Such preparations can be kept for about three 
months and after soakmg they respond to chemical 
stimuh In this way also organs of higher animals 
show parabiosis aftw drying It was also found 
convement to employ human fingers from amputations 
or later from corpses for the study of the blood 
vessels These organs are just as sensitive m re 
spondmg to poisons and adrenahn and can be utilised 
as anatomical specimens as well They can also be 
preserved and dried These surviving organs also 
possess the property characteristic of living animals 
that their skm reacts to cantharadme produemg a 
focus of local inflammation with a blood vessel 
reaction and tissue oedema 

Tbb Allantoic Placenta of Marsupials — One 
of the results of the visit of the British Association 
for the Advancement of Setenoe to Australia m 1914 
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was the establishment of a committee to wromote 
the collection of material for the study of ttie mar 
supials with special reference to their embryology 
a task rendered imperative by the rapid extenmna 
tion of the native founa The pnnapal part of the 
work of this committee was entrusted to Prof T 
Thomson Flynn of the University of Tasmania who 
gives uB the first instalment of his embryological 
results m a memoir on the Yolk Sac and Allantoic 
Placenta m Perameles published m the current 
number of the Quarterly Journal of Microscopical 
Science (vol 67 part i) It was m Perameles that 
Prof J P Hill first discovered the existence of an 
allantmc placenta in the supposedly non placental 
marsupials Prof Fl^n confirms ana extends 
Hill s observations and endeavours apparently with 
success to reconcile the supposed discrepancy between 
the development of the marsupial allanto placenta 
and that of the primitive euthenan type mamtaming 
that the difference between the two is one of degree 
rather than of land He draws a close comparison 
between the early stige of the allanto placenta m 
Perameles and that of the dog and holds that botii 
can be derived from a common ancestral condition 
He agrees with Hill m attributing the absence of an 
allantoic placenta m the majority of the Marsupialia 
t> degeneration 

The PLLisrocENE of North America and its 
Vertebrates — fhe Carnegie Institution of Washmg 
ton has issued as its Publication No 32Z a substantial 
volume by Mr O P Hay on The Pleistocene of 
North America and its vertebrated Animals from, 
the States east of the Mississippi River and from the 
Canadian Pitmnees east of longitude 95” By the 
author who u obviously a thoroughgoing glauahst 

the Pleistocene is regarded as bemg equivalent to 
what is known as the Glacial Penod and u divided 
by him mto mne stages five glacial and four mter 
glacial while the Blanco is held to belong to the 
upper or uppermost Pliocene His Pleistocene is 
therefore obviously not qmte homologous with the 
period that passes under that name with Bntish 
geologists The various vertebrates are* first dealt 
with mostly in groups cetaceans mastodons etc 
but sometimes by individuals as in the case of three 
species of Elephas and their occurrences in each 
State county by county is recorded and charted on 
maps To this succeeds a section on the Pleistocene 
geology of the several States with the assemblages 
of animals found in the various beds Whether the 
value of all this painst iking work will prove com 
mensurate with its bulk of 300 octavo pages time 
alone can show The author s conclusions as to the 
dates of advent and disappearance of the difcient 
forms that are summed up m the table on pp 14 13 
depend obviously on the correctness or otherwise of 
the determination of the age of the individual deposits 
m which their remains occur a matter concermng 
which the author himself appears frequently to bo 
doubtful and on whether all the fossil contents of a 
given bed truly bdong thereto as the author seems 
always to 'issume or may in some cases be mixed 
with others denved from older honzons In any 
case this memoir will prove most useful to all mterested 
m the subject whether from the geological or palae 
ontological pomt of view. 

Virus Diseases of Plants —The brief report m 
Phytopathology vol 13 No 4 of the symposium 

r i mosaic diseases by the Physiological ^tion of 
Botanical Society of Amenca and fhe American 
Phytopatboi<^;ical Society records proceedings whlph 
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should be of outstanding interest to students of 
plant pathology and ummately perhaps of very 
great importance to agriculture As a result of the 
papers commumcated at this meeting it appears 
that several cases of leaf mosaic and even that 
important economic disease problem the leaf roll 
of potato may have to be removed from the category 
of virus diseases and assigned to the category of 
diseases of which the causal agents are protozoa 
|?ay hielson is reported to have produced photo 
micrographs illustrating definite flagellate protozoa 
found constantly associated with leaf roll of 
potato and the mosaic of bean clover and tomato 
In the light of this paper the tendency seems to 


hckerson and R 
disease as also protozoal m nature It will be 
remembered that Kenneth H Smith briefly reported 
in Nxiuar of November i8 tgza p 668 the presence 
of curious intrai^llular bodies in the dse of mosaic 
of pot-ito and demonstrated these at the meeting 
of the Association of Economic Biologists levoted 
to a discussion of virus diseases A joint discussion 
upon this subject between the Sections of Botany 
and Agriculture is put down for the Liverpool 
meetmg of the British Association and it is much 
to be hoped that upon this occasion something may 
be heard of this new work upon the subject as the 
report in P/ yt pathology concludes with the statement 
tliat without doubt this symposium marks an im 
portant milestone in the process of plint pathology 

jAPANtsF Uromscis — Seiva Ito professor of 
phytopathology College of Agriculture Hokkaido 
Imperial University has contributed a monograph 
on the I lomyces of Jipan which forms I’t 4 vol 
XI of the Joumil of the College He describes 
fifty SIX species of Uromyces and tiiree of Pileolana 
giving figures of the spores 19 species are en leimc 
33 common to Europe and 33 to Amenca One 
new species is described Uromyces \tciaun%tuga 
Ho Fight of these species ha I not previously been 
recorded from Japan Japanese rust fungi wll m 
future lie known to us mainly through the invcstiga 
tions of Japanese mycologists and yet it was only 
in 1838 that M J Berkeley and M A Curtis desenbed 
the first two rust fungi recorded from Japan 

Size AND Form in thf Vascular Tracts or 
PaiMiTlvii. Pi ANTS — Continuing his studies of the 
influence of size upon form Prof F O Bower in 
the Proceedings of the Royal Society of Edinburgh 
vol 43 Part I concludes mainly as the result of a 
reconsideration of the figures of the axial stele an 1 
petiolar trace m the fossil Coenoptendee that 
increase m size is followed by decentralisation of the 
vascular tracts Various factors such as mechanical 
necessities requirements of tissue ventilation and 
f>o on may co operate in bnnging about this result 
but the author concludes that there is certsmly 
some other factor which it is more difficult to define 
than It 18 to point out its conitequences In the 
hght of the considerations now advanced Prof 
Bower is prepared to see a writing down of the 
value of primary vai>cular characters for the purposes 
of comranson and phylesis as such characters may 
result from homoplastic change consequent upon 
change in size Ine same consideration raises the 
query whether simplicity of structure is to be 
associate 1 with small dimensions so that fossils of 
small size like the Rh>mie plants may be anticipated 
to be pnmitive 

Abnormal Wlather in the British Isles — 
Fxceptionil weather conditions in England either 
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abnormally cold or warm are of sufifiment mterest to 
warrant scientific mquiry especially with the view 
ultimately of forecasting such extreme weather 
changes The Meteorological Marine for June 
contams an article by Mr C E P Broeflu of the 
Meteorologidal Office on Sea Temperature Pressure 
Distribution and Weather of May 1933 It is 
clearly shown that the abnormally cold and showery 
weather of May was due to jpersistent north westerly 
winds associated with a steep pressure gradient 
between an anticyclone over the North Atlantic and 
a depression over the south of Norway The author 
attributes the abnormal conditions to the consequences 
of the abnormal summer of 1931 That summer 
which will be remembered as abnormally fine and 
dry over England was marked by open stormy 
conditions in the Arctic Oceanjgmilllph set free large 
quantities of polar ice This reached Iceland m the 
spring of 1933 and lowered the temperature of the 
surrounding ocean in consequence the pressure 
rose and the tracks of depressions were driven south 
word causing the unfavourable British summer of 
1923 Towards the close of 1922 the bulk of the ice 
passed into the I abrador current and this helped to 
lower the temperature of the Gulf Stream The 
combined conditions caused an abnormally cold 
spring this year in the United States The mean sea 
temperature immediately to the westward of the 
British Isks was about 3 5 E below the normal and 
this low temper iture is said to have been partially 
the cause of the high pressure over the central 
Atlantic dunng Mav It is to bo hoped that the 
abnormally hot weather of July with its associated 
thunderstorms will be subjected to a similar searchmg 
inquiry 

On AND Gas Resourcfs Osage Oklahoma — 
In Bulletm 686 of the Umted States Geological 
Sur\cy IS incorjmrated m one volume the several 
advance chapters issued between 1918 and 1920 
dealmg with this important oil beanng territory m 
Oklahoma Apart from the excellent structure 
maps included with the geological text Mr David 
White chief geologist contnbutes a significant 
mtioduction The work done on this Osmo Reserva 
tion IS a direct response to what Mr White rightly 
terms the imperative need lor mcreasmg to the 
utmost the petroleum supply of the Umted States 
The area demanded special attention m this connexion 
for SIX reasons it contams a great acreage of un 
leaiied oil lands the productivity of certam developed 
areas is already high the structures are favourable 
the oil IS of high quality transport and refinery 
faculties are already at hand and the Office* of 
Indian Affairs (which admmisters lands held m common 
by the Osage Indians) has been oflermg leases to 
competitive bidders Unfortunately many of these 
leases mcludmg some already taken up are geologic 
ally speaking unfavourable while others which have 
been neglected have great possibilities In these mr 
cumstanceb organised gcoh^ical survey was essential 
and by moans of a sjrstem whereby reports were 
published as soon as delivered by the geologists 
prospectors and others mterested were able to get 
tot nand information to guide them m their choice 
of land 1 he lucid description of structural pnnuples 
and geological terms employed together with the 
explanatory remarks m the introduction renders this 
bulletin much less formal in character than is usually 
the case with techmeal productions though a short 
comprehensive summary of the prmapal geological 
and economic features of the whole region might 
have been mcluded vnth advantage for the benefit 
of those unconversant with local detaU 
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The Liverpool Meeting of the Bntitfa Assooation 

I — ^Local Arrangfuemis 


--pHE pwlraunary programme and mvitation 
A circnlar for the meeting at Liverpool of the 
British Association in September has recently been 
issued and the subjects of the vanous presidential 
addresses and the chief sectional discussions have 
been mentioned in Nature for June i6 p 825 
A short account of the local arrangements may 
however be of interest to members of the Association 
who mtend coming to Liverpool as well as to others 
who are as yet undecided about their attendance at 
the meeting 

The Reception Room and the General Ofiices will 
be at St GeoTKO a Hall though accommodation will 
also be provided at the Umversity for meetmg rooms 
etc for (^ces and members if required St George s 
Hall though rather more than h-Uf a mile from the 
University where very many of the sections will 
hold their meetings is admirably situated m the 
centre of the city close to the railway stations and 
easily accessible by tram from ill parts The 
experience of the last meeting showed how excellent 
a reception room it proved while its beintiful 
tessellated floor adds a decorative value most rccep 
turn rooms lack 

Section E (Geography) and Section F (Economics) 
will meet in St Georges Hall the former m the 
concert room and the latter in one of the large rooms 
us^ ordmanly for purposes of the assizes Ihese 
rooms being in the same building as the Reception 
Room itself could not be more convenient Section H 
(Anthropology) will meet m the lecture theatre 
belonging to the Public Museum not more than a 
few minutes walk from the Reception Room The 
other sections will all meet in the University buildings 
hor convenience of getting to and fro Mtween the 
Reception Room and the iJniversity it is proposed 
to run a sennee of motor buses 

The inaugural meetmg and presidential address as 
well as the evenmg lecture by Prof Elliot Smith 
will be held m the Philharmonic Hall which has a 
seatmg capacity of about 3000 Citi/ens lectures 
will be given in the Picton Hall Liverpool is well as 
in several of the neighbouring boroughs and it is 
■dso mtended to give a few lectures to young per pie 
as these proved such a great success at last years 
meetmg at Hull 

The Lord Mayor is givmg a reception to members 
of the Association in the Walker Art Gallery and 
Museum and Library (all three buildmgs bemg en 


suite ) on Ihursday evening September 13 and for 
that occasion it has been arranged to ei^bit the 
greater portion of the permanent art coUections of 
the city as well as to show exhibits of interest m the 
Library and Museum 

On the last evenmg of the meeting Tuesday 
September 18 a scientSic soir^ will be held at the 
Umversity Ihis gathenng based on the hnes of the 
Royal Society functions will it is beheved be of 
the greatest interest as a very large number of 
exhibits md experiments lUustratmg recent develop 
ments m science will bo on view Ihere will also 
be a senes of lecturettes by emment men of science 
It may be mentioned that the committee engaged 
in the organisation of this soiree at the University 
hope that as many members of the Association as 
possible will wear full academic dress on that 
occasion 

Dunng the whole of the meeting an exhibition 
of scientific apparatus specimens diagrams etc 
representative of the work of all the thirteen sections 
of the Association will Ic on view in the Central 
Techme il School km Uy placed at the disposal of 
the local committee bv the Techmeal and Commercial 
Education Sub Committee of tlie Corporation This 
exhibition should prove of mterest to all members 
if one may judge from the sm ill sectional exhibits 
which have been features of the Association meetings 
on several occasions during the last decade All 
members of the Association will be a Imitted free 

A comprehens ve senes of excursions an 1 visits 
to works and places of mterest m the neighbourhood 
IS bemg uranged and the local committee hope the 
programme wJLprov 1 le mterest for all 

A special han 11 ook is in j reparation It will 
contain a number of articles deaUng witii the whole 
district of which I iverpool is the centre rather rham 
bemg rostneted t > the ciW md its immediate environs 
It IS hope I members will hn 1 it of more than merely 
eplu meral interest os the articles are all by authors 
well quahfie I to wnte on tlieir particular subjects 

Fvery effort is bemg made by the local committee 
to make the mi.ctmg a signal success It is hoped 
very much that all those mteresteil m science even if 
not iitually professional scientific workers will attend 
The local programme is developing week bv week 
an I there is no doubt th it by the date the meetmg 
commences provision will have been intftie for every 
minute of the member s day Alfrld Holt 


The Thunderstorm of July 9-zo over Southern England 


'T'HE thunderstorm which visited London dunng 
A the night of July 0-10 will find a place on the 
list of famous storms rather for its duration and for 
the spectacular effect produced at night by the mces 
sant ughtmng than for the quantity of rain associated 
with it or the damage done though neither of these 
was by any means negligible It is too early yet to 
attempt anytbmg like a complete account of the 
storm but data already at band and personal observa 
tions generously placed at my disposal render a pre 
luninary note pc^ible 

Apart from the long duration the most noteworthy 
general characteristics appear to have been the sii I Icn 
development with httle in the way of sky signs to aid 
the isolated observer the general lack of hail the 
absence of any marked squalls of wind at the surface 
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ind the very marked preponderance of cloud to cloud 
discharges without which the damage might have 
been very much worse 

The stonn * first made its appearance about 8 30 p m 
(G reenwich tune) on tlic south coast where it was 
seen approaching from the south east It then pro 
gressen N N W in tlie direction of T ondon where 
a corresponding phase was reached about two hours 
later the system hiving advanced at a speed of 
roughly 25 miles per hour This rate of movement 
appears to have been maintatned m the same direction 
across Bedford and Peterboroigh and then rather 
faster on to Hull and Middlesbrough Thunder 
storms which occurred later on July 10 at Bermck 

He Iht >ri an ■> a a wbolp u irferml to as Uw atonn bnt ths ayitem 
odn bt'^h d tveral Ir 
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Aberdeen and in the Shetlands aQ on the contmoation 
of this line were not improbaUy related to the same 
general cause though the continni^ of the advance 
of the original system cannot be verified 

The mam rainfall was confined to a belt between to 
and 40 miles ui width lymg along the track of the 
storm In this sone falls wore probably eveiywhere 
greater than i in at least as far north as the Wash 
while thev equalled 2 in m many places and reached 
3 in in isolated patches On the south coast this belt 
of heavy rain extended from a pomt between Worthing 
and Brighton to a point between Eastboump and 
Hastings while central London lay m the middle of 
the affected rone Outside this band amounts fell 
off quickly particularly on the eastern side where the 
boundary was sharply defined for example while 
Eastbourne received if m Hastmgs and places 
further east escaped ram and while Tunbridge wells 
experienced nearly on inch there was none at Maid 
stone 

Over the southern portion of the track including 
London ram fell practiudly contmuously for more 
than 6 hours so that allowmg the speed of 25 miles 
per hour the mam travcllmg ram sykem responsible 
for this belt of preupiiation was here probably about 
130 miles long in the direction of its motion and 35 
miles broad 

In the north the amounts and duration of rainfall 
wpear to have been rather less than in the south of 
Eimland 

Striking agreement in time is shown by the hyeto 
graph and microbarograph records at South Kensmg 
ton between sudden changes of pressure and mtense 
bursts of ram particularly just mter 2 A M (GMT) 
There is also agreement between the sudden changes 
of pressure at South Kensmgton and those recorded at 
Kmgsway London W C 2 by the Dmes float baro 
graph which shows the absolute magmtude of the 


pmsun chaagm It ta mterwttng 
an observer in Kampatead noted qmte indttteodetttiy 
that the worst crashes fbllowea unmedlately by 
t(»rential ram occurred at 2 13 A h and 3 45 A St 
(GMT) The first of these was about 10 minutes 
after the occurrence of the very pronounced peak 
m the Kensmgttm microbarograph record and cor 
respondum heavy ram shown by the hyetograph 
record Tbu 8 allowmg 4 miles between the places 
of observation we agam find phenomena assoa 
ated with the storm travelling at about 23 miles 
per hour 

Although a closer mveetigation is desirable before 
puttmg forward an explanation of the storm with full 
confidence an examination of the weather charts and 
upper air data available bimgs to light some very 
suggestive facts Measurements of upper winds on 
the evening before the storm sUlMluit between about 
6000 feet and 18 000 feet above the surface there was 
a general wmd current over the affected area amueing 
very closely indeed m direction and speed with those 
of the movement of disturbance itseu and observa 
tions of the drift of cirrus cloud show that above this 
the air motion was probably from about S W Now 
the weather charts for July 8 and 9 show an anti 
cyclone over the Continent and a depression almost 
stationary off the West of Ireland and further a 
current of air of undoubtedly polar ongm and there 
fore probably having a low upper air temperature 
circulatmg round the latter 

It seems very likely that some of this polar air m 
amvmg at some upper level over the south west 
districts of England and endeavourmg to work its 
way northwards side by side with the very warm air 
of continental ongm over the eastern dutncts spitmd 
laterally over the mtter producing the travelling area 
of instabihty necessary to explam the phenomena 
descnbed above M A Gibuett 


The Pascal Commemoration on the Puy de DOme 


•yHE tercentenarv of the birth of Blaise Pascal 

(bom June 19 j6y died August 19 1662) was 
celebrated at Clermont Ferrand m a senes of ttws at 
which the President of the French Republic M 
Millerand and the most distinguiahod Frendh scholars 
and philosophers met to do homage to his great geiuua 
The culminatmg mterest of toe celematioiis was 
the visit to the summit of the Puy de Ddme on 
Sunday July 8 to commemorate the expenment 
devised by P<iscal and earned out successfully by his 
brother m law Florm Pdner an experiment as famous 
m Its day and as decisive m its significance as the 
echpse expedition of May 1919 has proved to be m 
our day In demonstrating that the atmosphere has 
weight it destroyed a pnnctple of the old phjwcs 
which had become authontative the principle that 
Nature abhors a vacuum ind at the same time it 
inaugurated a new scientific concept m physics 
The ram poured as we gathered on the summit where 
above the rums of an anaent temple of Mercury a 
modem meteorological observatory has been ereem 
Those who were so fortunate as to find room in the 
small cupola ol the observatory however are not 
likely to forget M Painlevd s discourse Round the 
President were grouped the Prefects of the Depart 
ments the Mayor of Qennont the Rector of the 
Umversity Senators and Deputies the representatives 
of the Institut de France and the foreign guests of the 
Municipality In an doqnent oration M Pamlevi 
describe tne mcrotion of the great expenment and 
discussed its significance 
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No one of that large company (the Municipcdity 
entertamed three hundred guests at the iUt;fuiur 
on the mountam) who had ascended the mountain by 
the modem means of electnc traction with luxunons 
comfort m httle more than an hour can have 
failed to reflect on the different conditions which 
prevailed m Pascals time and on the enormous 
difficulties of the original expedition Those who 
are mterested may read the full and careful report of it 
in Ptoer 8 letter to Pascal It was arranged that first 
of all two sets of apparatus should be tested side by 
side to see that they gave identical measurements 
that 18 to see that each column of mercury m the 
mverted tubes (barometer tubes) reixuuned at the 
samehei^t One set was then earned up to the top ^ 
the mountain and the other left bebmd m the church 
of the Minimea at Clermont The experiments with 
each set were made at the prearrangeafhour and i»e 
cisely recorded The significance m the experiment 
was Its umqueness It differed entirely from observa 
tions which any one might make with the soentifio 
intention of recording facts it differed entirdy 
for example from observations such as those of Tydio 
Brahe It was uniquely designed to test a physical 
theory which would stand or fall by the result It 
had been known practically by engineers for a long 
time that there was a natural hmit to the actum 
of a pump and m the cmcial experiment of 
lomc^ with the column of mercury m the glass 
tube dosed at one end and immeim m liquid 
at the other it was shown that the pnndple was 
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Clitf •• that wbi6h was appliad to the actum 
of wtth ^^d iflteepca ^mnunably due to the 

The'ptoblatti unu not the fact bat its eignificance 
The AnstoteUaas held that it had been definitely 
established that the atmosphere had no weight and 
what 18 quite certain is that no means of discovermg 
Its weight d it bad any then existed It is therefore 
stninngly analogous to the case of the hypothetical 
ether wien physuuts were engaged in devwng means 
of revcAhng its presence Descartes though entirely 
oppoeed to the Anstotehans yet held on a prton 
grounds that the umverse was a plenum He needed 
the conc^ m ordw to exrfiain the vortex motion 
which m tus view accounted tor the vanety of material 
fotins The apparent vacuum in the romcelli tube 
he Buj^KMed to be due not to an absence but to the 
presence or rather to the entrance under the conditions 
of the mmenment of a very subtle matter Pascal 
on the other hand to quote M Painlev4 s inspirant 
de GahUe et Tomcelh entre la science d Archimdde 
et la science modeme ]ette un pont par dessus vingt 
sidcles La mesee hydraulique le baromdtre observd 
h diverses mtltudes ce sont les illustrations dune 
statique nouvelle qm embrasse k la fois dans les 
mftmes prmapes 1 rauihbre des liquides et celui des 
gaz Let us imaguie he went on to say that 
through some disaster everything which we now know 
about Pascal had been lost to us save only his scientific 
writings In what hght would he appear to us^ 
We should be right to pomt him out as the first of 
the positivista methodical^ disengaging facts from 
the confusion of words mscreditmg purely verbal 
defimtiona cet air subtil qm auiait on inchnations 

cette lunuiie qm est un mouvement luminaire de 
corauscules Inmineux 

Other memorable discourseb followed m particular 
one by M Picard before we sat down to the sumptuous 
banquet which the Uumcipahty offered its guests 
When this was concludecl the President of the 
Republic rose and to the enthusiastic applause of the 
company though it must be admitted to the general 
surprise of those who were thinking of Pabcal 
delivered an impassioned and truly eloquent speech on 
the politics of the hour which was immediately 
transmitted round the world The nun ceased and 
we made the return journey to Oermont favoured by 
a clear sky and splendid view over the grand Auvergne 
coimtry The aty was gaily decorated for another 
celebration in the square over which the statue of 
the seated Pascal presides H Wildon Carr 


An Advance in Photometry 

U hRR £ STEINKE in an mvestigation mto the 
A A accuracy of the Wien Planck law m the ultra 
violrt legion of the spectrum has recently made use 
of mster and Geitel’s potassium photo dectnc cell 
as neitber the thermqule nor the bolometer was 
sufiiciently sensitive to measure the nunute quantities 
of radiant energy involved (Zetis f Physth ii 
4and5 pp 2x5238 1922) 

Heir Steinke has found it poesilfie to mcrease the 
sensitiveness of the cell enormously by mcreasmg 
the voltage betw e en the potassium anode and the 
platinmn cathode and has carefully investigated 
the behaviour of the cell under these conditions For 
red light Xm630^ an mcrease m voltage from 20 
to 210 multiphes the sensitiveness by 1045 and for 
violet light A «* 462191 by 1595 Iwa is due to the 
increased ionisation from colUu^ between the greatly 
accelerated dectrons and the argon contained m the 
ceB 


It was not possible to apply such a h^ voltage to 
the cell suddenly without a lummomTmscharge it 
was necessary to raise it gradually for boon or even 
days at a tune and it was thmi possiUe to reach the 
210 volts already mentioned At 212 volts luminous 
discharge took place after which the cell discbarged 
at 162 volts recovering if left to itself for some days 
so that the potential could agam be raised to 200 
volts In forming the cell as above for high voltaget 
it was found that each tune the voltage was mcreased 
there was a strong darkness current at first 
which diminished m the course of tune to tero for 
lower voltages and at 210 volts to a modoate value 
after several days 

When the cell is prepsued m this way and is 
illummated a fatigue enect is obsorved the time 
required for the thread of the Lutz ^elmann electro 
meter to move from a certain division on the scale 
to another (85 to 65) pradnally mcieasmg to a limit 
mg value which m one expmment was T«mhed m 
about fifteen minutes This limitmg value was deter 
mmed mall the experiments These were always made 
m the order of mcreasmg illummation as it was found 
that a high illumination produced a kmd of after 
action and a small illumination measured shortly 
afterwards showed a higher value than the real one 
For the high voltages employed the luniting value of 
the photo electric current was not proportion'll to the 
illumination as it was found to be by hlster and 
Geitel for moderate voltages but the following 
relation was proved to exist I ML where I is 
the photo electnc current 1 the flow of radiant 
energy and r and M are lonstants The cell con 
stant M vanes with the wave length and with the 
voltage applied to the cell for small voltages it 
scarcely dufers from umty and the law becomes 
identical with that of Lister and Geitel for \ 316m 
X was observed to be i 3495 with 208 volts on the 
cell terminals and mtermediate values were found for 
other wave lengths and voltages 

TTsing the method desenbed Herr Steuike has 
measured the exponent m Planck s formula 

C 1 

EX r j f^ * number of different wave lengths 

mcluding 340i9» tod siomt m the ultra violet The 
mean vuue is 14 385 the largest variation from this 
bemg 063 per cent and the mean probable error 
o 16 per cent The actual probable error is rather 
greater than this owmg to the difi6culty of deter- 
mining the wave length of the rays employed which 
were separated from the l^t of a carbon ja 
candescent lamp by filters The value agrees satis 
factonly with that determined b> previous observers 
for visible radiations The observations also s^w 
that carbon radiates throughout the range of wave 
lengths mvestigated as a grey body Herr Cteihke 
proposes to oontmue the mvee^ation and to measure 
the constant C m the above formula 

It would appear that the improved method of 
using the photo dectnc cell should prove of the highest 
value m work on the spectrum particularly in the 
ultra violet 

Intenutioiul Conference on Nature 
Reserves 

'T'HREE Associations m France entitled respect 

A iveiy the Soadtd Nationale d Acdimatatm de 
France the Ligne Fran^ pour la Protection des 
Animaux and the Socidte pour la Frotectioa des Pty 
sages de France recently invited the Royal Society m 
the Promotion of Nature Reeerves to send ddegatM 
to attend a conference Pour la ProtectioaM la 
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Nature This Conference was held m Pans on 
May 31 Tune 1 last and at the request of the Society 
for the Iromotion of Nature Reserves it was attended 
by lanrd UUswater £ G B Meade Waldo and 
Mr Percy R Lowe (Bntish Museum Natural History) 

The Conference was presided over by M Mangm 
director of the National Museum of Natural History 
m Pans mid was divided into five bections (1 ) fauna 
fit ) flora (m ) geological (iv ) sites and landscapes 
(v ) general 

At the sittings of the vanous sections papers were 
read in rrench by many members upon a great 
vanety of topics Most of the speakers dealt with 
the subject matter of the Conference so far as it 
affected their own country or their own special part 
of It and few treated the subject from a general point 
of view The paper read by the Swiss dele^te was 
a stnking exception to this rule while M Burdets 
lecture ulustrated with shdes which dealt with the 
Nature reserves of Holland was a very useful and 
practical contnbution to the Conference 

It was felt by the representatives of the Royal 
Soaety for the Promotion of Nature Reserves that m 
any similar future conference a senes of resolutions 
not loo many in number should be prepared and 
circulated some weeks before the Conference so that 
there might be ample opportunity for their discussion 
emendation adoption or rejection buch resolutions 
should deal with the subject matter from a general 
pomt of view and should indicate the best method 
of estabhshmg Nature reserves whether by State 
legislation or pnvate enterprise in what manner 
such reserves might be best Mnunistercd how funds 
might be obtained for the purpOi»e how the nghts 
of mdiwluals in the lands in question are to be 
protected modified or abolished how the selection 
of the proposed public parks or nature reserves is to 
be determined ind m whit manner subordinate 
questions arisitig therefrom are to be answered 


University and Educational Intelligence 

Gi Ascow — Prof An Irew Gray has intimated his 
desire to retire from the chair of natural philosophy 
on September 30 next on grounds of health ftof 
Gray has occupied the chair smee 1899 when he 
succeeded Lor 1 Kelvin During his tenure of office 
the fine institute of Natural Philosophy which was 
designed and erected under his directionr I as been 
added to the numerous new scientific buildmgs of 
the University Some 1100 students a year are 
accommodated in its spacious lalxiratones ind class 
rooms 

Cambridol — In connexion with the recent inter 
national Conference of chemists in Cambridge honorary 
doctorates m science were conferred upon a number 
of distinguished foreign chemists In introducing 
them to the Lniversity the Pubhc Orator sjxike as 
follows 

Multa nobis antiquitas tr ulidit quibus adhuc mtitur 
humana vita multa recenttores reppererunt et 
quotidie nova profert usus (luantas omnium muta 
uones induxent vapor domitus et quasi freno sub 
ditus quantas explotata res chenuca nuUi non est 
notum Inter se ergo consociati sunt ilh qui sive 
iDso ventatis amore sive commercu causa promovendi 
cnemica tractant ct quotannis concihum convocant 
Hoc anno patnam nostram petierunt et mter urbes 
Bntannicas Cant ibngi im Multarum gentium legatos 
praesentes vidcre laetamur abesse adhuc dolemus 
nonnullanim Lnivcmtas nostra voluit e tanta 


frequentia quosdam titulo doctons declare quo 
paiuactum nt omnibus quanto honon et haec stuw 
et qui eis se dedermt timvenos habeamus 
Pnmum vobis praesento Albimum Haixbr Quid 
quid enim m scientiu apud Irancos agitur in 
Acadenuam suam Scientiaxum confwunt hoc m 
circulo conveniunt omnes qm haec studia pro 
sequuntur hnic quasi senatiu cunoeque quotanms 
praeficitur vir egregius Quern ergo fmtermtas sua 
honore tali dignata sit ilium et noe honorare volumus 
Sequitur VftLDLR Dwight Bancroft et studus et 
affinitate nobis conjunctus qm alter Uhxes multorum 
providus novam Ithacam novis artibus Uluminavit 
Itidem provonit Ernlstus Julius Cohen quern 
in Academia sua Rheno Trajectina ut Ovidium 
alterum 

in nova fert ammus mntata^|j^|pe formas 


Francus et alius inseqmtur apud Pansios in 
Coll^o Franoorum professor Carolis Moureu 
non lUe rerum contemptor minutissimarum sed 
inquisitOT acemmus 

Hodie dum procul homficis tonat Aetna nmus 
non uBitato salutamus Itolum Rafaeiem Nasini 
ouem nobis misit urbs Etrusca Vergilio nota 
Alphaeae ab ongme Pisae Hic explorandos sibi 
Volcam lelegit vapores 


necnon et Albunea qualem 

exhalet optnA mephitim 


Helvetius quoque adest lam semor Umversitatis 
Genevensis professor Amatus PicrET qui bases 
rerum inspexit ad mvestigandum cunosus quae 
vacuum ptf inane fieri jpossmt 
Gandavensis item Academiae professor advenit 
emus bi vehtis opera reeognoscere sunt qui possint 
oratione fluentiore vobis exponere constat tamen 
illorum qui taha tractant nullum Freufrico Swarts 
antecellere 


1 elix qui potuit rerum cognuscere causas I 
Credo equidem sed non onuubus omnia concessere 
Pareae Arcadiam nactus sum Musarum anti 
quiorum aedituus mdignus contempto in fano 
ministrare laetus Vos quorum est piMigia tractare 
e terra Cham exorta quaeso muii ignoscite si 
Itnguarum nescius singularum Latino vos gaudere 
lubeam umvetsos 


LivFRrooL — hollowing on the death of liis widow 
the ost ite of the late Prof Campbell Brown has been 
handed over to the umversity under the conditions 
stated in his will These provide that (i) A 
Campbell Brown chair of industrial chemistry shtdl 
be estabhsbcd with an endowment of tiool the first 
professor to specialise in oils fats and waxes In the 
first instance the salary shall be looo/ per annum 
(3) The income of a sum of 5000/ sh^ be placed at 
the dwposal of the professor for the upkeep of bu 
department (3) A Campbell Brown fellowship value 
150! per annum for semor and honours chemistry 
students not necessarily trained m Liverpool 
be established and (4) The balance of the bequest 
riiall be invested and accumulated until sufficient 
mcome accrues to enable entrance scholarships of 
the value of 80/ per annum tenable for throe or four 
years to be offered 


me loiiowmg aoctoratos have been 
awarded PhD (Sctence) Mr L Hall (Battersea 
Polytechnic) for a thesis entitled The Study of 
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C>ptlc«l Actfvitf Mr H FhiUin (Battersea 
Polytechnic) for a theels entitled The Relaticm 
between Chomcal Constitution and Optical Rotatory 
I\>wer Mr A BrammaU (Imperial College Royal 
CoU^ of Science) fhr a thesis entitled The Minefu 
ogy Stmctnre and Petrology of the Dartmoor 
Granite Mr H Schofldd (Imperial College Royal 
College of Soence) for a thesis entitled The Measure 
ment of Thermal and Combustion Efficiency of Hi{^ 
Speed Multi Cylinder Internal Combustion Engmes 
by the use of a new Optical Indicator and Mr 
R L Smith Rose (Imperial College Royal College of 
Smence and City and Guilds College) for a wests 
entitled On the Vanatioiis of the Apparent Bear 
ings of Fixed Radio Transmittmg Stations Pk D 
{Fngtnemng) Mr H F G Letson (East London 
Collie] for a thesis entitled The Experimental 
Determination of the Temperature Distnbiution and 
Calculation of the Thermal stresses in a Diesel Engme 
C]dinder Lmer 

Apphcations are mvited for the WiUiam Juhus 
Mickle fellowship of the value of at least 200/ 
awarded annualfy to the man or woman resident m 
London and a graduate of the university who is 
deemed by the Senate to have done moat to advance 
medical art or saence withm the five precedmg years 
Applications mflst reach the Principal Officer of the 
University South Kensmgton S W 7 by at latest 
the first post of October i next 


On Tuly 27 the summer meetmg of the Umvcrwty 
of Oxford Delegacy for the Extension of Teaching 

r is with an inaugural lecture by Sir Michael Sadler 
have already referred to the excellent programme 
which 18 being provided this year (Nature May 19 
p f88) which mcludes lectures on the functions of 
universities the economics of English country life 
and research m organic chemistry Special railway 
facihbes are being offered for those desirous of 
attending the meetmg Full particulars can be 
obtained from the Semetary University Extension 
Delegacy Examination Schools Oxford 

The jubilee celebrations of the Cambndge Um 
versity Local Lectures began on Friday July 6 with 
a 8pe<^ Congregation for the conferment of honorary 
degrees for distmguished service m the cause of 
umvemty extension namely the degree of LL D on 
Sir Michael Sadler Mr R G Moulton of Christ s 
College and Mr Albert Mansbndge and the draree 
of M A on Mr G P Bail^ Mr J H Fisher and w 
Alfred Cobbam On the ^turday and Monday there 
were meetmgs of a conference on extra mural teachmg 
Speeches at the conference emphasised the far reachmg 
effects of the movement initiated m Cambndge by 
James Stuart m 1873 which has spread not only 
thronglfout the Bntiw Empire but to most of the 
civihsM countries of the world attaimng its greatest 
Md most vanons devdopments in the Umted States 
The s peeches dwelt also on the value to extra mural 
lectums of the stimulatioiv they receive from 
lectunng to (and being cross exanuned by) adult 
amices contrasting their eagmess with and 
perhaps exuserating the lethargy and anxiety to 
curb an exhibition of enthusiasm of the nonnal 
undergraduate student In the opinion of the Master 
of Balliol those who are respo^ble for the further 
development of the movement are at a partmg of the 
w^ and careful guidance will be needed if it is 
nm to suffer the usuu penalty of success and become 
absorbed m its own mecnatusm Progress will 
depmd largely on co operation between umversities 
wcalauthonto and voluntary bodies 
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Sodetiea and Academies. 

London 

Mmeralogical Society June 19 — Dr A Hutchm 
son president m ffie cnair — L J Spencer with 
chemical analyses by F D Mountain New copper 
lead minerals from the Mendip Hills (Somerset) 
Mendiptte (aPbO PbCl,) which occurs as crystaltme 
noduln m manganese ore is recorded from new 
locahties Chloroxiphite (aPbO Pb(OH), CuCU 
as green monochmc olades resemblmg cpidote and 
diabolerte (2Pb(OH), CuCU as bright blue tetragonal 
plates resembling boleite both occur embeddra m 
the mendiprte Hydrocerussite (sPbCO Pb(OH)i) is 
abundant sometimes as large crystals (1 s crystallued 

white lead ) Crednente (CuO Mn, 0 ,) forms fan 
like aggregates of thm plates Pyromoiphite was 
some centuries ago evidently on important ore of 
lead m the Mendips Wulfemto and mimetite have 
been found \t Higher Pitts near Pnddy The vanons 
minerals show progressive stages of alteration with 
some well marked psendomorohs mendipitc — ^ 
hydrocerussite — >aeni8Site chloroxiphite — ^ydro 

cenissite + malachite I — ycerussite + crednente — ^ 
malachite II — "W F P McLmtock On a petaUte 
besrmg rock from Devonshire The wcu known 
aphte from Meldon m Devonshire develops m 
oertam parts of the mtrusion a soda hthia phase 
nch m me rare lithium olummium sihcate petahte 
This mmeral not previously known from Britain 
occurs as one of the final products of consohdation 
of the aphte either in coarse gr<uned veins of pegmatite 
issociated with quartz ormoclase ilbite a hthia 
bearing mica tourmaline andapitite or as irregularly 
shaped misses throughout the rock itself The 
petahte gives nso by decomposition to the pmk 
clay montmonllomtc so well known from this 
locahty Certam other veins free from petahte 
are also present the most mterestmg constituents 
of the rarer lypes bemg prehnite axmite and a 
pleochroic cordiente The apatite m the aphte is 
a pneuinatolytic mineral occumng not only m the 
rock as ophitic patches enclosing quortr and felspar 
but also inreregnatmg certain xenohths of peculiar 
type — A BrammaU and H F Harwood The 
accessory minerals of the Dartmoor granite Tour 
mahne which is one of the mmerals identified 
ongmated at two stages m the coolmg history of 
the mtmsion (i) pre sohdification — ^pnmary and 
secondary (2) post sohdification — secondary Tho 
more severe and widespread pncumatolysis and the 
lodes are referred to a post solidification stage — 
Scitaro Tsubot (1) Optical dispennon of three 
intermediate plagioclises The pnnci]^ refractive 
mdices a p y of (a) ohgoclase from Hawke mme 
Bakersvillo North Carolina (b) andpsme fnxn 
Maeyama Shinano Japan and (cl labradonte from 
County Down Ireland for light of 9 different wave 
lengths and the optical orientations of the first and 
the third of these felspars for light of 5 different 
wave lengths (700 *44 389 3 333 308 w) were 
detenmned (2) A dispMsion method of detennuung 
plamoclases m cleavage fiakes The method is based 
<m me principle of H E Merwin s unproved immersioa 
method By means of a diagram a quick and exact 
determination of plagioclases is possible It is 
applicable to small cij^tals such is are conunoo m 
rocia —C S Garnett The toadstone clays of 
Deibyshire The ohvmeHlolentes ( toadstooes ) of 
Dcrbysbire undergo two types of alteraticm (1) by 
ordmary weathenng to lunomte or ochrsous depositt 
(2) m me absence of oxidising agents under a 
stone covenng they may pass fhtongb 

one and green earth fo a greemah white 
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or almost white clay ( toadatone clay ) with the 
compositioii 2A40, 6S1O, 3H/) — G T Prior 
(1) The meteoric stone wm^ was seen to tall at 
Ashdon near Saffron Walden Essex on March 9 
1933 Tlie stone which weighed about 1300 grains 
18 a white chondnte showmg on one face well marked 
radiatmg hnes of flow of the fused crust (2) The 
Smai meteorite Ihe meteonc stone of 1435 grams 
which was seen to fall near Kantara m the north of 
the Smai Penmsula m July 1916 is an mtermediate 
hyi>eisthene chondnte havmg a percentage of nickel 
iferous iron of about 8 6m wmch the mckel amounts 
to about 13 ^ cent — G Greenwood Communica 
turns from the Crystallographic Laboratory of the 
University of Manchester No i The detection 
of rotatory polarisation m an orthorhombic crystal 
exhibitmg crossed axial dispersion A plate per 
pendicular to the acute bisectrix of a crystal of tn 
iflienyl bismuthme dichlonde when in the extinction 
losition transmits a bnlhant green monochromatic 
light due to circular polarisation — ^A h Hallimond 
The chcnucal classification of tlie mica group I The 
acid micas 

Linnean Soaety June 21 — Dr A B Rendle 
president m the choir — E Heron Allen and A 
Borland The Foromintfera of Lord Howe Island 
South Pacific Some 199 species of horammifera 
identified from matenil collected by Prof R Douglas 
Laune at Lord Howe Island m 1914 and mclnoing 
two new genera and seven new species were descnbed 
The chief feature of the collection is the prevalence 
of forms in the condition of reproduction («) by 
viviparity and (6) by budding T A Dymes 
Seeds of the marsh orchids The marsh orchids fall 
mto two groups (i) Maculatae and (2) Latifohas 
The seeds of Maculatae differ from those of the 
Latifohae m that the testal colls ore sculptured 
Seeds eaen from the same plant may vary greatly 
though Ofch%s tnajahs Reich has umform seeds 
— A Dandy and Miss Leshe M Frederick On a 
collection of sponges from the Abrolhos Islands 
Western Australia There are forty eight determm 
able species of which twelve are reg^ded as new 
The Colcarea identified mclude a number of fine 
specimens of the rare GranHopsK cybndnca and 
there is a new species of the rare and remarkable 

Pharetronid genus Lelapia and a new genus of 
Leucasadae The Tetraxonida form the bulk of the 
collection Ihe sponge fauna of the Abrolhos Islands 
IS mamly mtermraiate in character between that of 
the more westerly Indian Ocean and that of the more 
easterly Australian coasts but it contains a unall 
element apparently derived from the north — ^Ethel 
N Miles Thomas Observations on the seedlmg 
anatomy of the genus Ricmus The presence of 
atiemaU or root xvlcm in the hypocotyl and cotyledons 
of several species of Ricmus including R communts 
18 established At an early stage the alternate or 
radial elen ents alono are lignified The tissue 
mupmgs associated with root structure are only 
found low m the axis while above the collet eight 
stem bundles are found which <tre continued upwards 
as the four equally spaced bundles of the cotyledonb 
In addition there are alternate xylem elements in 
the cotyledonary plane t e that passing through 
the centre of each cotyledon The existence os well 
as the resorption of these elements which are usually 
m direct contmmty with the cotyledonary root poles 
has now been established m a large number of di 
cotyledonary species — C H 0 Donoghue Opistho 
branchiata collected in the Abrolhos Islands 

Royal Anthropological Institute June 36 — ^Mr 
H J £ Peake m the chair — ^Hazzledme Warren 
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The lategt group which is found upon the Stoke 
Newington floor is a clearly defined Monstenan 
mdustiy with fine examples of both raeknrs and of 
the equally charactenstic trimmed flake pomts 
Dehcately finished pomted and ovate implements 
are also found This floor occurs m the upper 
sandy beds of the torrace deposits associated with 
a temperate flora Corbtcula flumtualts and the 
northern migrating animals The senes of mter- 
mediate age are found m the underlying gravels of 
the terrace and they constitute an equally well 
defined late Chellean group They are contemporary 
with the gravel Tim third and apparently oldert 
benes are greatly abraded denvatives and they 
frequently exhibit a second senes of abrasions and 
chips that are later than the patmatwnof the flmt 
The dominant fonn of implement isrWBe thick 
ovate type made with a mmimum of flaking although 
occasionally better finished examples are found 
The pointed form occurs but is less common This 
senes is comparable with the Hill group descnbed 
by Prestwicn from the Kentish plateau and is con 
Bidered by some to be of Early Acheulean date 
There is nowever much cumulative evidence from 
other locahUes besides Stoke Newington which 
would appear to suggest that the denvative senes 
of Stoke Newmgton may be older than the Chellean 
group as defined by Dimmont from the Somme 
Valley 

Arutotelun Society July 3 — Prof A N White 
head president m the cnair — M Ginsberg The 
category of purpose in social science The mterpre 
tation of purposive activity as consisting m the 
realisation of conscious factors mvolved m voluntary 
behaviour is misleading when applied to creative 
work and practical activity and it breaks down m 
the biology of the lower organisms The purposive 
must be related to the teleological A comparison of 
mechamcal orgamc and purposive wholes shows the 
importance of viewing purposive wholes os a species 
subsumed under a wider genus conational wholes 
These may be defined as systems which maintain 
themselves as wholes by the stnvmg of their parts 
towards mutu il adjustment They vary enormously 
m the degree of mtogration achieved and the ex 
plicitness with which the ends of the system are 
rvolised by the parts of which they consist Perhaps 
organisms are conational wholes There are all sorts 
of organisms belongmg to different levels of mtegra 
tion bo there are all sorts of social wholes varying 
m plasticity articulateness and comprehensiveness 
It u important to recognise mtcgrations of different 
orders or levels and the land of mtegration achieved 
by societies is not the some as that which charac 
tenses the holding together of mental processes m 
one stream of consciousness Institutions and tradi 
tion may be regarded as the result of trial and error 
experiments towards mutual adjustment 

Dubun 

Royal Dublin Society June 26 — Prof J A Scott 
in the chair — H G Becker Improved methods of 
evaporation under laboratory conditions A special 
form of oil bath mcorporatmg a wmd tunnel was 
used to determine the rate of evaporation of distilled 
water at different temperatures from 30® C to 100* C 
and m currents of air of different speeds the rate 
of evaporation being measured by observing the fall 
of a glass float m the hquid The rate is proporhonal 
to the vapour pressure up to 90° C above this 
temperature it mcreases more rapidly By mamtam 
mg the water at 95® C m a current of air of 300 ft 
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per aun a aeveofold increeM m the rate of evapora 
tkm yras obtained as compared ‘mth the rate of 
evaporation on a water or steam bath A new form 
id laboratory evaporator described consists of a 
glass bulb containing the liquid mounted on fibre 
beanngs and rotated by a small motor while it is 
heated directly by a bunsen burner The rotation 
prevents the liquid m contact with the glass bulb 
firwn becoming superheated and besides keeping 
the hqmd mixM spreads it out m a thin film on the 
upper surface of m bulb while a current of air or 
uu^erent gas can be blown through the bulb It is 
possible to obtam rates of evaporation up to twenty 
four times as great as that on the water bath — 
H G Becker and W £ Abbott A rapid gasometnc 
method of estimating dissolved oxygen and nitrogen 
in water The gas is expelled oy dissolvmg on 
electrolyte m the water the displaced gas bemg 
liberated in a partial vacuum collected and measured 
Caustic potaw is the most satisfactory electrolyte 
The anmytical results are comparable with those 
obtained by the Winkler and boilmg out methods 
The advantages claimed are simplicity of apparatus 
rapidity and smallness of the water sample required 
for a determination —W R G Atkins and M V 
Labour The hydrogen ion concentration of the soil 
and of natural waters in relation to the distribution 
of snails The hydrogen ion concentration of the 
soil IS a factor hmitmg the distnbntion of snails 
which are far more numerous between Ph 7 and Pm 8 
than elsewhere Of 37 species of snails found in the 
districts studied 4 species occurred at P 5 so species 
at Ph 7 and 14 spei^ at Ph 8 Snails with hyahne 
shells occur over a wide range but those with 
calcareous shells arc lumted to the more alkabne 
soils Gramte and quartate regions l^ve few speaea 
basaltic districts have a more numerous fauna and 
limestone areas are nch both m variety of speaes 
and number of individuals The distnbutioa of 
some species wittun the British Isles is probably 
explamed by the age aud area theory of Wilhs 
rather than by a limitation through unfavourable 
ecological factors CochheeUa barbara appears to 
have a western and Thtba canttana an eistem origin 


Pams 

Academy of Sciences Juno 35 — M Albm Haller 
m the chair — ^Maurice Hamy The determination 
of small diameters W the mteifeience method 
P A Dangeard and iWre Daageard Second note 
on the vitahty of leaves of Aucuba preserved in 1 
vacuum The Aucuba leaf after bemg m a vacuum 
for twelve months resembled macroscopicilly and 
microscopically a freshly plucked leaf It retamed 
Its origin'll gi^ colour and the vitahty of its cells 
was nndimmished — ^Morm Molhard ,The deter 
mining factor m the formation of conidia m Stmgmato 
oysits ntgra The formation of comdia is detenmned 
oy a deficiency of phosphorus or other nutritive 
element in the culture fluid together with an excess 
of TOtassium — V Grignard and R Bacourrou The 
methylheptenols thiw ketomc decomposition — 
F H v*n den Dungan Calculation erf the simmle 
poles of a meromoiphic function — Gmo Fane The 
congruence of the normals to a quadne — Ddcombe 
The analytical theory of irreversiblbty Elementary 
isokmetic transformations — C Gutton S K Mitra 
and V TloitalS The high frequency discharge m 
rarefied gases The frequency range m these expen 
ments varied between 50 and 3 140 000 and tubes 
with mtemal and external electrodes were used the 
M being dry air The potential varied with the 
oeqnency and tor tubes with mtemal electrodes 
the dtflerence of potential always mcreased with 
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the frequency for tubes with external electrodes 
the pressure of the gas affected the relation between 
potential and frequency — Jacques Brrera Colloidal 
supports for obtaining the emission spectra of sohi 
tl(^ The spark is passed between rods of gelatm 
containing the salt under examination method 
has the advantage that fewer hues are mtxoduced 
mto the spectra by the electrodes than when metal 
or glass simports ore used for the solutions — 
Dumeux Tlie mass of the particles which emit the 
secondary spectrum of hydrogen The experiments 
desenbea lead to the conclusion that all the lines 
exammed m the secondary hydrogen spectrum must 
be attributed to the molecule of hydrogen — ^MUe 
St Meracineanu Researches on the constant of 
polonium Published values for the period of 
polomum vary between somewhat wide limits 
134 5 to 143 days The value 139 3 days is regarded 
as the most probable Deposition of radioacttve 
substances on glass is preferable to deposition on 
metal plates m researches of this nature — G Dupont 
and L Defslbres A curious case of separation of 
optical isomendes by distillation and by crystalhsa 
tion A partial separation of active and mactive 
pmene can be made by fra tional distillation with 
a very efficient column evidence of a sumlar separa 
tion has been obtuned by frictional crystallisation 
at - 75® C — M Geloto Isotherms of the adsorption 
of B-ilts by manganese dioxide Li^nmental results 
of the adsorption of copper nickel and iron by 
precipitated manganese diu»do a simple expression 
18 deduced which accurately expresses the expen 
mental data — Paul Pucsl The magnetic properties 
of cyanic and cyanunc compounds From a study 
of the magnetic suscratibihty of compounds contam 
mg the groups (CNO) and (C,N, 0 ,) and assunung 
the law of additmty conclusions are drawn con 
cemmg the constitution of these compounds Cyanunc 
acid IS regarded as poBsessmg a btructurc s imi l ar to 
the benzene nucleus but isocyanurates and cyamehde 
differ m structure although containmg a six atom 
ring — Andr6 Charnou Iho reciprocal displacement 
of substances earned down by precipitates Chromic 
acid IS earned down by a precipitate of alumimum 
hydroxide and this cannot be washed out with water 
or with solutions of salts of monobasic acids the 
chromic acid however can be removed completely 
by washmg with solutions of salts of dibasic or 
tnbasic acids (sulphate oxalate phorohate) — Henry 
L Armstrong The origin of osmotic efiixits Hjrdiono 
dynamic transformations m aqueous solutions Dis 
cardmg the Arrbemus the ry as irratfonal and m 
disagreement with the facts a rteumi of the hydrone 
tlieoiy is given and this is regarded as explainmg 
all the properties of aqueous solutions — Allred 
GiUst and Fernand Ciot It is common knowledge 
that treatment of the fibre before dyemg with copper 
salts m some cases mcreascs the fastness to li^t 
It 18 shown expenmentoUy that a prehmmary treat 
ment of the fibre with cuproua salts exerts a strong 

g rotective action agiunst light for the dye sB diamme 
lue — ^Max and Michel Polonoviki The constitution 
of cBcime — Raymond Delsby The action of formic 
'icid on ethylgl> cerol Conversion mto p ethylacrolem 
The decomposition of the crude mixture of formms 
from ethylglycerol gives two unsaturated ddcohols 
vmylethylcarbmol, CH, CH CH(OH) C^, and 
(Jetiiylallyl alcohol C^, CH CH CH,(OH) the 
litter bemg new — M Psriselle A new workmg 
method for the preparation of ramphene In the 
ordinary method of preparmg pincne hydrochknida 
a yield of 33 63 per cent is obtained the yield can 
be raised to « per cent by conducting the saturation 
with hydrochlonc amd m two steps with a two days 
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interval For the conversion of the chlorhydrate 
into camphene the substitntion of the sodinm 
denvative of creaol for sodium phenate mvea a purer 
pj^uct in nearly quantitative yield— ^ BarraM 
Ihe contmuity of the dnft seriM of the eastern 
Corbiires between la Berre and Narbonne — 
Delhaye and A Salte The Central African Graben 
between Lake T<mganyika and Lake Albert Edward 
— Adolphe Lepape The relations between the 
radioactivity, tei^^mture and hydros sulphide 
of the spnn^ of Baanires-de Luchon Explanatory 
hyxxjthesis — MM AUyre Chaasavant and Chouchafc 
The measurement of the degree of lonisatian of 
nuneral waters — de Montessus de Bailors The 
local prediction of the weather — Lubimanko and 
Mile O SSegloS The adaptation of plants to the 
duration of the bnght penod of the day Green 
plants show a speofic adaptation to the period 
dunng which they are illuminated — Louis Deuiana 
Venous hxmodynamometry Cardiac luemodynamo 
metry — J Beyne The ongm of the accidents 
cauBM by strong atmoephenc depressions and 
on the protection of the aviator agamst troubles 
of anoxhaemic order For moderate reductions of 
pressure it is sufficient to supply so much oxygen 
that Its partial pressure should be nearly ai per 
cent of an atmosphere At low pressures corre 
spondmg to high altitudes (more than lo ooo metres) 
even when the wants of the organism as regards 
oxygen arc met there are still troubles which must 
be ascribed to other factors — Jules Amar The 
organisation of work with the spade — L J Simon 
and E Aubel Is pyruvic acid one of the terms 
of decomposition of glucose in the course of 
glycolysis ’ Pyruvic acid is not transformed by the 
elements of the blood It is not produced durmg 
the process of glycolysis and cannot be considerea 
as an intermediary product of the decomposition of 
glucose mto lactic aad — Ch Bedd The toxic power 
of a polymer of hydrocyanic acid The experunents 
were made on the polymer possessmg the composition 
(HCN)4 This was found to bo much less toxic 
than hydrocyanic acid — Albert Berthdot Researches 
on pyruvic acid considered as a factor m anaerobiosis 
— Maurice Wolf The importance of cakaum and 
potassium m the pathological physioli^ of cancer 
— Charles Pdres The castration of decapod Crustacea 
carrymg Epicanda as parasites 

Washington DC 

Nabonal Academy of Sdences (Froc Vol 9, No } 
May) — S Jennings (i) Crossmg over and the 
theory that the genes are arranged in the chromo- 
somes m serial Older Assuming that the genes are 
arranged Imearly and that the occurrence ca a break 
mterferes m some way with the occurrence of another 
break at any jomt withm a certam distance the 
cross over ratios can bo calculated The theory is m 
accord with Morgan s work on Drosophila (3) Some 
consequences of difierent extents of mterference m 
the crossmg over of the genes For mterference 
extendmg to a distance of 30 units (one unit bemg 
the distance between genes to give 1 per cent of the 
crossmg over) no cross over ratios greater than 50 
per cent are produced With greater distances of 
mterference the cross over ratios osoUate about 50 — 

L a Detlefsen and L S Clemente Genetic variation 
hnkage values In Drosophila mslanogaster, the 
crossmg over ratio can be varied but not neOessanly 
to the same extent with regard to each part of the 
chromosome — C Barus The dumlacements of the 
capillary dectrometer, for progreanve dilntioiis of the 
electrolyte The negative meniscus is ahraya dis- 
placed more rapidly than the positive meniscus, 


thon^ the whole cjrde is retarded by movsaatag 
dilution — W Duane The transfer m quanta m 
radiation momentum to matter It is aaeumed tiiat 
the laws of the conservation of energy aad momentum 
apply to tiiese transfers From a consideration of the 
reflection of X rays by a crystal equations a 
the momenta transferred to a crystal an d 
Applymg dimensional reasonmg other ei. 
can be obtamed which lead to the Braggs law of 
crystal reflection and the general equations of 
defraction of X rays by a crystal Ihe reflection 
of X-rays charactenstic of the chemical constituents 
of the crystal can be explamed The theory is 
also apphed to'the phenomena of hght and radiation 
generally — ^I Roman Mutual electromagnetic ir^ 


mentum and energy of a system of moving draiges 
— R C Telman, 5 Karrer, g^d B W Guernsey 
Further expenments on tiie^Ms of the electnc 
earner m metals A hollow copper cyhnder was 
rotated inside a coil of 60 miles of copper win (o x 
mm m diameted which served as the secondary of 
a transformer The secondary was connected thioi^ 
an amplifier to a vibiation galvanometer The 


mertia of the elections m the rotating cyhnder causes 
them to lag and sets up an £ M F detected h 
galvanometer The deflect 


1 by the 

„ ^ en com- 

pared with those caused by the known EMF 
accompanying transverse osdllation of the cyhnder 
in the earth a magnetic field The average vmue for 
ml* was 5 ifl X io~* grams per abcoulomb, indicating 
that the mass of the earner m copper is about the 
same as that of an electron m free space — ^T H 
Morgan Removal of the block to seB fertilisation 
m the ascidian Ciona Eggs of Ciona tnUsimalu can 
be fertilised with sperm m>m the same individual 
if the egg membranes are removed The normal 
obstacle to self fertilisation is the test cells (between 
the membranes and the ovum) or something secreted 
by them these cells are produced W maternal 
tiwue and not from the ovum — H W Brlnkmann 
On Riemann spaces conformal to Einstem spaces 
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Large Scale Research m Abstract Science 

S EVERAL recent lectures and addresses have given 
prominence to the interconnexion between 
abstract science and industry and the marked influence 
of science on industrial progress Among these may 
be menticmed two addresses by Sir J J Thomson, 
the first at the openmg of the new laboratones of the 
General Electric Company at Wembley and the second 
from the chair as president of the Institute of Physics, 
the James Forest lecture of the Institution of Civil 
Engineers, and, most recent of ill, the fourteenth 
Kelvin lecture of the Institution of Electneal Fngineets 
by Prof J A Fleming 

Prof Fleming deals with problems in telephony, 
solved and unsolved and illustrates m a remarkable 
way and with great knowledge and insight the con 
sequences of scientific inquiry in the past, and the need 
for further researches in the future Graham Bell 
died last >oar Kelvin m 1876 had returned from the 
Amencan Centennial Exhibition at Philadelphia to 
take the choir of Section A of the British Association 
at Glasgow, full of the mvention of the telephone, 
which he desent ed m his own inimitable manner, and 
Prof Fleming, who forty six vears a^o had been one 
of his audience at Glasgow, writes 

In the year, therefore, following that of the 
detease of the illustnous inventor of the speaking 
telephone it is perhaps appropriate that the Kelvm 
Lecture should direct attention to some of the problems 
of telephony which have been solved or which remain 
unsolved 

The solved problems are sufficiently wonderful , 
the amplitude of the air vibrations m a just audible 
sound vanes from about 10 * cm at a frequency 
of (say) 356 to rather more than 10 ^ cm at the 
highest audible frequencies, and minute motions such 
as these are impressed on the telephone diaphragm, 
translated into the vanations of an electnc current, 
transmitted to a distance there amplified, commum- 
cated to the receiver and from it to the observer s ear 
Fleming s Kelvm lecture u a fasanatmg story of the 
many steps by which this has been achieved, showing 
how by degrees workm in vanous lands have each 
contnbuted their quota to the advance and made 
speech possible over 3000 or perhaps 3000 miles by 
aenal lines 500 miles by underground, and 300 mila 
by submarine cables 

This progress rests on the theoretical mvestigation 
by Heaviside of the conditions for imdistoited trans 
nussion, the apphcation of this work, with successive 
improvements, by Pupm and Krarup and others to 
the loading of cables and the advances availaUe 
by the use of the thenmome valve as an amplifier 
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and as the onginator of “ earner ” waves, rendering 
possible multifde telei^ony 

For the applicautm of the valve as a rectifier of 
electnc currents, we have to thank Fleming himself, 
while Its whole action depends on the properties of 
the electron and the discovenes of J J Thomson 
By the use of the valve as a repeater, many ingenious 
relays, the outcome of long and difficult investigations, 
have been placed in a secondary position , the lecturer 
explains m some detail how, by the selection of the 
suitable part of its charactenstic curve, variations in 
the gnd voltage can bo impressed on the plate current 
and amplified by a transformer, while if another 
portion of the characteristic be employed, earner wave 
multiple telephony is realised In this ‘ frequency 
filters ’areemployed— short circuits contamingcapaaty 
and mductance which allow only those currents in 
which the frequency lies between certain limits to 
enter the line The broad pnnciples of the method 
are outbned thus 

‘ At one end of an existing long-distance telephone 
line used in the ordmary way for telephonic speech 
we can attach a certam numbCT of modulating iwves 
with their plate circuits coupled to the line with 
their appropriate transformers and filters We can 
then generate by means of a number of ostillatmg 
valves high frequency currents of certain different 
frequenaes and apply the electromotive forces due 
to these in senes with the electromotive forces of 
low or speech frequency produced by ordinary carbon 
microphone transmitters so as to give to the gnds 
of the several modulating valves earner frequency 
pluv voice frequency voltages At the receiving end 
we separate out the several groups of oscillations by 
suitable band filters and apply the electromotive 
forces produced by suitable transformers to the gnds 
of demodulatmg valves In the plate circuits of ^ese 
last valves we have coupled ordinary telephone 
receivers actuated by the voice lurrents disentangled 
by these demodulating valves from their respective 
earner circuits ” 

Such has been the progress of less than fifty years 
Fleming asks somew^t despondmgly what is being 
done now in Great Bntam He refers to the labora 
tones of the great technical corporations of the United 
States, the Amencan Telephone and Telegraph Com 
pany, the Western Electnc Company, and the General 
Electnc Company, giving an account of their activities 
in almost the same terms as those employed by Sir 
J J Thomson in his address to the Institute of Physics 
“ They retain, he wntes, ‘ the services of scientific 
mvestigators of the highest ability, who direct their 
attention not exclusively to problems of munediate 
commercial advantage, but look* far ahead into the 
possible requirements of the future” Sir J J 
Thomson desenbed two of these laboratones as seen 
by him dunng his recent visit to the Umted States 
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He found men at work on the most absttuw questiumi 
of |diy»cs— one need only mention Langmuir and tba 
properties of the atom, or Coohdge and the mvestiga> 
tions which led to the development of ^e Coohdge 
tube There were numerous st^ of skilkd assistants^ 
some no doubt engaged m solvmg conundrums put 
to them by puzzled works managers, but many others 
searchmg deep mto the secrets of Nature m the 
endeavour to find out new truths and to advance 
natural knowledge Fbnds were practically unstmted, 
for the busmess directors of the works bad found 
that by this means only could ^^|^extend the sphere 
of theur activities and provide 'tfie dividends called 
for by their shareholders In the Umted States 
abstract science has been made to pay 
Or to turn to another subject and another speaker 
Quite recently the Wilbur Wnght lecture, established 
by the Royal Aeronautical Society m memory of the 
Amencan pioneer of aviation, was delivered m London 
by Prof Ames, of the Johns Hopkins University 
Prof Ames is the chairman of the Executive Com- 
mittee of the National Advisory Committee for 
Aeronautics of the Umted States, and directs the 
expenmental work — full scale and model — of that 
committee at Langley Field He has reabsed very 
fully the importance of an accurate knowledge of 
the air pressures on anj part of aircraft undergoing 
manoeuvres in the air , we were well aware of this, 
fmd years ago had done model expenments at the 
National Physical Laboratory, while at Famborough 
apparatus for use in the air had been devised and some 
few expenments made Prof Ames showed shdes lulls' 
trating m a most stnking way the results obtamed both 
on aeroplanes and airships, leading to information m 
the case of the latter which the Aeronautical Research 
Committee has pressed for many times, and which, 
had It been available m time, should have prevented 
the accident to the Bntish airship R38 
Nor 15 this aU instruments Iwve been successfuUy 
constructed which permit aU the elements which 
contnbute to a knowledge of the flight of an aeroplane 
Its veloaties, accelerations, and the stresses to which 
its vanous ports are subject m the air— be recorded 
during Its ffight Instruments correspondmg to some 
of these, such as the quartz fibre acrelerometer or 
the control force measunng stick, have been m existence 
at the Royal Aircraft Establishment for jrears , uistrU' 
ments corresponding to aU have been planned and are 
m vanous stages of construction In the Umted States 
they have found a man gifted with the knowledge to 
realise their need and with the authority to give effect 
to his knowledge In England we have lagged behind 
So It IS m other subjects , Great Bntam is a small 
country, it is true, compared with the Umted States. 
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V^owe iaucii~«i mon scut^t than on*-Ho our traoi- 
adantic kutifolk,«xi we an pdmg up« debt which wtU 
prove more aenous than the nulhons of the funding 
loan What ate we doing, what can we do, to reduce 
the load, to equalue the position ? 

The GeimalFlectnc Company has its new laboratones 
at Wembley finely equipp^ and guided in the proper 
spirit question," Mr I^terson writes, is 

sometimes asked whether the laboratories undertake 
pure research or confine themselves to apphed research, 
and his answer is that " the question is meaningless 
" A research laboratory," he holds, “ is not complete 
unless It contains members mterested m almost every 
branch of science and provides faahties for these and 
also for other classes of worir " 

The National Physical Laboratory devotes much 
of the energy of its staff to abstract science, though 
telegraidiy and telephony have not figured largely in 
its programme , these are catered for to some extent 
by the Post Office Research Laboratory at DoUis 
Hill For metallurgical work we have the Brown 
Firth research laboratories and the Hadfield Labora 
tory at Sheffield , other firms have laboratones m 
which occasionally an mvestigation m pure saence is 
earned out But as a rule a works laboratory is 
mainly occupied in controUing the normal product 
of the worlui, testing the materials supph^, and 
assisting the works managers m mauitainmg a proper 
standard 

Then there are the laboratones of the Research 
Associations establuhed and m part financed by the 
Department of Saentific and Industnal Research, 
good and valuable work is bemg done by these, but 
the CO operative system has its obvious disadvantages, 
and in but few is abstract science pressed verv far 

Our Dest hope for the future would seem to be with 
the universities, but here ogam the want of funds 
IS an almost fatal handicap ' There is not," wntes 
Prof Fleming, “ as far as I tun aware a single umversity 
m this country which possesses the necessary equipment 
for conducting advanced expenmental researrh in 
telephony and telegraphy ", and this is true of many 
oth« subjects 

Research is terribly expensive We have always 
had men of the highest scientific onginahty who in 
the past have been pioneers m the advance of know 
ledge , we have them still, but somehow we fail to 
estimate their value, we are reluctant to furnish 
them with the means alone by which their natural 
gifts may be utilised The ap^cation of science con 
be organised, and many steps i^ve been token m recent 
years to improve its organisation, but if we wish to 
utilise scientific progress to prevent waste and to 
increase the efficiency of industry we must support 
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the solitary genius working often for a mm pittanee 
in some umversity or college laboratory and devoting 
all his powers to unravelling a httle further the tangled 
skem of Natures mysteries Success m the struggle 
depends on finding the right man and in affording 
him full facihties We have the men, will our 
legislators who control the nations purse see that 
facilities are not wanting for their work f 

K T Glazxbrook 


An Epitome of Antarctic Adventure. 

The Life ofStr Ernest ShackUton C V 0 ,0 B E {Mtl), 
LED By Hugh Robert Mill Pp xv+3ia + 3o 
plates (Inndon William Heinemann, Ltd , 1933 ) 
2ts net 

B y common consent, Dr Hugh Robert Mill, the 
author of The Siege of the South Pole " and 
the friend and adviser of a generation of polar explorers, 
must be acclaimed the nght man to tell us the story 
of the most brilliant career in modem Antarctic 
exploration Not only has he long been the ablest 
chronicler and the most sympathetic critic of adventure 
and achievement in the southern seas but he was 
also for long the fnend and oftentimes the confidant 
of the subject of this biography It was, therefore, 
with the keenest anticipauon that we took up the 
book anxious to sec how a master hand would deal 
with a life so full of light and shade and a character 
compounded of such contrary impulses The result 
IS somewhat of a revelation, and whatever may be 
said in criticism of the book it must be acknowledged 
that the biographer has carried out his task worthily 
and has revealed to us the man as he was fully and 
fairl} It was obviously no hght task to reconcile 
the leader of magnificent sledge jourqpys with the 
unsuccessful dabbler m city finance, the platform 
lecturer, unconventional even to bluntness, with the 
sensitive lover of poetry, but it has been done with 
skill and understanding and the result will be to many 
a new Shackleton, undreamt of by those who knew 
but one of his many aspects 
The book is divided mto three sections corresponding 
with somewhat mdefinite periods m the hfc In the 
first, styled Equipment," we are introduced to a 
healthily mischievous’ bov with a taste for poetry and 
the sea, developing along normal bnes into an efficient 
but scarcely an enthusiastic officer of the mercantde 
marme So far the story is an ordmary one, and even 
to Dr Mill s discermng eyes it foreshadows but httie 
of the future But then appears the nucleus round 
which his energy and ambition gathered To the 
average reader the story becomes ahve immediatdy 
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his future wife appears on the scene and stirs him 
to an incentive which in hu own words at the tone 
u expressed by the wish ‘ to make a name for myself 
and for her/’ though as >et the sphere of fame had not 
been selected 

The chance came with his appomtment to the 
Dtseouery expedition^ and he seized it with both hands 
Though but a junior officer he was selected for the most 
important journey, and under the hardest conditions 
he learnt ^e manifold tncks of the sledger's trade 
How wen he learnt them was to be seen some six 
years later when he took his own expedition south 
equipped with improvements on the Dtscmery arrange- 
ments m every direction Compared to his own 
ventures, that of the National Antarctic Expedition 
was perhaps a little rigid m character, a little complex 
both m resources and aims, and a little embarrassed 
by committee control from home We find Shackleton 
going to the opposite extreme in these matters, and 
generally with success, but we believe he had much 
to thank his first polar school for, if it can be called 
a school when all were learning and no one taught 
The apprenticeship to Antarctic service is followed 
by shore jobs and a life varied in the extreme, a period 
through which the biographer takes us most success 
fully and indeed humorously, concluding the first 
part of the book with what must have been most 
excellent training, Shackleton s unsuccessful Candida 
ture for the general election of 1906 

Then comes “ Achievement,” the thrilling story of 
the multiple successes of his Ntmrod expedition, a 
story hitherto told only in Shackleton s own words 
and therefore affording !>cope for the biographer to 
add many new and personal notes which explain 
actions formerly mcomprehensible Such, for example, 
was his repeated endeavour to seek a base on Ring 
Edward Land, not because his judgment selected it 
but because of a compact with Scott IIow heavily 
this promise weighed upon him is seen in one of the 
gems of the book, a quotation from his letter wntten 
at the tune of the decision — ^forced upon him by circum 
stances— to go back upon a promise which bound him 
too hardly The journeys that follow, the tnumphs 
of oigamsation and endurance which make up the 
history of that expedition, are well and faurly told 
Records were broken m all directions, and from the 
popular pomt of view it was indeed the achievement 
of the whole career From the pomt of view of the 
student of character and of the discerning reader 
of polar hterature it was not the climax, which was 
to come eight years later Served by hu great abihty, 
mental as well as physical, and aided by what he 
hmudf liked to call hu luck, but which was hugely 
hu own foresight, he went magnificently far Yet, 
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m a sense, he went no farther than many another 
great leader has gone, with a similar fortitude, that u 
to say, to the hmit of safety To our mind the true 
abihty of hu leadership was not shown until he had 
gone farther than safety permitted and yet brought 
back hu men m safety None will dare belittle the 
triumph, but we believe that postenty will r^[ard the 
management of the retreat of the Endurance party 
as his masterpiece and not the attainment of the 
heart of the Antarctic 

In the chapters which follow, headed " Popularity ” 
and "Unrest,” the biograp her rec ords faithfully the 
honours by kmgs and empeioraffIR tnumphol progress 
of lecture tours, and the ups and downs of precanous 
finance These thmgs had to be recorded smee they 
were part of Shackleton’s life, but one is impatient all 
the tune to get away from an atmosphere which never 
really suited him however brilliantly he shone m it on 
occasion 

Then comes the third part of the book, “ Bafflement,” 
a title true enough m a popular sense, for the rebuffs 
of fate were now well mgh continuous, but scarcely 
comprehensive enough to mdicate the real essence 
of thu period of hu life, the paradox of lasting fame 
ansing from apparent failure The story of the 
Endurance, already well, if tersely, told by Shackleton 
himself, gams colour m the hands of thu master of 
narrative, and so too does our picture of the man, 
always at his best when with his back to the wall 
Of polar travel it may be said more truly than of most 
ventures that any fool can get mto a tight place but 
that It takes a man to get out of it again Ptuaphras- 
mg, we may say that most polar leaders have dared 
to the utmost as Shackleton did, many have ach eved 
the utmost limit of endurance as he did, but few 
indeed have retreated in good order from an almost 
hopeless position. One has only to read the long 
lut of ghastly retreats m polar history to unagme 
what might have happened, and then to admire the 
hand that grew firmer and the spirit that grew more 
courageous as the outlook grew darker The chapter 
concluding the account of the Endurance expedition 
would have been an artistic ending to the book had 
It been possible Not that great service was not yet 
to come, but the story now becomes diffuse with the 
welter of war, and the man u but one of many instead 
of at the head of a few The story of the Quest ti 
mcondusive so far as the man u concerned, and u 
brief It shows Shackleton with the same extra- 
ordinary capacity for organisation and the some 
magnetic personality ensuring support from unexpected 
quarters rallying most diverse elements round him 
At the same tune it shows hu judgment somewhat 
dimmed or perhaps mmly homed by considerationa 



hu ship was really seaworthy 

The epilogue which closes the book is in Dr Mill s 
very best style, and in many ways it gives us a clearer 
picture of the man than the recital of his deeds has 
done 

The book is a very notable addition to the library 
of Antarctic hteratute which the author has already 
ennched and is smgularly free from errors Wecaimot 
miss the rare luxury of correctmg Dr Mill on points of 
fact, as for example on p 68, where for sea ice we 
should read barrier ice, oronp 139 where for aooo 
feet given as the height of the gap between Mt Hope 
and the mainland we should read 900 feet Another 
slip of the pen is on p 343 where the return journey 
of Mackmtoshs party over the Barrier is described 
as more trying even than that of Captain Scott 
Otherwise all comparisons are wisely avoided nor is 
an attempt made to assess the value of the life s work 
which great as it was cannot be viewed as yet m its 
true perspective More ought have been said as to 
the character of the mnovations made by Shackleton 
into polar work, from the point of view both of organise 
tion and of methods of travel though this was probably 
omitted as beuig too technical a subject for the book 
If the first object of a biography is to enhst the 
sympathy of the reader for the man then the book 
IS a signal suuess for no one can read without emotion 
the vivid pictures of his doings and writings in so 
skilful a setting and if excuse were needed for this 
biography at all it would lie m the fact that m the 
rapidly changing arcumstances of polar organisation 
we may never agam see such a man leading single 
handed ventures to great success or triumphant 
failure F Debknham 


The Physics of the X-Rays 

Les Rayons X Par Maunce de BrOolie (Recueil 
des Cbnfdrences Rapports de Documentation sur la 
Physique Vol i i • S 4 nc Conferences 123 
]&dit£ par la Soci^ Journal de Phystque) Pp 
164+5 planches (Pans Les Presses Universitaires 
de France, 1922 ) 13 francs 

T he present volume is the first of a senes of reports 
on physics edited by the French Physical Society 
and issued under the dur^ion of on influential com 
mittee representing nearlv a dozen institutions and 
soaeties m France Fach report is discussed at a 
number of conferences which are open to the pubhc, 
and the report m its final form is published lor the 
benefit of men of science, technicians, students, and 
others, who wish to make themselves on eourant with 
the recent develcqnnents of the particular branch of 
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knowledge m question That such a scheme should 
be set afoot is not the least of a number of indications 
of a great saentific revival which our neighbours 
across the Channel are for theu: part endeavounng 
to stimulate 

A similar scheme has been imtiatcd m the United 
States under the direction of the National Research 
Council, and alreadv a number of volumes have been 
published If we except the admirable reports 
published bv the Physical Society of lundon we 
cannot recall any similar organised endeavour m 
Great Bntam to sum up the present state of knowledge 
m the vanous departments of science Nevertheless, 
much has already been d ne by individual effort — as 
IS perhaps the British way ind a number of Bntish, 
workers have already published valuable monographs on 
the vanous sections of physics with which their names 
are associated 

If the book before us is an e imest of the standard 
of attainment in the volumes still to come, there will 
be a warm welcome for the new senes which we are 
informed will deal with such subjects as the quantum 
theory, the electric arc the structure of crystals, 
thermiomcs etc 

The treatment adopted by the Due de Broglie is 
a revelation of the am izing achievements of the X rays 
in atomic physics and provides manj mdications of 
the ramifications of the subject mto many depart 
ments of phvsics and chemistry For example the 
ojiemng pages contam an attractive discussion of 
Bohrs tlKory of the atom Moseleys law of atomic 
numbers and the part the quuitum theory plajrs in 
the phenomena of radiation 

One IS reminded that formerly the X ray worker 
was unequipped with i precise means of sortuig out 
the various quahties of X rays with which he expcri 
mented His onlv recour e was filtenng through metal 
screens — a method which is relatively crude and 
ineffective for the purpose and, mdeed served to 
mask a number of relations the real meamng of which 
can only now be appreciated Nevertheless, bv the 
uisight of Borkla and others several great and general 
truths were discerned, which laid the foundations 
of the subject as it has since developed 

A new era dawned with the discovcrv of the dis 
persion of X rays by crystals Ihe new science of 
X ray spectrometry sprang mto being and at once 
turned to account the techmque and precision of the 
older optical spectrometry Valuable as the work on 
the analysis of the spectral hnes of the optical spectra 
had proved to be, it was transcended m simphcity 
and potency by the newer spectrometry To the 
bterature on X Ay spectrometry the Due de Brogbe 
has hunself contnbuti^ m notable measure, and his 
D I 
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of finance and season, which hurried him off before 
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account of the subject js correspcmdmgly “alive” | 
and authoritative j 

Among much that calls for comment m this book : 
18 a good account of a variety of metal X ray tubes 
which have so far been used ihiefly in spectrometry 
The recent researches which have filled the gap of 
4 octaves between the former boundaries of the ultra 
violet spectrum and the X ray spectrum receive full 
attention 

One of the more recent triumphs of X-rays in the 
field of atomic physics is the work of the Due de 
Broglie on the speed of the secondary electrons excited 
when X rays fall upon matter The speed was dis 
phved by the method of the magnetic spectrum ” , 
and using X rays of a speafii wave length de Broglie 
was able to show that the secondary electrons arranged 
themselves into well defined groups which had been 
ejected respectively from the K, L, M, etc rings of 
the atoms of the material These results, which 
receive simple explanation on the quantum theory 
and that of Bohr, have been confirmed m Great 
Bntam by Whiddmgton, and widely extended at 
the Cavendish Laboratory by Ellis, who used radium 
y rays of much shorter wave length than can at present 
be generated artificially The present volume contains 
an mterestmg account of these enthralling mvestiga 
tions 

There are many valuable tables of wave lengths, 
etc m the book, and \ number of plates showing 
some fine examples of X ray emission and vbsorption 
spectra At the end of each ch ipter there is a good 
bibliography In accordance with trench custom 
there is no index, but tradition is scouted bv th- 
provision of a serviceable stiff cover, a feature which 
will make its appeal in other countries 

G W C Kaye 


Elementary Zoology. 

Essentials of Zoology for Students of Medtcine and First 
Year Students of Science By Prof A Meek Pp 
XII +3*5 (London Longmans, Green and Co, 
19*3) xos 6 d net 

T he volume before us, intended for students of 
medicme and first year students of saence, is 
written by one who retams his belief m the ‘type 
system ’’ and clearly has no sympathy with those who 
beheve that this method of teaching, unless used with 
great discretion, is liable to do much to kill the student’s 
mterest m his subject. 

The book consists of ten chapters, each devoted to 
one of the more important divisions of the nmn iq} 
kingdom The chapter on Protozoa commences with 
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short descnptions of Amoeba, Parameaum, Vorti- 
cella, Cercomonas, these are followed by a section 
dealing with general considerations such as morpho- 
logy, physiology, psychology, reproduction, sym- 
biosis , and the chapter concludes with an account of 
important parasitic types— Opalma, Monocvstis, Plas- 
modium, Trypanosoma The descnptions of the 
vanous types are short and concise, but we notice a 
number of sentences which are bable to mislead the 
elementary student such statements as that the 
trypanosome “ progresses by the action of the flagellum 
which n posterior,’ that the recttlliggence of malarial 
attacks is due to the female gametocyte developmg 
parthenogenetically, that the fullv grown “ Plas- 
modium " becomes crescentic, require quahfication or 
emendation 

The chapter on Coelenterata deals with Hydra and 
Ohclia that on Platyhelmia with Dutoma and Ttenia, 
that on Mollusca with Anodonta, that on Annelida 
with Lumbneus and Nereis that on Crustacea with 
Neplirops, that on Insecta with Rlatta \nopheles, 
Culex, and Glossma We arc glad to see our old fnend 
Amphioxus accorded the digmtv of a special chapter 
The chapter entitled Pisces deals with the skate and 
that entitled Amphibia witli the frog This is followed 
by a chapter on the development of birds and mammals, 
and the book ends with a chapter on Mammalia dealmg 
mainly with the rabbit 

As m the Protozoan chapter so also m other parts of 
the book, we notice manv statements that might with 
advantage be emended m a new edition It is not 
accurate to say the gastrula is a stage in the develop- 
ment of all the metazoa It would be wise to use the 
word solenocytc m the sense defined b> its mventor 
The expression “ schizocoel or mesenchyme ' is liable 
to lead the careless student to thmk these terms are 
synon> mous Such statements as “ the myoccel de 
velops a sclerotome, ’ ‘ the longitudinal valve [of the 
frog’s conus arteriosus] is disposed m a slightly spiral 
direction from the right antenor aspect to near the 
left of the median hne postenorly,” the skeletal 
muscular system is denved from the myocaU of 
the ccelomic mesoderm “ species of Rana are used for 
food and large numbers are employed m zoological 
and physiological laboratories ” (the itahcs are ours), 
are, to say the least, awkwardly expressed 

Sucli statements as we have quoted mdicate that 
the book would have been the better for more careful 
revnsion before going to press Notwithstandmg such 
blemishes m detail we are of opmion that the book 
will prove useful to the class of student for whom it is 
mtended It is illustrated by numerous figures, some- 
what rough in execution but for the most part clear 
and mtelligible as well as accurate 
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Arabia and Arab Alliances. 

The Heart of Arabia A Record of Travel and hxplora 
hoH By H St J B Philby In 2 vols Vol i 
Pp xxm-f-386 Vol 2 Pp V11+3S4 (London 
Constable and Co , Ltd , 1922 ) 63; 

I N October 1917, Mr Philbj found himself the sole 
representative of Britain m the heart of Arabia 
on a mission which was organised, with the encourage* 
ment afforded by the initial success of the movemint 
against the Turks on the Hejaz to carry messages 
of goodwill to the ruling chief of Wahabiland The 
co-operation of the latter was to be mvited m giving 
effect to the Euphrates blockade agamst the Turks, 
and ultimately to launch a campaign agamst that 
very able ally of Turkey, Ibn Rashid of Hail At the 
back of It there was no doubt some Utopian ideal 
of a umted Arabia The rulmg chief of Wahabiland 
(which may be said to mclude all Najd, or Central 
Arabia, together with the coast province of A 1 Ilasa 
boidermg the Persian Gulf) was Imam Ibn Saud of 
Riadh, and it was to Riadh that Mr Philbv s mission 
was directed, via Hofhuf, the capital of A 1 Hasa, from 
A port on the Persian Gulf coast opposite Bahrein 
At Riadh, Mr Philby, who seems able to adapt himself 
most effectively, not only to Arab clothes, but also to 
Arab sentiment and the idiosvncrasies of the Arab 
people and appears to be perfectly at home m 
the desert as m the town, secured the friendship of 
Ibn Sa’ud, and was certainly greatly indebted to that 
chief for his safety and success while traversing the 
country The hospitality and almost mvanablo expres 
Sion of goodwill which were extended to him throughout 
his travels were due not merely to the world old tradi 
tions of the Bedoum but also to the inffuence of Ibn 
Sa’ud, who is obviously a most enlightened and com- 
petent ruler of a vast temtory At Riadh, Mr Philby 
enjoyed the opportunity of givmg us an excellent 
account of the city itself and of the character of the 
Wahabi faith as professed bv its most ardent disciples — 
all of It must mteresting and valuable information But 
he failed to meet the British envoy who was to have 
brought from the west, from the Shanf of Mecca, 
messages of reconciliation with Ibn Sa’ud, who was 
known to be bitterly jealous of the Shanf Nothmg, 
uideed, roused the mdignatum of Ibn Sa ud so eSec 
tively as that the Shanf of Mecca should assume the 
title of Kmg of Arabia All this, of course, is anaent 
history bv this time, and the course of dramatic events 
which occurred more recentlv m the Hejaz is modem 
enough to be withm the recollection of most of us At 
the time, however, Mr Philby ’s immediate movements 
were detemuned by the attitude of the Shanf, who 
sunply dechned to allow the Bntish envoy to proceed 
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to Riadh In these circumstances, Mr Philby decided to 
go to Taif himself and fetch him In this, however, 
he was disappointed, although it led to a journey by 
the pilgnm road to Jeddah, passmg within a measur- 
able distance of Mecca and includmg a visit to Taif 
fht Shanf was absolutely hostile to any proposition 
of alliance with Ibn Sa ud, and thus fell through the 
hoped for units between Central and West Arabia 
Mr Philby, who gives us a most mtcrcstmg story of his 
travel by a route which is little enough known, was 
obliged to return to Mesopotami i by sea from Jeddah 
It was not long howeser, tiefore Mr Phdby found 
himself once again m Riadh, this time with the object 
of mitiatmg an active campaign agamst Ibn Rashid, 
the J urks ally at Hail It was while he was waitmg 
for Ibn Saud to complete the preparations for this 
expedition (which afterwards proved more or less 
abortive and mvolved the death of that brilliant young 
explorer Capt Shakespeare; that Mr Philby under- 
took what was by far the most mteresting geographical 
exploration that has been made for many years in 
Arabia, which earned hun as far south as the Wadi 
Hewasir, nearl> to the edge of the great southern 
desert He was still within the limits of the Riadh 
admmistration, but the influence of it grew weaker 
the farther he penetrated south, and it was at an 
important place m the Dawasir oasis with the ommous 
name of Dam, that he encountered fanatical hostility, 
which but for his tact and energy, might well have 
brought his career to an untimely end Many points 
of especial interest attracted his close attention 1 he 
rums it Kharj, the remams of the tombs of a long 
forgotten race are especially mteresting in connexion 
with those at Bahrem, which were first exammed and 
opened by Durand (Sir Edward of that ilk), whose 
descnption of them m the pages of the Journal of 
the Ro}al Asiatic Society is fir more mstructive than 
that of Theodore Bent (who followed hun some tears 
later), and pomts to a constructive resemblance wrth 
tliose of Kharj which cannot be accidental 
Mr Philby devotes a chapter to destructive criticism 
of the delightful romances of Arabian adventure 
written by William Gifford Palgrave Apparently he 
did not previously know (as certainly Mr D G 
Hogarth, who questions Mr Pbilby’s conclusion, could 
not have known) that Palgrave had long been without 
honour among geographers of the Persian Gulf as a 
veracious narrator Palgrave was a Jesuit father, 
true apparently to the traditions of his order, for, 
while we must render all honour ti those early Jesuit 
musuMianes who were the very first pioneers m the 
field of Asiatic geography, no one who has endeavoured 
to unravel their itmeraries by the light of more modem 
detemunations can fail to observe their skill m the 
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art of geographical embroidery We might even repeat 
Hr Philb)^8 remark that tome of their statements 
“ bear no ponderable relation to fact ” 

‘ The Heart of Arabia ” must be reckoned as a most 
valuable addition to the hterary efforts that the 
mysteries of Arabia have called forth 1 here is always 
the danger m a work of this sort of descriptive narrative 
lapsing mto the style of the official route report This 
IS most skilfully avoided by the author m his storv of 
everyday happenings in a soaety which is as old as 
that of the patnarchs, and still exists m its patriarchal 
form Mr Philby is much to be congratulated on his 
remarkable experiences and his manner of tellmg them 
T H Holdich 


Our Bookshelf. 

Flavouring Matmals Natural and Synthetic By A 
Qarke (Oxford Technical Publications) Pp xxi 
+ 166 (London Henry Frowde and Hodder and 
Stoughton, 193s ) is 6d net 
The manufacturer of foods and beverages, whose 
demands have created the infimte variety of flavouring 
matenals now available, is a person with a remarkablv 
catholic taste since he appears to take into account 
an) thing with a flavour, from aloes to lemons, as 
possible matenals for making his wares attractive 
While laying the rose under contnbution, he is appar 
ently not averse from keepmg scatole in his minds 
eve as a possible means of titillatmg pleasantly the 
olfactory nerves of his clients It is quite clear when 
such unpromising materub as some of these, not to 
mention colocynth and senna, which the average man 
regards as particularly nauseous drugs, can be senously 
considered as ingredients in foods and beverages 
designed to be pleasant, that flavounng has become an 
art which requires its own experts and its own litera 
ture 

Mr Clark s contribution, which he modestly describes 
as notes accumulated dunng a number of years work 
in a technical capacity m the foodstuff and beverage 
trades, is a good banning, and gives within small 
compass a mass of useful information regarding spices 
and condiments, the metliods used m deterraimng their 
quality, and the best ways of baulking the wily sophisti- 
cator who substitutes ground date or ohve stones for 
powdered cinnamon or ginger But spices in their 
natural state are no longer the only matenab on which 
the flavounng expert can draw, and a considerable part 
of the book is devoted to a summary of the characteristics 
of purely chemical substances, extrac ted from essential 
01b or made m the factory The particular part they 
can play in compoundmg flavours is described, and the 
things they may or may not be blended with are duly 
recorded 

The statements regarding each product are reasonably 
com]flete, and where further mformation is required 
references to onginal hterature are given Altogether 
the book is a gocM example of what technical hterature 
of this kmd should be, and though it would be easy to 
find points m it that are objectionable from a purely 
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saentific point of view, they are not likely to mislead 
the reader for whom the book has been conwiled 


The Theory of Emulsions and EmulstfieaHon By Dr 
William Clayton (Textbooks of Chemical Re- 
search and Engmeermg ) Pp vni + 160 (London 
J and A Churchill, 1923 ) 9s 6d net 
D» Ciavton’s book is a fittmg sequel to earlier 
issues of the senes of “ Text-books of Chemical Re- 
search and Engmeermg ” to which it belongs These 
have included volumes on molecular physics, the 
physics and chemistry of colloids, surface tension, 
catalysis, and catalytic hydrogeiMMi. The skilful 
blending of advanced theory with advanced practice 
which characterises Dr Clayton’s book is therefore 
by no means a novel feature of these text books 
The author claims that his chief aim has been “ to 
follow a logical Ime of development based on modem 
physico chemical pnnciples,” and that " techmeal 
applications of emulsions have only been introduced 
either as illustrating some particular laboratory method 
on a large scale or because some important theoretical 
point IS involved ” 

While, however, much of the book is actually de- 
voted to theory, the practical aspects of emulsion- 
making and emulsion breaking are very far from 
being neglected Indeed, one of the most striking 
features of the later chafers is the large number of 
references to patents covermg processes for carrying 
out these contrary operations One of the most 
important apphcations of the process of emulsion- 
m^ing IS the homogenising of milk and cream A 
process whereby new milk of 4 per cent fat content 
acquires the appearance of a cream contammg 8 per 
cent fat, while a 15 per cent cream becomes a good 
substitute for a 35 per cent cream, has obvious attrac- 
tions The opposite process of breaking emulsions 
IS an important operation in the initial treatment of 
crude mineral oils , hut it is also important in the 
de oiling of condensed steam, as well as in the more 
familiar operation of separating cream from milk and 
convertmg it into butter The book contains a 
bibliography of nearly 300 papers dealing with emulsions 
and marks a new era in the scientific study of a subject 
which has very important practical applications 

T M L 

Mathematics for Students of Agriculture By Prof 
S E Kasor Pp via + 290 (New York The 
Macmillan Co , London Macmillan and Co , Ltd , 
1931) i6j net 

Every indication that matliematics is assumin g a 
more promment position in the curriculum of students 
of agriculture is very welcome The mathematical 
requirements of the agricultural student are roughly 
twofold First, he requires a knowledge of simp^ a 
calculations apphcable to the routme problems of 
fertihsers, feeding stuffs, surveyftig, bmldings, book- 
keepmg, etc Scwndly, he very urgently requires an 
elementary understandmg of statistical methods and 
probabilities apphcable to the mterpreution of ex- 
perunental results Prof Rasor’s book deals mainly 
with the first of these requirements The value of the 
book to agricultural students approaching mathematics 
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far the first tune would be enhanced if len prominence I 
weft given to fonnal diifimttoit and more to simple I 
explanation, but there is no doubt about the usefulness 
of this book to the student who wishes expeditiously 
to revise and amplify previous work It is concise, 
weD uidexed, and contains a large number of exercises 
Some of the latter might profitably be revised The 
statement m Exercise 5 on p 13 that m a ceitain 
fertihser 43} per cent is phosphoric acid (phos 
phorus) ’ will doubtless annoy the chemist In the 
same exercise the student is asked to calculate how 
much acid phosphate containing 16 per cent phos 
phone acid is required, when mixed With cotton seed 
mMl and kaimt, to provide a rmxture contaimng 43} 
per cent phosp^onc acid A practicable answer to 
this question might be the salvation of agnculture 
Unfortunately the use of Amencan data and money 
units detracts from the value of the book to students 
elsewhere N M C 

(i) A CanaduM School Geography By Prof G A 
Cornish Pp xiv+450 np (a) The Canadian 
School Adas Prepa^ at the Edinburgh Geo 
graphical Institute under the Editorship of Prof 
G A Cornish Pp v+6s maps + id np 
Toronto J M Dent and Sons Ltd 1932 ) 

(i) Thb best fealutes oi this work are the maps illustra 
tions and practical exercises For the rest the book 
IS planned on somewhat orthodox lines Too much is 
attempted in the space available so that in places the 
book gives httle more than a catalogue of uncorrelated 
facts It IS certainly most mformative especially with 
regard to Canada to which t large part of the book is 
devoted but on the whole the geographical outlook 
is wanting 

(2) The atlas was prepared in the first instance to be 
us^ with this text book but may easily make a wider 
appeal as a general reference atlas for use in Canada 
It contains forty eight pages of finely executed maps 
by Bartholomew and a full mdex Fourteen pages are 
devoted to maps of Canada of which the most popu 
lated parts are shown on scales of i a 500 000 The 
rest of the world u shown on small sede maps but 
there is a coloured orographical map of every continent 
One improvement would be the addition of a larger 
scale map of India, but the atlas as a whole deserves 
high praise 

Nyasa, Ike Great Water being a Description of the Lake 
and the Life of the People By the Ven William 
Peraval Johnson Pp vu + ao4 (London Oxford 
Umversity Press 1933 ) js 6d net 
In this volume, the Archdeacon of Nyasa has placed 
on record his knowledge of the lake and its people 
amrnig whom he has served for many years as a member 
of the Universities Mission to Central Africa In the 
preface, the Bishop of Oxford, with pardonable en 
thusiasm, says that it is unique and a book which 
no student of backward races can afford to leave 
unread ’ Its readers, perhaps, will not be prepared 
to go so far , but it is certainly a valuable and mtimate 
studv of the life and mentality, the customs, ocrurations 
and behefs of the Angoni, Wa Yao and Nyasa or Nyanza 
who live on the shores of the great lake Nyasa The 
sahent feature of the book is its keen insight mto the 
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native mind— a result which is achieved most maricedly 
by means of the chapter of village stones ” m s^ch 
the author has reported, in the words of the natives 
themselves, mcidents of courage and helpfulness m 
the face of known and concrete danger These he 
contrasts with the fear leading to cruelty, ansing out 
of the impalpable and unknown which lies at the root 
of much of theu* rehgious ntual and behef 

Into the East Notes on Burma and Malaya By R 
Curie Pp XXXI + 234 (London Macmillan and 
Co Ltd 1933) lof net 

Cities Hike persons) says the author of this work, 
have their idiosyncrasies that, slowly revealing 
themselves layer upon layer absorb you at last mto 
their atmosphere, and goes on to ask what it is that 
the new comer feels about Rangoon in this particular 
instance, that to an inhabitant is second nature 
Wherever his travels in the Eist have taken him his 
purpose has been to seize the essentially differentiating 
quality in each place He speaks of his book as a 
record of thmgs seen and of things thought but in the 
mind of the r^er the latter will loom larger than the 
former and m the retrospect whether the authors 
words describe Colombo Rangoon Mandalay, the 
mining town of Kuala Lumpur or the mvcstiture of 
the Sultan of Perak w ith the K I M G it is their 
quality as an intensely personal record of impressions 
rather than as a statement of fact that will remain In 
the end the author confesses himself baffled by the 
East and its inscrutability and aloofness is perhaps the 
most vivid of the impressions he conveys to his readers 
Mr Joseph ( onrad contnbutes a preface m which he 
discourses m rharactcnsticaliy alluring manner of 
ravellers and of their works 

Abregl de giographte physique Par Prof t de 
Martonne Pp v + 3SS (Pans Armand Cohn, 
1933 ) 15 francs 

Students of geomphy will be glad to have this out 
line summary of M de Martonne s well known Traite 
de geographie physique The general plan is the 
same as m the larger work but a new chapter has been 
added mving a sketch of the relations of human and 
physicm geography In order to make the treatment 
throughout the book as concrete as possible the author 
has chosen under eai h heading the most sinking aspects 
of the subiect wisely making no attempt to cov er all 
the ground in a limited number of pages The third 
section, le relief du sol is particularly luod and is 
illustrated by most instructive photographs and block 
diagrams The bibliographical references to each 
section are well chosen bat why is there no index ? 

The Practical Electnaans Pocket Book for iqay 
Twenty fifth Annual Issue Edited by H T Crewe 
Pp xci +571+ Diary (London S Rentell and 
Co, Ltd, 1923) y net 

AcHAPTXKon wireless broadcasting has been added 
to this useful httle book Apparently some expen 
I menters have difficulty in getting a good earth, but 
I the suggesbon that they should get an old bath, solder 
I the earth wire to it and then bury it, is m our opmion 
I quite unnecessary 
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The Quantum In Atomic Astronomy 
The approach to the quantum by the path of 
energy though historically natural and probably 
mevitable is scarcely the simplest mode of presenting 
it to students So long as assumptions or guesses have 
to be made as a supplement to ordinary dynamics 
when apphed to events occurring in the mtenor of an 
atom It 13 best to make them nakedly so as not to 
cloak their character and then to let experience 
justify them and hope for subsequent theory to 
explain them This is a procedure after the manner 
of Kepler The followmg brief summary though 
inadequate as an exposition is suiTicicnt to indicate 
the mam pomts in what I imagmc to be a slightly 
clarified mode of presentation 

Bohr assumed (virtually) that m a family of 
electrons revolvmg round t nucleus the rate of sweep 
mg mas rW/dt or const int for any one orbit 
procccdetl discontmuously in arithmetical progression 
from orbit to orbit This supplieil a kind of Bode s 
law foi the succession of satellite electrons not at ill 
dissimilar from the actual rough succession of pi inetary 
orbits round the sun provided that some of the possible 
orbits may be left empty as they conspicuously often 
arc inside the atom 

ihe recognised expression for twice the rate of 
sweepmg ircas for inverse square motion round a 
centre t f force is 



and this multiplied by the mass of the revolving 
particle is its moment of momentum mpv with p 
the perpen licular on the tangent also called angular 
momentum mrVffIdt 

Bohr s issumption is that m the itom this quantity 
can only exist discontinuously m in livisible units or 
atomic jxjrtions siyA of which only integer multiples 
are possible so that it equals nA One would gladly 
use the letter h for twice the late of describing areas 
as usu il had not the symbol been otherwise mono 
pohsed in this connexion by a quantity which though 
approached differently turns out on arrival to be 
nearly the same 

Our first equation then is that 



The time pcnol of an inverse square orbit is well 
known as 

T 

and this is our second equation 

So combining these two equations and ignormg 
the excentncity t as an unimportant and provisions 
detail we get at once for the angular velocity m a 
permissible circular orbit 

_ 2r 

“ T n*\* 

u being as usual the force intensity or acceleration 
at umt distance namely m the electneal case Eo/m or 
r*w* I or accuracy m should be mterpreted through- 
out as half the harmonic mean Mm/(Al+fn), because 
the revolution is round the common centie of gravity 
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Energy is therefore proportional to fre^ency and 
we can proceed to identify Ae* with Planck s hr, 
and find that the relation between the mtroduced 
constants is simply h = 2rA because « = 

{■urther by remembermg that whenever a particle 
falls in towards an inverse square centre of force it 
gams twice the energy which it can retam m a circular 
orbit (though no dynamical reason can be given for 
its half stopping and occupying such an orbit and 
ejectmg its surplus energy) we get for the energy 
radiat^ on Bohr s second assumption that radiation 
only occurs when electrons drop from orbit to orbit, 
the difference between i«|A«, and iM|Aw, or 

Whence Rydberg s spectrum frequency constant 
defined as the constant part of SW/h cornea out in the 
alternative forms 

_2w*h.*e*nt IVm 
" 5 a*A a* 4irA* 
of which the last seems to have some advantages 
Oliver Lodge 


The Resolving Power of Microscopes on Test 
plates for Microscopic Objectives 
In letters published m Nature (September 1 1921 
p 10 rebmory 16 p 205 and May 27 iyi2 p 678) 
on the above mentioned subjects 1 gave an estimate 
of the limit of microscopic resolvmg power that is 
of the least dutance which must exist between two 
points in the focal plane if they are to appear as 
separate pomts in the image 1 mentioned half a 
wave length of the lUumuiatmg light as its. approxi 
mate value I have now however rcas.on to behove 
that this is an overestimate and that o 7X is nearer 
the mark This u> in agreement both with a re 
computation of the illumination near the image of 
a point and with observ ilious made on the test 
plates 

The image of a bngbt point in the geometrical foens 
of a lens consists as is well known of a bright disc 
surrounded by rmgs the dark spaces between which 
indicate the positions where the mtegral difference 
of the optical length of the rays from any part of the 
dark ring to the corresponding distance from the 
geometrical focus is half a wave length 

In Fig 1 let O bo the geometrical focus and O7 the 



axis of the lens Let 55 be a section of the spherical 
wave surface which by the action of the lens is 
converted into a second spherical surface with the 
same axis and with its centre at the conjugate focus 
Let P be a pomt in the focal plane near O and divide 
the surface 55 into elemenmry zones by planes to 
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which OP ia normal Coniider a pair of such zones I 
in latitudes and -9 (taking the diametral plane 
as equatorial) Every ^omt in each zone is at a 
constant distance from P, and the constant difference 
between PS and PS' is 20Ptm9 Assunung that 
the focal length OS is great compared with X, and the 
oonjumte fo^ length great compared to 05 , then 
the dideience of phase m the waves contributed 
to the image by each pair of zones is (if OS-r) 
4r(*'/X) sm 9 Puttmg A tor the wave amphtude which 
would exist m the image if all the partial waves 
arrived ui the same phase and wntmg ^ for 4*(r/X) sm 9, 
the actual amphtude at the geometrical conjugate 

focus of a pomt distant r from 0 is d j*a» {^Ii)d9, 

where 0| and 0. define the operative areas of the wave 
surface 55 ' The value of i will be different for each 
pair of hmits, but the ratio between the amphtude at 

0 and that at r is (^/a)dfi In computing this 

integral a table was 'formed for cos ^/2 between the 
limits o and 2 for r/\, and o and r/2 for 9 Fair 
curves were drawn through the plotted values of 
cos ^/2 tor each of the chosen values of 9 (see Fig 2) 



and the algebraic area of the cur\ cs for various hmitmg 
values of 9 was measured with a planimeter' (see 
hig 3) The intensities of the illumination are of 
course as the stjuare of the amphtude 
When two or more luminous points m the focal 
plane are m proximity, the interference effects 
occurrmg between their ruig systems arc not independ- 
ent of the nature of the illumination If the luminous 
points radiate light proceeding from a smglo source 
there is a defimte phase relation among the emitted 
waves, and in this case the intensity is proportional 
to the square of the sum of the amplitudes if how 
ever, the points are self luminous it is the sum of the 
squares winch must bo taken 

The change in the appearance m the held of a 
microscope when a point source is substituted for 
diffused fight is verv conspicuous 
The curves in Fig 3 mdicato that as the aperture 
of the lens is increased from o to 90° the diameters of 
the central disc and of the rings are reduced as well 
os the relative brightness of the nngs and that when 
the whole hemisphere of the wave surface is operative 
the diameter of the central disc — t e the radius of the 
first dark nng — is a httle greater than o 4X 
When the central rays are stopped out the diameter 
of the disc IS still furtW reducM, but the brightness 
of the rmgs is greatly increased Thus when only 
the marginal rays are effective the image of a single 
Ime will appear multiple 

It must bo remember^ that these curves only 
apply to points m the fqW plane, and that the radu 
<n the nngs for pomts slig^w^ out of focus are greater 

> tor a tomewbat unular parnM Ain IM hU ■' Intaniity of Li|ht in tha 
ndshboutbood of a Caiatio,' Camb nfl Ttana , vol 6 pp 379 a tM ) 
ooinnitod hit Ubia numericidW by melhodt mudi mon aconiatt but al» 
modi mora labacktu Ihta Ibe ptanimetar Tba latter, however, h 
nOuently (ood (or tha pwvota ol thit note 
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The lateral spectra which accompany the image of 
hues (which may be regarded as the envelope of the 
nng systems of a senes of pomts) have a considerable 
effect on the appearance seen m the field of the 
microscope 

It is usually held that an object is m focus when 
the defimtion is sharpest Ihis, however, is not 
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really the case If bands of fine ruling m close 
proximity to one another are examined it will be 
found that a separate adjustment of focus has to be 
made for each and that the best result is obtained 
when the focal adjustment makes the spacing of the 
lateral spectra the same as that of the lines of each 
band 

With ordinary test objects (diatoms, engraved 
lines, etc ) this effect is somewhat disguis^ owing to 
the thv^ness of the, objects themselves which is quite 
comparable to the wave-length, but m such test 
plates as I have desenbed m mv former letters, where 
the thickness of the film on which the lines are ruled 
IS only 1/13 to 1/30 of a wave length, the question of 
thickness does not arise 

The high resolving power which has been attained 
on diatoms and engraved lines should be attributed to 
variations of thickness in the objects as these increase 
the rate at which the length of the optical path 
changes for pomts near the geometrical focus , t e 
tor tne variation of r It is customary to mount 
such objects m media of high refractive index, which 
lias the effect of exaggerating the optical depth of the 
grooves, etc , and it is wordi notice that if an object 
has no thickness, or a thickness small compared to the 
wave-length and the only characteristic of which is a 
difference m opacity from place to place, the refractive 
index of the mounting medium is without effect on 
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m the focal plane If the aurrounding medium is air 
the optical lei^h of the rays from O and P differ by 
OP sm 9 If O and P are covered by a uniform layer 
of a medium the refractive mdex of wtuch is m, the 
same rays in the medium make an angle 9' with the 
axis where 9' sin tf' = sm 9 /m The difference of optical 
length IS then 05/* am 9'- (05/* am 9) In = OS am 9 as 
it was m air 

This independence of /* does not extend to the case 
where one of the points O or P is shghtly above or 
below the focal plane 
If A is the elevation 
/ or depression m ques- 

tion the difference of 
Sjt y the optical lengths 

/ yXyy 18 A(/* cos 9' - cos 9), so 
< xx x that the difference m 

J ‘'J' y y creases both with /* 


f> 0 a limit to the resolving 

Fic 4 power of microscopes 

with respect to thm ob 
jects in the focal plane is a guess rather than an 
actual measurement With the maximum angular 
aperture the radius of the first dark rmg is a little 
greater than o 4X, which would mdicate that objects 
must be separated by o 8\ before a really dark space 
appeared between their images but the intensity of 
the light m the neighbourhood of the rmg is very 
small and doubtless the objects would seem as double 
at a less distance 

The expenence however which I have had with 
fine hncs ruled on thm films would mduce me to 
place the limit at more rather than less than o 

A Mallock 

9 Barmg Crescent Exeter 
May 19 



The Fluorescence of certain Lower Plants 

It will, I venture to beheve interest some of the 
readers of Nature to know that the Cyanophycew 
(Schisophycee) or blue green algs, the diatoms and 
some at least of the true green alga: among or closely 
related to the Plcurococcaceae are visibly strongly 
fluorescent when viewed ultranucroscopically, if the 
proper optical conditions are achieved A much 
wider claim for the usefulness of the method might 
be made but it will be unnecessary , for the moment 
if any one who may be mterested tries it. he will 
apmeciate at once ite many possibiUtics 

The optimum conditions are these a dark field 
conden<>er preferably of the cardioid type <Ain 
glass object sbdes (o 8 mm thick or less) preferably 
thm covers and a dry objective of any magnification 
Water between the upper lens of the condenser and 
the shde answers every purpose and is much more 
comfortable m extensive ultramicroscopy The best 
light source when one is studying colour and this 
becomes of prime importance in this connexion, i* 
a small arc , but generally speaking a condensed 
filament, 400 watt lamp with a smtable condenser, 
answers every purpose The thm object-slide and 
the glass air interface of the cover are the essential 
features, smee one is then able to focus the reflected 
hollow beam of light from the upper surface of the 
cover glass upon the object It will be seen that in 
ttsmg the dark-field condenser in this manner we 
are revivmg the idea embodied m the " spot lens " 
of Thomas Ross in Wenham s air paraboloid (1850) 
with a similar spot lens and in his glass paraboloid 
condenser of 1856 (Siedentopf, H , ' Die Vorgeschichte 
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der Spieg^ondensoren," Znttchr, f tms Mihr<h 
shopte, 24 383-395, 1907) As tbeee could be used 
only with a dry objective, the later effort was aimed 
at the result achieved m our present apparatus It 
IS evident from enrrent published directioas of 
manufacturers for work with the dark-field lUummator 
that the use of the reflected kght cone is not con- 
templated I refer especially to the specifioatioiis 
as to object-slide thickness While not having the 
advantage of the magnification afioided by the 
oil immersion, we gam veiy greatly m many fMtnres 
of the object picture afforded 

One of the most important of these is that the 
blue green algse, when seen at the apex of the light 
cone inverted by reflection, afford their fluoreacence 
colours Some species are more readily recognised 
to fluoresce than others, but if 4||||u material be 
mounted in strong glycerm, thu^o^ating the 
scattering of hght bv mtemal surfaces eitiier in 
the organism or m the surrounding mucilage, the 
cells are then seen to glow with a fervid light, orange 
or crimson according to the organism IndeM, 
when glycerm is used, the fluorescence can be seen 
without makmg use of the mverted hght cone, just 
as, according to Siedentopf, bacteria lightly coloured 
with a fluorescent stam (" Beobachtungen bei 
Dunkelfeldbeleuchtung ' Zextschr f mss Mtkro~ 
skopte, 25 273-282) may be seen with oil immersion 
objectives Ibe object picture then afforded has 
advantages of its own which need not be detailed 
here Without glycerin, the fluorescence, even of 
those species wtuch are most readily observed in 
this respect, is scarcely visible with oil immersion 
objectives 

When seen mounted m glycerin, then, some 
species of OsoUatona are crimson, as also are Cyhndro- 
spermum, Anabana AxoUa, some species of Nostoc 
and of Chroococcus, Rivulana, and others , while 
other speaes of OscUlatona and Nostoc are golden 
orange Chroococcus refractus (I do not assert 
positive identification) appears a dull yellow, dll 
these forms affording a most striking contrast to 
their appearance by transmitted light, that with 
which students of them are familiar 

I have found evidence that the pigment is in 
solution m mmute vesicles (supportmg in part 
Wagers conclusions Proc RS 72 401. 1903) 

With death, it becomes adsorbed by the cytoplasm 
and the cells then appear blue (eg Nostoc) On 
examining material of Nostoc commune from China, 
which I have had in my possession some twenty 
years, I found the cells as strongly fluorescent 
as if fresh The sbff gelatinous sh^th appears 
light blue, perhaps also from adsorbed phycocyanm 
when freshly mounted in glycerin, blue greens hold 
their fluorescence for some tune 1 have an Oscil- 
latona kept thus for twenty days without loss of 
fluorescence The old Nostoc commune lost its 
fluorescence m less than twenty-four hours, perhaps 
because it was already dead 

I have shown that the fluorescence is due to 
phycocyanm rather than to chlorophyll, which, 
because of the * colloidal condition intiyhich it 
occurs in the living cell has not been found visibly 
fluorescent £ Raehlmann (“ Neue ultramikro- 
skopische Untersuchuogen fiber Eiweiss," etc . 
Pfliigers Archtv ges Pkystologte, 112 128-171, 

1906}, it » true, thought that he could see chlorophyll 
fluorescence with the ultranucroacope, but he used 
suspensionf or emulsions, and wim these I have 
obtained similar results With suitable means, 
fluorescence microscope, for example, the fluorescence 
of the hvmg chloroplast can be observed, but one 
can scarcely persuade oneself that it can be seen 
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with the ultramicFO<icope as ordinarily used One 
can I think see a dim sut^tion of the fluorescence 
colour m isolated chloropl^ts (Elodea) and in the 
chloroplast of Spirogyra but when tn situ the 
multitude of rcflectmg surfaces produces so much 
transmitted light that the fluorescence is masked by 
the green coloration 

It was therefore of no small mterest to find also 
that the pigment in the oil vacuoles of the diatoms 
pale greenish yellow by transmitted light is also 
visibly deep red fluorescent when viewed m the 
manner above described Glycerin must be used 
as a mounting medium Examined thus the 
fluorescent pigment is seen to fill vacuoles large 
and small I have found that this pigment is not 
destroyed at the temperature of ooihng water 
whereas phycocyamn changes at about 60“ C ir 
reversibly and loses its fluorescence It may be the 
phycocyamn like pigment found by Bocat (through 
C^apek Biochemie des Pflanzen i 601) m 
Navicula which as a matter of fact has two large 
fluorescent vacuoles and usually two small ones one 
near each end of the cell 

Scenedesmus glows with a deep red hght as also 
a small species of Raphidium (or closely similar 
organism) I have found further evidence of fluor 
escence in other green forma notably an ulvaceons 
one 

Many beautiful results will reward the microscopist 
who will use the method Especially one can 
scarcelv contemplate the remarkable irradiancc of 
these lowly plants without realising anew the im 
portance of the problem of the physiological signi 
ncancc of fluorescence In a papOT presented at 
the recent meeting of the Royal S^icty of Canada 
I have endeavoured to discuss the matter m its 
more general beanngs The immediate purpose is 
to direct attention to a means of mcrcasing the 
usefulness of the dark field condenser 

E RANCIS F I LOVD 

McGill University Montreal June i 

Dr Kammerer ■ Lecture to the Llnnean Society 

I AM very sorry to differ from my friend Prof 
MacBnde but it is impossible for me to agree with 
some of his remarks on Dr Kammerer s recent 
lecture (Naiure June 23 p 8^1) 1 did not assert 

that Dr Kammerer made childish mistakes which 
would disgrace a first year student in biology I 
expressed my opinion that it was not correct to state 
that the ovmy of Salaraandra is enclosed m a mem 
brane while that of the bird is not 1 fail to see why 
Dr Kammerer a statement should require to be trans 
lated mto modem technical language It is a some 
what senous suggestion that he cannot express bis 
ideas m such language for himself and if that be so 
it supports my criticism that in some respects hi" 
statements were not m accordance with the present 
state of biological knowledge 

I cannot however accept even Prof MacBnde s 
descnption of the condition of the ovary of the bird 
as correct (and I dissected out the ovary of a common 
hen to day not for the first time) The ovary of the 
bird is almost as completely invested by pentoneum 
as that of the Salamander not only on its ventral 
surface but on its lateral surfaces also and it is not 
largely retropentoneal I agree that the ovary of the 
bud IS more difficult to remove m its entirety because 
it IS sessile on the pentoneftim and not connected with 
it by a membrane and still more because its attach 
ment is dose to the great post caval vem so that it is 
difficult to remove the part by which it is attached 
without cuttmg into the vem To be strictly correct 
the narrow membrane which attaches the oviry to the 
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wall of the body cavity m Salamandra is not a 
mesentery as Prof MacBnde calls it because that 
term means a membrane connected with the mtestme 
It would serve no useful purpose to reply to other 
pomts in Prof MacBnde s letter He refers me to 
Dr Kammerer s long paper But I was deahng 
with the lecture as delivered and pnnted which m 
my opmion failed to show that Dr Kammerer had 
an adequate conception of the range of knowledge 
the completeness of evidence and the validity of 
reasoning requued to establish the londusions ho 
oaks us to accept I am not of course suggesting 
any deception on Dr Kammerer s part except self 
deception I amarckian doctnne has often suffered 
more from the indiscretion of its advocates than 
from the attacks of its enemies 

J T Cunningham 
East London College Mile Lnd E i 
June 26 


The Brideh Journal of Fxperlmental Biology 

Though British workers have mode some of the 
most signal contributions to the morphological aspects 
of zoology and n imes like those of Romanes Bateson 
Doncaster and Geoffrey Smith will always be dis 
tinguished for pioneer discoveries in the experimental 
field Great Bntam at the present moment compares 
very unfavourably with other countries in facihties 
for tlie publication of researches m experimental 
biology especially on the zoological side There is 
no smgle journal devoted wholly rr mainly to the 
subject with the exception of the Journal of Genetics 
which of course only covers a portion of the field 
Wc have in Great Bntam nothing to compare for 
exanmle with the / umal of Experimental hology 
the B logic il Bulletin and the Journal of General 
Plysiology m Vmenca or withthe^rcAii fur Entmch 
lungsmechanik in ( ermany and the French Archives 
de morphologic eiptrimentale Nor have wo any 
biological journal which makes it a regular practice 
to publish articlot, of a general nature summansmg 
and discussing critically recent additions to know 
ledge as in the American Naturalist and the Referaten 
of several contmental journals 

In the absence of an adequate medium of pubhea 
tion m Great Bntam experimental biologists do not 
know sufficiently what work is in progress with the 
natural result that there is overlappmg that 
experimental mquiiy lacking a satisfactory channel 
of expression may fad to exert an influence essential 
for the further development of biotogy in Great 
Bntam and that younger men will tend to migrate 
from the zoological laboratones to associate them^ves 
with departments of human physiology Biological 
science is at present passmg through a penod of 
transition on one hand it is becoming increas 
mgly clear that the problems of evolution can no 
longer be dealt with adequately from the traditional 
morphological and descriptive pomt of view of 
zoology on the other the adoption of experimental 
methods by the general zoologist is opening up new 
fields of research and makmg it possible to study 
more reoddy the nature of many fundamentu 
biological processes su«h as fertilisation development 
sex and heredity which have been too often neglected 
by traditional physiology In the words of a dis 
tinguished morphologist there is a growmg tendency 

to return to the practice of earher days when 
animal physiology was not yet divorced from 
morphology 

We believe that the time has now come when it is 
possible to issue a Bntish journal devoted to general 
Diology m particular to experimental research and to 

D 2 
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investigations bearing directly upon expenmental 
problems We have therefore arranged with Messrs 
Ohvcr and Boyd Edinburgh to undertake the 
pubhcation of the Brttuk Journal of Experimental 
Biology the first number of which will appear m 
September next The new journal will receive 


problems It will also pubLsh by mvitation authon 
tative T^umes of recent progress in various fields of 
inquiry Any relevant ongu^ contnbution will be 
considered for pubhcation 

Inquiries may be addressed to the Animal Breeding 
Research Depailment the University Edinburgh 
h A E Crhw 
W J Dakin 


H™: 


JOHNS rONE 

A Marshall 
Gly C Robson 
A M Carr Saundfks 
J McLi AN Thompson 


An Einstein Paradox 

The fiUacy of the argument put forward by Prof 
R W Genese in the former part of his letter in 
NaturfoI June J p 742 lies in Iiis supposmg that the 
tune t It which K sees the light signal from I is related 
to the time t when sees the same signal by the 
transform ition 

1 /i(l-ux/e*) 

where t* (i - v*lc*) * 

If we suppose the hght signal to be emitted from 
L at a time 1 (m K s system) and Tj (m Kj s system) 
then 

fi /J(r vxic*) (1) 

ri=U(x-t;T) (2) 

where x-KL x, K,L 

Suj^se now that K receives the signal at tune ( 
(m his system) and that K. receives it at time t^ (as 
judged by Kx s system) Let Ij be the tune m K s 
system correspondmg to (x m Kx s system then 

1 -T+x/c (3) 

<1 «Tx+Xx/c (4) 

and <x -/'(<! -t'^^/C) (5) 

Substitution from (i) and (2) in (4) gives with (3) 
<x-Wi vjc) 

and comparison with (5) shows that <+/x 

A httle careful consideiation of these equations will 
now show that the supposed paradox docs not arise 
for the case Xx o J T Coubridgs 

King 3 College Strand 


Multiple Temperature Incubator 
In the course of some experimental work on insects 
which we have been carrying out it was necessary 
to have a large number of constant temperatures 
As It was impossible to have a complete incubatcur 
for eve^ temperature an meubator was designed 
by Mr w W Kirkpatrick and myself to give a con 
tiDuous senes of constant temperatures 
The pnnaple used is the conduction of heat along 
an insulated metal bar between two constant tempera 
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tures In practice one of these is an ice box and the 
other a hot water bath at any convenient temperature 
Between the two is a bar tube or trough of metal 
four to twelve feet long which has holm bored at 
close intervals throughout its len^ Both copper 
and alumimum have been used lot the conducting 
bar The whole is well insulated to avoid the 
influence of the daily temperature change 

The apparatus has exceeded our expectations and 
would probably be of great use to mvestigaton in 
other fields hull det^ with scale drawings and 
temperature charts will be published shortly m a 
Bulietm of the Ministry of Agnculture of Egjrpt which 
will be sent to any one who is mterested 

C B WiLlIAMS 
Mmistry of Agnculture (Entomological Section), 
Cairo June 20 


Phosphorescence caused by Active Nltroflen 

In order to prepare alummium chlonde for atomic 
weight determination I burnt pure alummium metal 
m a current of pure dry chlonne Before startmg 
the reaction pure dry mtrogen was passed through 
the apparatus to expel the air After this has been 
attamc^ the flow of nitrogen was stopped and a 
slow current of pure dry chlorine was allowed to 
pass over the metal Since the pure dry gas reacts 
very slowly with alumimum at ordinaiy room 
temperature the tube containing aluminium was 
heated to about 500° C After the completion of 
the reaction the aluminium chlonde formed and a 
quantity of uncombmed metal was cooled m a very 
slow stream of nitrogen As the red heat ceased 
a bright green phosphorescence appeared m the 
reaction tube surrounding small pieces of corroded 
uncombmed metal 

Ihis phenomenon was excited the next day when 
the synthesis was continued and the last traces of 
chlorme were removed by mtrogen In both cases 
the afterglow disappeared after about one nunute 
Two important facts should be added namely 

(1) The reaction tube — ^free of chlonne — with 
alummium chlonde and the metal was heated agam 
to the same high temperature and mtrogen was passed 
over while the whole system was coohng down The 
bnght green light did not appear Nothing of tlus kmd 
of light was visible when the pure metal was heated 
alone This is a sufficient proof that the observed 
afterglow in the former cases was not caused by a 
trace of any known or unknown impunty of the 
metal used 

(2) The phenomenon was not observed dunng the 
synthesis of alummium bromide which was earned 
out by Prof Ih W Richards and me m the same 
manner and with an alumimum of the same ongm 

In Nature of May 5 p 599 and May 26 p 705 
were published letters by Prof L P Lewu and 
Mr W Jevons descnbing phosphorescence caiuwd 
by active nitrogen These letten particularly the 
second by Mr W Jevons suggested to me that the 
afterglow of alummium left m the reaction tube was 
very probably caused by active mtrogen The 
presence of traces of active mtrogen was caused 
by the violent reaction of the chlonne left m the 
tube with the alumimum metal This reaction 
activated some of the nitrogen passed over the 
metal Vl^en however all the chlonne was expelled 
and the contents of the reaction tube were heated 
as m the case desenbed above no phosphorescence 
appeared H Krspflka 

Department of Inorganic Chemistry 
Charles Umversity 
Prague Czechoslovakia 
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The Ciyoffcnic Laboratory of the University of Toronto 

By Prof J C McLfnnan, FRS 


C HORTLY after the commencement of the War it 
v-J became evident that if hehum were available m 
sufficient quantities to replace hydrogen m naval 
and military airships, losses m hfe and equipment 
might be veiy greatly lessened 

It was known that there existed in America supplies 
of natural gas contaming hehum m varying amounts 
and Sur Richard Threlfall, as a result 
of preliminary calculations that led 
him to beheve that this hehum could 
be extracted at a cost that would not 
be prohibitive, proposed that the 
Boa^ of Invention and Research of 
the British Admiralty should under 
take an mvestigation of the matter 
As a result of this proposal the wnter 
was asked by the Board to determme 
the helium content of the natural 
gases of Canada This survey was 
earned out in the wmter of 1915-16, 
and It was found that from 10,000 000 
to la 000 000 cubic feet of hehum 
could be obtained per year from the 
natural gas of the Bow Island supply 
near Calgary Alberta 

In the autumn of 1917 the Admiralty 
sanctioned proposals to proceed with 
an attempt to extract this hehum, 
and in the summer of 1918, after 
exhaustive expenraents had been 
made a plant was designed for the 
purpose This apparatus was con 
structed and installed at Calgary and 
was operated from Septcmlxr rpip 
until \{nl 1930 In the course of 
this operation of the plant, consider 
able supplies of hehum of high purity 
were obtained and it was shown that 
the estimates of Sir Richard Threlfall 
as tq the cost of production were 
anmly venfied ^ 

I^nng the winter of 1919-30 pro- 
posals were pul forward by the writer 
to use the helium extracted at Calgary 
for scientific purposes These met 
with approval, and financial grants 
were m^e for the liquefaction of 
hehum by the Honorary Advisory 
Council for Saentific and Industnal 
Research of Canada by the University of Toronto, md 
by the Carnegie Foundaton for Research Some 
apparatus was also loaned by the Admiralty and by the 
Aur Ministry of Great Bntom With these grants special 
apparatus for liquefying air, hydrogen, and hehum 
was constructed and its installation in the Physical 
lAboratory of the Umversity of Toronto was com 
pleted towards the end of 1933 In the prehminary 
operation of the plant, specif facilities m the way of 
power were provided by the Hydro Electnc Commission 
of Ontano smd by the Hydro Electnc Commission of 
Toronto 
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Helium was liquefied with the equipment for the 
first time on Janu irv 10 of this year and the Cryogenic 
Division of the Physical Laboratory vras for^ly 
opened on January 34 when demonstrations were 
given of the production of h ]uid air liquid hydrogen, 
and liquid hehum Senes of (xpcriments were also 
shown lUustratm^, the uses of these liquefied gases 


Liquid Air Apparatus 

The apparatus constructed for the liquefaction of 
air consisted of a 40 kilowatt alternatmg current 
motor a Norwalk compressor of the three stage type, 
a water cooler carbon dioxide punfymg towers, and 
one of L Air Liquide s machines having a capacity of 
produrmg 30 cubic metres of oxygen per hour This 
machme was provided with valves which enabled one 
to isolate the rectification oilumn from the oxygen 
heat exchanger permitting the operation of the 
apparatus as a machine for liquefying air or as one 
for producing gaseous oxygen The column was also 
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provided with modifications for the extraction of the 
rare gases from the atmosphere In operating this 
apparatus the air was compressed to 40 atmospheres, 
and in a senes of tests it was found that about 300 
kilograms of hquid air could be made per day With 
such a supply of liquid air available ample provision 
was made it will iW seen for meeting the needs in 
regard to hiuid air of all departments of the Urn 
versit) 

Liqlio IIydroofn Apparatus 
The equipment for liquefying hydrogen included a 
four stage belt dn\ en compressor built by the Burck 
hardt Engineering Works of Basle Switzerland Its 
cvhndcrs vrere water cooled, had a forced lubncalion 
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and were fitted with steel piston rmgs The pistons 
were all in line and constituted one shaft The gas 
was cooled iftcr each compression by means of a 
number of he it exchangers immersed in a tank of 
running water The compressor was constructed so 
as to prevent any loss of gas ind with this end m 
view the piston rods were provided with special 
stuffing boxes in which the packing was sealed with 
oil contained m specially designed holders 

The space behind ea^ piston as well as the safety 
valves mas directlv connected with a gasometer and 
through the latter to the intake of the compressor 
The compressor had a capacity of 60 cubic metres of 
free gas per hour and required a motor of 30 kilowatts 
to operate it when delivering at 300 atmospheres 
pressure Twentv litres of water per mmute were 
disposed of by the heat exchangers 
The hydrogen hqueficr is shown schematically m 
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Fig I and as it was installed m the laboratory by 
Fig 3 The regenerator coils indicated were similar to 
those used m the well known Hampson apparatus for 
Iiquefymg air In operating the liquefier hydrogen 
sp^ially purified was compressed to 150 300 atmo 
spheres and cooled to 305° ( by means of hquid 
air boilmg under reduced pressure 

The compressed hydrogen passed successively through 
the coils Lj Lj I ^ L, L4 and Lg The coils 1 ^ and 
L, were arranged in parallel and the valve Z served to 
regulate the proportion of gas that went through 
each of them Ihis ensured the proper interchange 
of heat between the oncoming compressed gas and 
the outgoing low pressure vapours The coils Lj 1 1, 
and I g were cool^ by gaseous hyilpfen returning to 
the gasometer from the expulsion nozzle Ct and the 
coils Li and Lj by the evaporated air drawn off by 
the vacuum pump The coil L, was partlv immersed 
m a bath of liquid air held m the flask Mj 

TTie valve A served to admit more hquid air from 
the reserve supply whenever the indicator of the 
cork float E showed that it was required To add to 
the efficiency of the liquefier the expansion coil Lg 
was provided with a close fitting German silver 
envelope which when properly wrapped with flannel 
permitted a good junction to be effected between the 
inner wall f the silvered vacuum flask M, and the 
coil I his ensured that the expanded gas passed over 
the closelv wound tubes of the coil and so brought 
about a good exchange of heat 

The liquid hydrOt,en as it formed passed through 
the opening in the bottom of the flask M3 and was 
ollected in the silvered flask M3 Ihe float indicator 
D Dj D3 served 1 1 show the level of the liquid in 
this collecting flask The weight D was connected 
with the thin German silver float Dj by me ms of a 
s Ik thread running over three pulleys I)» provided 
with jewel mountings The valves B and Bj were 
used for drawing off the liquid I hese w ere arranged so 
that they could be pre cooled by cold gaseous hy drogen 
as it was relumed to the gisometer Ihe stuffing 
boxes and screw thread of the valves B Bj C and A 
were so arranged that they were not exposed to 
cooling and in this way the danger of a freeze up was 
eliminated 

The insulation of the apparatus was specially 
studied Vacuum flasks were used where possible, 
and wherever parts were cooled below the temperature 
of liquid air they were surrounded by an atmosphere 
of dry hydrogen or by a partial vacuum in order to 
avoid unnecessary condensation All parts were con 
structed of German silver where it was on advantage 
to do so on account of its low thermal conductivity 
The entire apparatus was packed m natural wool and 
enclosed in a thin brass case that was sealed except 
for the drying tubes H and These tubes served 
to equalise the internal and external pressures on 
the case and at the same time prevented water vapour 
from entenng and condensmg inside hig i shows 
plainly the arrangement for supporting the apparatus 
together with the scheme of the pipe connexions 
Mercury traps J and Jj served to protect the apparatus 
at all times from any sudden but moderate excess of 
pressure while the large rubber safety valves G and 
Gj served to accomm^ate any sudden but violent 
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increase of pressure such as might arise from the break 
mg of the flask M, 

In operating with the hydrogen hquefier il was found 
necessary to remove all gaseous impurities from the 
gas The commerual hydrogen used was made 
electrolytically and was found to contain as much as 
I 5 per cent of oxygen and 0103 per cent of mtrogen 
To punfy this gas it was passed through a high pressure 
bomb fiUed with palladiumised asbestos This bomb 
was heated electrically to about 400° C , and at this 
temperature the palladium acted is a strong and 
robust catalyser The water produced 
by the union of hydrogen with the 
oxygen present was taken up with 
caustic potash The hydrogen ub 
tamed after this prehminary punfica 
Uon was again purified by passing it 
through a specially constructed appar r ^ 

atus provided with coils cooled with 
liquid hydrogen, but to make the 
liquid hydrogen for carrying out this 
punAcation it was necessary to oper ^ 

ate the hydrogen liqucfier with the 
hydrogen subjected to the prehminary A 
purification only \ few litres only 
could be made in a run before stop 
pige occurred and this was used to ^ a 

effect the final purification of a certain " ' 
quintits of the gas 

By rept ittd operations of this char \J|II ^ 

alter a supply of about 100 cuhii ll||| ' 

metres of highly purified hydrogen L 

was griduully accumulated ind with H i 

It long runs of the liqucfier were made 
without any stoppage occurring To ' jj 

conserve this original supply of pure ^ [[ 

hydrogen care liad to be taken during U 

a run to store up all gas from the 
vaporised hydrogen and to use resi 
dual supplies of liquid hydrogen to 
punfy additional quantities of the - h: 

gas so as to make up losses L 

In liquefying hydrogen as well as 
helium, it was necessary in order to 
avoid losses so far as possible to oper 
ate in a closed cycle that included a 
gasometer, the compressor and the 
hquefier In a numl^r of actual runs 
with the apparatus desenbed above, , 

no difficulty was expenenced in mak 
mg from 10 to 15 litres of liquid 
hydrogen an hour, and in one particular run as much 
as 50 htres of liquid hydrogen was accumulated 

Liquid Hi<uuh Apparatus 

The helium used m the expenments was obtained 
from the natural gas of the Bow Island distnct near 
Calgary, Alberta, m the year 1919-20, and had been 
kept since then safely stoi^ m steel cylinders at about 
atmospheres pressure An analyrsis by means of 
absorption with cocoanut charcoal showed the gas in 
different cvhnders to be about 90 9 s per cent helium 
The chief impurity was nitrogen, wth a varymg per 
centage of methane and other gases Tests nude by 
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chemical absorption and explosion methods gase no 
indication of hydrogen being present 
The prehminary purification of the helium was 
effected by cooling it it a prtssurc of 150 atmospheres 
to -205® C by means of liquid air boiling under r^uced 
pressure Lndcr these conditions a large percentage 
of the impunty wis condensed and drawn off This 
partially purified helium was pissed at high pressure 
first through a bomb filled with copper oxide and 
palkdiumised asbestos maintained at a temperature of 
400° C and then through he ivy copper tubes filled 


m-M 


wnth cocoanut charcoal and immersed m liquid air 
This cycle of puiification proved to be satisfactoiy, 
for dunng the liquefaction proe ess there was no e\ idence 
at any time of any blocking of tlie expansion valve 
of the hquefier or of the very small capillary tubes 
that made up the expaiwon coil 
In the design and construction of the hehum hquefier, 
special attention was gi\ en to problems connected with 
the heat capacity and heat insulation of the v inous 
parts of the apparatus The hquefier is shown dia- 
grammatically m Fig 3 and the manner in which it was 
installed in the laboraturv is shown in big 4 
In the operation of the hquefier the manner in which 
the helium entered the apparatus is shown in the 
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diagram It passed successively through the coils Dj, gas thermometers with reservoirs at M and that 
D, and D 4 arranged m parallel It then entered were connected with a mercury manometer by fine steel 

tubing G, 

The liquid hydrogen from large vacuumnsurrounded 
metal containers was first transferred to the unsilvered 
flask Fi, that was protected by an outer silvered 
flask F. contaming liquid air Thu flask Fg was 
provided with two unsilvered vertical obser^tion 
stnps, one on either side, so that the level of the hquid 
hydrogen in Fj could be seen directly The valve Cj 
controlled the intake of the hquid hydrogen from Fg 
to the refrigerator, and the valve Cg with its corre- 
sponding spmdlc controlled the expansion nozzle at 
the bottom of the coil P, Xfee e fficiency of the 
regeneration properties of the co^ ^s 

assured by fittmg closely over it a very thm german- 
silver envelope soldered at X to the bottom of the 
german silver liquid hydrogen contamer With thu 
arrangement the expanded helium was forced to go 
through the intentircs of the expansion coil ui order 
to enter the holes H m the tube surrounding the 
expansion valve spmdle 

f he temperature of the region beneath the expansion 
nozzle was determined with a helium gas thermometer 
provided with a german silver reservour at M, and a 
connecting steel capillary tube Ihe protecting 
vacuum f^k Fg was provided with a specially designed 
siphon tube P This tube was double walled and was 
protected by silvering and by an intervening vacuum 
in the same manner as a Dewar flask The flask Fg 
could be made either totally silvered or partially 
silvered with a plain portion at the bottom In the 
latter case it was protected by a plain vacuum flask 
the coils P^ and P^ also in parallel, and afterwards containing liquid hydrogen, and this in turn by a plain 
passed successivcl) through the coils P„ Pg and P, vacuum flask contaming liquid air 
The coils Dg Dg Pj and Pg 
were cooled by the cold hvdro 

gen vapour as it was drawn off | 

by the hydrogen V acuum pump, . ^r~ii §'***** S 

and the coils D, Dg P, and Pg I 

by the expanded helium thit 

issued from the region about ^ ■ OdnfcLy 

the expansion valve on the wa> ^ r, _ m W 

to the gasometer The coil Pg ✓r 

served for the final pre cooling / y 

of the compressed helium and / \ /]ljD|\ 

was immersed in liquid hydro- 

gen boiling under a pressure of «« 

6 cm of mercury A trap T // I 

was provided, by means of I / | ’A 

which the gas was freed from cj [I , __ r If | \\ 

the last traces of oil or water U W?**” ^ v( I rT 

vapour from the (ompressor '■' vV^ fl ^ W I // 

The tubes Bg were made of \\ // \\ I /l~"t 

copper and were filled with o NN. y/ I yy 

cocoanut charcoal They were '* r^«oJ=ss^T 

cooled with liquid air dunng 
the liquefaction process with a 

view of absorbing any gaseous Fic 5 -M«t»l conuinw Hw Uqmd wr •■Ir S -M«u1 eonuiiwr for luinld hydrogw 

conumination introduced dur Th«. fimw uiom™*. «»* njf «( mrtMUc "CTun.Pe w fi-yk> foopd i«fai m hindimi Utg« 
mg the operation of the cycle 

The level of the liquid hydr^en ** -r-ty wh.» «« dsi^a 

m the refrigerator surrounding 

the coil Pg wras determined by means of copper I In constructmg the hydrogen and helium liquefien 
constantan thermo-couples, and alternatively by hehum | great care was taken to see that all the comj^cated 
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tubing was free from holes and much time was con 
Burned m the work of eliminating leaks The whole 
apparatus was, however, com{deted towards the end 
of 1933 and, as stated, was u^ early m January of 
this year for the production of hquid hehum The 
hehum was compressed with an enclosed Wbtehead 
torpedo compressor, and the hquefier was found to 
give the best results when run at a pressure of only 
40 atmospheres 

Before attemptmg to make liquid hehum all parts 
of the hquefier were cooled as low as possible with 
liquid air, the piping being cooled by circulating 
tlwugh It hehum that had been previously cooled to 
liquid air temperature When this precaution was 
taken, it was found that hquid helium could readily 
be made with a moderate amount of hquid hydrogen 


supphed to the refrigerator surrounding the coil P4 
In our experiments less than 10 htres of liquid hydro- 
gen sufficMl to produce more than a htre of hquid 
hehum 

I wish to take this opportunity of acknowledging 
my indebtedness to Prof Kamerlmgh Onnes of Leyden, 
the pioneer and outstanding authority m research at 
hquid hehum temperatures He not only assisted me 
very materially through correspondence and con 
versation, but also furnished me with drawings of the 
installation at Leyden 

It IS hoped that with the cryogenic equipment now 
available at the Umversity of loronto a senes of low 
temperature researches will be organised shortly for 
workers who for any reason may not find it convenient 
to go to Leyden to carry out investigations 


Rickets m Vienna. 


A NUMBER of summary publications have made 
readily available the rapid advance in our 
knowledge of nckets m the last few years since Mellanby 
in 1918 brought forward sennus evidence implicating 
a deficiency of fat soluble vitamm A and Huldschnisky 
m 1919 showed that the bone lesions in children could 
be cured by ultra violet light and McCollum and his 
CO workers m 1931 demonstrated that the disease could 
be conveniently produced in rats by defective diets 
Last 3 ear the Medical Research ( ouncil pubhshed the 
survey by Prof Korenchevsky ‘ of the expenmcntal 
aspects ind Ur J L Dick • brought out a useful book 
on the human disease and its history More recently 
an admirable survey of the whole question bv Prof 
£ A Park * has appeared and there has now Iveen 
added i full account of the results of the expedition 
under Dr Hamette Cbick^ sent in 1919 to Vienna 
by the Lister Institute and the Medical Research 
Council, to study defiaency diseases under the condi 
tions of almist expenmental accuracy and precision 
afforded by the generous hospitality of Prof v 
Firquct s kinderklmik 

The report shows, beyond any reasonable doubt 
that the mcidence of ni^ets may be determined by 
diet, and that vntamm A plays an important part, 
that It may be prevented and cured by cod liver oil , 
that It ma> be cured by sunshme or the ra}s from a 
mercurv vapour lamp, and that a diet which m summer 
IS adequate for young infants may, m winter gloom, 
permit its development From the practical point of 
view, the facts provide most of what the sanitarian 
needs a proper supply of cod hver oil, or its equivalent 
in vitamin A, and of sunshine, or its equivalent m ultra 
violet hgbt. Will prevent rickets, and a deficiency of 
one may be made good by a larger supply of the other 
What IS at present unknown is how much vitamin A 
in the more customary forms of milk and green vege 
tables IS wanted to give the same result as teaspoonfuls 
of the far more potent cod hver oil But there is no 
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longer any excuse for there being two schools of thought 
disputing for a hygienic and a dietetic setiology 
respectively as usutdlv happens m sucli controversies 
it turns out that both parties are right 
In the larger matter of the circumstances whirh 
condition the proper and regular growth of bone the 
results are of great interest Granting an adequate 
supply of the ne essary materials — and of these 
calcium and phosphorus are the most obvious and 
their importance Im already been examined by direct 
expenment— vitamin A is necessary with enough of 
this rats grow satisfactorily m the dark (Goldblatt and 
Soames Biochemical Journal vol xvii 193^ p 394) 
Ultra violet light of about %oo fifth is much the »ame 
^cct and it was at first supposed rithcr naturalh, 
tliat It operated by causing a photo synthesis of 
vitamm A But rats on a diet grossly deficient in 
vitamm will grow normally under he influence of ultra 
violet light only for a time in the end if no vitamin A 
is provicied in the food ^rowth ceases and the animals 
go downhill Evidently light enables the mimal to 
make the most economical use of such stc re of vitamin 
as It may have m its body or of any smill amounts it 
may receive in its food light can only partly replace 
vitamin and if there is abundance of vitamin light has 
no favourable influence on growth In the same way 
vitamm makes a short supply of calcium or phosphorus 
go further so that while anv of the three may be a 
luniting factor up to a certain point of deficiency it is 
the sum (or product) of calcium phosphate and vitamm 
which IS the effective determmant Light per se s not 
a limiting factor, but may become the determinant 
under conditions of defect m the others 
Obvious as IS the effect of ultra violet light on the 
naked human skm, it is a little difficult to Iwlieve that 
It can act directly on the general body surface of hairy 
animak such as rats ‘ man u naked as Richard 
Owen remarks and » the only terrestrial mammal 
in that predicament It is therefore satisfactory to 
fod It showm that air irradiated by the mercury vapour 
lamp IS effective m promotmg growth m rats as Kestner 
showed It was m hastemng tlie regeneration of blood 
lost by haemonhage siiih air in the absence of ultra 
violet light Itself, will also cure rickets m children It 
does not seem to be known as vet whether radiation 
of the body surface with exclusion of radiated air 
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from the lungs his inj mfluimt on bone growth 
nor on what constituent of the radiated air the effect 
depends 

It IS possible that the meihanism in m in is not quite 
the s inie os in hairy ammols^ and that direct irritation 
of the skin by sunshine — to which some clinical 
oliscrstrs attach considerable importance— does much 
the simt as irritation of the bronchial mucous mem 
brane whicli is embrsolo^icallj the same as skin by 
ionised air or tracts of orone or nitric oxide If this 


IS so, irritation of the skin by means other than ultra- 
violet hght should have the same effect — which is 
perhaps the explanation of Dr Mavo s observation on 
nckets in 1674 that scabies or itchmg contributes 
much to its cure Little is known about what has 
been called the internal secretion of the skin 
beyond the fact that irritation may lead to clianges 
in other parts of the bodv Thus a blistering agent 
applied locally mav considerably increase the sust^ti- 
bility of the whole skin to the same substance 


Current Topics and Ewenta. 


In an article which appeared m Naiuhi of July 
21 p loT the view was expressed that the constitu 
tion of the committee of the recently formed British 
Fmpire Cancer Campaign was not such is would 
command the respect of bona fide workers on the 
cancer problem Wlule our article was in type a 
meeting of the Grand Council of the British Fmpurc 
Cancer Campaign was held and contrary to the 
origin il intention and no doubt as a result of in 
formed public opinion it was deciled to appoint a 
scientihc idvisory committee of ten members It 
was urged however thst an attempt should still be 
made to preserve the balance between scientihc 
and clinical workers On the following day the 
annual meeting of the Imperial Cancer Research 
I und was lul 1 under the presidency of the Duke of 
Bedford who expressed himself as in entire agree 
ment with the ittitu h which hiJ been wlopted by 
the executive committee of the hund in resisting 
the danger of being drawn into the British Empire 
Cancer maelstrom In an admirable review of the 
work of the c impugn he directed ittcntion to the 
crass ignorance whiih prevails with rcsjiect to the 
work which h is been done by the Fun I ind he laid 
great stress on the necessity for the British bmpu-e 
Cancer Campaign to be in the hands of those 
acqu iinte 1 with work already done is this is the 
only means of avoiding useless repetition and pre 
venting the waste of funds obtained from a generous 
and sympathetic public 

Congratulations are due this week to the Rev 
Dr 1 G Bonney who celebrated his ninetieth 
birthday on Iiiday July 27 having been born 
at Rugeley Staffordshire m 1833 The son of a 
clergyman Dr Bonney was the eldest of ten children 
bducated at Uppingliam he was sent to St John s 
College Cunbndge where he graduated twelfth 
wrangler and soon ifter iceepted a post as mathe 
matical master at Westminster School It has been 
said of hun as regards his early education that 

mathematics had impressed upon his mind the 
teal necessities which are demanded by a proof 
classics had assisted him to cultivate a literary gift 
and trivel had taught him facts at fiist hand 
Ordained a pnest m 1838 m tlic following ear he 
was elected to a fellowship at St John s In 1877 
Dr Bonney took up the professorship of geology in 
University College London a post he held until 
1901 For four years secretary of the Bntish Associa 
tion he WAS president of the Gcologual Society 
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1884-86 and president of tha^Bntish Association 
at the Sheffield meetmg of igi^^ving an address 
on some aspects of the glacial history of Western 
Lurope In 1889 he was awarded the Wollaston 
gold medal of the Geological Soaety In allottmg 
the gift the then president remarked that in Dr 
Bonnev s hands the microscope hod been a valuable 
adjunct to field oliservation and had been chiefly 
applied to detect the secrets of those rocks which 
possessing no organic remains to betray the tale of 
their origin hid hitherto baffled mquiry into their 
early history 

On June 16 the Polish Academy of Sciences and 
Letters at Cracow celebrated in the presence of the 
President of the Polish Republic the fiftieth anni 
versiry of its foundation Ihe Academy originated 
in 187J evolving from a scientific society which has 
existed in Cracow since the beginning of the nineteenth 
century The first president of the Academy was 
]6zel Majer i man who renderwl v Uuable service to 
the c luse of science in Pol ind he was succeeded by 
Count Stanislas Tarnowski for many years professor 
of the history of Polish literature 111 the Jagellonian 
University Prof Cosimir Mozawski i philologist of 
I uropean renown is now president The Academy 
IS divided into three classes — devoted respectively 
to philology and linguistics to histoncal and sociaj 
science and to mathi matical physical and natural 
science In conformity with the statutes the 
Academy consists of Oo active Polish members 
36 foreign and 96 corresponding members The 
publications of the Academy since 1873 are nuraer 
ous they include 206 volumes of the Transactions of 
the Classes 50 volumes of the l^roceedmgs (the Cracow 
Bulletin Intcmalional is well known to scientific men 
all over the world) 10 volumes of a beautiful publica- 
tion intended to promote the cultivation of the history 
of art in Poland 146 volumes of transactions of 
various committees appointed to eluadate problems 
in the history of Polish language hteratuio and 
civilisation 90 volumes of pubhcations on Polish 
pohtical and economical history 57 volumes of the 
Transactions of a special committee investigatmg the 
physiography of Ikiland (meiteorology geophysics 
mmeralogv and geology systematic botany and 
*oology) 36 volumes of the Transactions of the 
Anthropological Committee 10 volumes of the 
Polish Encyclopaedia (in course of pubhcation), 
and more than 300 volumes of various other works 
separately published The Academy possesses a fine 
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Ubruy (with many vaiuaJ^ MSS) remarkably nch 
^yaiographical aiid anthropological cbUectioni a 
permanent scientific station at Pans (4 Quai d Orleans) 
and a qnasi permanent station (chi^y for histoncd 
investigstion) at Rome 

Ds A F H Tutton is to be congratulated on 
the completion of a laborious piece of work which 
be set himself m 1890 This was the mvestigation 
of the isomorphous relations existing between the 
sulphates and selenates of the alkah metals and 
ammomum and the double salts of these with certain 
divalent metals It is noteworthy that this work 
has been performed m his spare tune and for the 
last twelve years m Devonshire In his presidential 
address to the Devonshire Association at Saloombe 
on July xo he gave a general review of the results 
attaint and of their bearing on the structure of 
crystals and of atoms In all seventy five salts have 
been worked out m the greatest possible detail and 
their crystallographic and other constants determmed 
with the highest degree of accuracy for which purpose 
several elaborate instruments were specially designed 
In eighteen groups m which potassium rubidium 
and caesium acre the replacing elements it is repeatedly 
and conclusively proved thit the constants vary 
with the atomic weights of these elements and 
consequently also with their atomic number and 
atomic diauneters The dimensions deduced for the 
structural units of these crystals have since been 
amifiy confirmed bv the X rav analysis of crystal 
structure But the more direct and very carefully 
made observations will be of permanent value for 
testing theories of the future 
At a meeting of the Board of Directors of the 
Manchester Chamber of Commerce held on July 16 
the foUowmg lesolutions were passed unanimously 
That whereas the word gallon is at present 
capable of different mterpretations (due to the 
difference of about 20 per cent between the Impenal 
and the Amencan gallon) and whereas the alternative 
use of the litre is already sanctioned by law throughout 
the commercial world it is desirable that all traders 
— especially those concerned in overseas trade — 
should promote uniformity of trading practice by 
employing the litre as the sole unit of capacity 
(Af B If those engaged in any special trade desire to 
retam the word gallon it should be m the form of a 
new gallon equal to 4 litres which would ap 
proxutfately represent the average value of the 
present conflictmg gallons ) That whereas the word 
ton 18 at present capable of different mterpreta 
tions according to whether the long short or 
metnc ton is intended and whereas the use of 
cwts quarters stones and other local weights 
mvolves further confusion and loss of commeruol 
efficiency it is desirable that all traders — especiallv 
those concerned in overseas trade-* should express 
the weights of goods m pounds only and convert 
such pounds when desurable mto equivalent weights 
in kilograms 

Owing to the work of redecorating the rooms of 
the Chnnlcal Soaety tiie hbrary will Ito closed during 
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the entire month of August and m accordance with 
the usual practice will close at j pk daily on 
September x 17 

Thb following have been elected honorary membws 
of the Society of Chemical Industry Prof C F 
Chandler Umted States Pnnee Ginon Conti 
president of the Italian Chemical Society M Paul 
Kestner president of the French Society of Chemical 
Industry Prof Joji Sakurai Japan and Sir 
Dorabji J Tata India 

The annual autumn meetmg of the Institute of 
Metals will bo held in Manchester on September 
10 13 The meetmg will open with the second 
annual autumn lecture to he delivered by Sir Henry 
Fowler on The Lsc of Non ferrous Metals m 
Engineering Papers will be read and discussed on 
the mormngs of September ii and 12 and visits to 
works and places of mlerest in the neighbourhood 
have been arranged 

Applications for Yarrow Research Professorships 
will be received by the Secretaries of the Royal 
Society until October x next as the president and 
council of the society will in the autumn consider 
the appomtment of one or possibly more professors 
who will be expected to devote their whole tunc to 
research in the mathematical physical chemical or 
engmeenng sciences I urther particulars are obtam 
able from the \osistant Secretary of the Royal 
Society Burlington House Piccadilly W i 

At U e annual general meeting of the Royal 
Veterinary College held on J ily 17 the Duke of 
Connaught president of the College announced that 
in conformity with the recommendation recently 
made by the alvisory committee on Research in 
Animal Diseases the Development Commission 
through the Ministry of Agriculture has made a 
grant of 25 oool for the erection of a new research 
institute in coi nexion with the College It is hoped 
that the new premises will be rea ly for occupation 
in less than a year 

At the recent meetmg if the trustees of the Beit 
Memonal Fellowships for Me heal Research the 
honorary secretary Sir James Fowler presented a 
review of the work of the trust for the period 1910- 
1923 Since the foundation of the trust m 1909 
seventv nine fellowships have been awrarded Ongm 
ally the annual value of the fellowships was 250I 
this was increased to 300! m 19x9 and to 400I 
in 1020 In I >22 they were reclassified as junior 
fourth year and senior with the values 350/ 400/ 
and 600/ respectively Of the first fifty fellows 
elected twro have been made fellows of the Roval 
Soaety eight have secured professorships four 
have become directors of research institutes and 
most of the remamder are holdmg responsible 
appointments 

The Ramsa} Memonal fellowship Trustees have 
mode the following elections to fellowships and 
renewals of fellowships for thd Session 1923-24 the 
place of research where stated being given aft« the 
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name of the fellow elected BrtHsk I tllowskips (300/ ) 
Dr S Coffey at Umvemty College London Dr 
A F fitley and Dr R W Lunt at Umvemty 
College London Glasgow heUowshtps (300/) Mr 
T S Stevens and Mr J A Mair both at the Umver 
sity of Glasgow Norwegian Fellowship (5400 kroner) 
Mr G Weidemann at the Biological Laboratory 
Umversity of Cambridge French Fellowship (100/ 
plus 14 000 francs) Dr H Weiss at the Ro3ral 
Institution (Davy Faraday Laboratory) Nether 
lands Fellowship (300/ ) Mr J Kalflf Danish 
r ellowship (300/ ) Mr K Hd]endahl at the Umver 
sity of Liverpool Since the institution of the Ramsay 
Memorial leUowship Trust m igig twenty one 
fellowships not including those announced above 
have been awarded 

The thirty fourth congress of the Royal Sanitary 
Institute will be held at Hull on July 30 August 4 
under the presidency of the Right Hon T R Ferens 
The proceedings will be divide 1 among four sections 
dealmg with samtary science engineering and 
architecture maternity and child welfare and personal 
and domestic hygiene respectively In iddition to 
the sectional meetmgs 1 number of conferences of 
representatives of sanitary authonties medical oflicers 
of health ind similar workers have been siTanged 
Sir Alexander Houston will lecture to the Congress 
on A Pure Water Supply an 1 among the subjects 
to be discussed at the various meetings are the 
prevention of tuberculosis and cancer the curative 
value of ultra violet rays the nutritive value of milk 
heliotherapy the smoke evil and food poisoning 
Several Government departments and also foreign 
and Dominion Governments are sending delegates 
Visits will be paid to local institutions water works 
and factoncs and a Health Exhibition showing 
apparatus and appliances relating to health and 
domestic use will be open throughout the mecUng 

The 104th annual meeting of the Swiss Society for 
Natural Sciences will bo held on August 30-Sep 
tember 2 at Zermatt This will be the hfth occasion 
when the Society has met in the Canton of V dais 
The work of the meeting will be divided into hftcen 
sections as follows (1) Mathematics (2) physics 
(3) geophysics meteorology and astronomy (4) 
chemist^ {5) geology mineralogy and petrography 
(6) botany (7) /oology (8) entomology (9) palaon 
tology (10) anthropology and ethnology (ii) medical 
sciences (12) history of medicine and the natural 
sciences (13) vetermarv medicine (14) pharmacy 
and (15) engineenng science In addition to the 
sectional gatherings there will be general discussions 
which will be addressed by dutmguished men of 
science Among the topics thus dealt with will be 
Phylloxera in Valais by Dr H Fa^ director of the 
Federal Viticultural Station Lausanne earthquakes 
m Switzerland by Dr A de Quervain of the Um 
versity of Zurich and the geology of the neighbour 
hood of Zermatt by Prof F Argand professor of 
geology palaeontology and petrography in the Um 
veisity of Neuch&tel The foUowmg officers haire 
been appomted for the meeting President Rev 
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C M Besse Vice President Dr J Amann , 
Treasurer M £ de Riedmatten and Secretary 
M A de Werra of Sion Vadais 

The National Research Council of the United States 
has issued as a Bulletm an account of the State 
Research agencies of Ilhnois other than the University 
prepared by Prof I D White of the Umversity of 
ChiMgo These agencies spent 40 000/ on research 
during the fiscal year 1921 22 employing 230 scienti 
fically trained workers The s m all n ess of the grant 
IS due largely to the claims for research bemg subject 
to review by non professional adimmstrators who 
have no very definite understandmg of the aims of 
research The salaries paid In fhgiiiiinrini rh workers 
are small and the best men are amuted bv the posts 
open to them in industry While managing officers 
receive from 300/ 1000/ per annum engineers 
geologists naturahsts and bacteriologists from 300/ 
700/ and medical officers and psychologists 35oi 570/ 
chemists receive only 250/ 450/ per annum The 
report recommends that research officers should be 
reheved of routine work that the University should 
be recognised as the centril research agency and 
that the salary scale should be equal to that mam 
tame I in the Universits for persons of similar 
professional attainments 

Thi- Arsbok for 1922 Pirt II of the Swedish 
Meteorological Service gives full det ills accompamed 
by maps of the precipitation in Sweden tor each 
month of the year arc given a summary of the fall foi 
each province with a companson of the mean average 
fall and the letuls of several hundred stations 
throughout the countrj For each station are given 
the total fall in the year tlie total for the wettest 
day and the number of days with precipitation 
moie than certain am >unts There are maps of the 
monthly and annual distributions of rainfall and a 
large map showing the distnbution of the recording 
stations 

BuLirxiN No 13 of the Madras Fisheries Depart 
ment (1922) contains the Reports on Administration 
for the years 1919 20 Ihe pubhcation is however 
a notable one m that it also contains a long report 
(PP 35 to ^66) bv Sir Fredenck Nicholson on methods 
of fish camung preparation of oils guano etc with 
special reference to lcx»l methods There is ilso an 
interestmg account of the solar oven a contrivance 
for entrapping the heat of the sun in a confined atmo 
sphere With an outside temperature of 140® F that 
of the inside of the oven reached 325® b 

In the July issue of the Antiquaries Journal Sir 
Hercules Re^ publishes his presidential address 
delivered on St George s Day It is devoted to the 
question of collaboration m archmoloj^ical research 
with foreign nations in particular with France and the 
United States Special attention is paid to the 
question of an agreement with the Afghan Govern 
ment which granted to the French through M 
Foucher a perpetual monopoly of archsological 
mvestigation in Afghanistan This was a setions 
mvasion of the rights of India to share m the excava 
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tion of the unportant Buddhut sites beyond its north 
western frontier It u satisfactory to loam that the 
matter has now been amicably arranged The French 
Government has also expressed readiness to welcome 
the collaboration of British mvestigators and the 
existence of the concession will not aSect their 
participation 

A LIST of the new books and new editions added to 
Lewis 8 Medical and Scientific Cucnlatmg library 
during June has just been issued by Messrs H K 
Lewis and Co Ltd 136 Gower Street W C i It 
IS sent free upon request 

Mbssrs J and a Churchill announce the early 
pubbcation of the translation of vol 2 pt 2 of 
Molinan s Organic Chemistry completing thw 
section of the work The new pirt will deal with 
the esters oils and fats sug-us and other carbo 
hydrates cyclic compounds dyestuffs textile fibres 
proteins etc 
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UwARDS of 1600 works m botany soology and 
general natural history many of which are rare are 
included in the latest catalogue (New Senes No 8) of 
Messrs Wheldon and Wesley Ltd 2 Arthur Street 
W C 2 They ongmally belonged respectively to 
Prof G A Boulger Mr F N CampbeU Sir F W 
Moore and Sir Fdmund Giles I Oder Bart The list 
18 worthy of perusal 

Among the announcements of Messrs Ernest Benn 
Ltd are The Art of the Ctunese Potter by A L 
Methermgton and R L Hobson which will illustrate 
192 choice examples of pottery datmg from the Han 
Dynasty to the end of the Ming in 1 senes of coloured 
and half tone plates The Art History of Ancient 
Peru by Drs W Lehmann and H Donng bemg 
the first pubhoation of the Research Department of 
the Ltbnographical Museum Berlin and Intro 
duction to the Study of Chinese Painting by A 
Waley which will be uimpiled almost entirely from 
native texts few of which have been translated before 


Our Astronomical Column. 


D Arrest s Comft — No nows of the detection 
of this comet is yet to hand this is not altogether 
surpnsmg as it his been noted faint at previous 
returns and as it has not been seen for two revolu 
tions the positions given may be somewhTt in error 
The search is still possible in August in fict the 
maximum brightness is in the last week of August 
The following is a continuation of Mr F R Cnpps s 
ephemeris (for midnight) 
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r A are the distances from sun anJ earth in astro 
nomical units 

1 he comet should be looked for about 20® west of 
south TS soon as the skv is dark 


Thl Cfphfid Variabifs and the Distancf of 
THE Clusters — These variables were largelv us^ 
by Prof Shaplev in his deduction of the distances 
of the globular clusters In the last two years both 
Prof Curtis and the late Prof Kaptevn have 
challenged these distances they suggest values 
about one seventh of Shapley s Kapte^ s result 
was based on all the available proper motions of the 
Cepheids he concluded that tnese were larger than 
would be expected on Shapley a formula of their 
distance Mr R t ilson of Dudley Observatory 
Albany returns to this question in Asiron Joum 
No 821 he uses all Kapteyn s material tc^ether 
with a considerable amount of new matter so that 
his hst contains eighty four stars He divides them 
as others have done into the short pmiod cluster 
type and those with penods exceedmg two days 
Mr Wilson has also collected observations of radial 
velocity for thirty of these gtars six bemg of tjTpo I 
His conclusion is that these short penod variables 
are rapid movers m space the mdicated velocity 
being of the order of 100 km /sec He therefore 
considers that Kapteyn s distances for these stars 
which were based on a much lower assumption of 
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hnear speed are too small The stars of longer penod 
are presumably more massive and their peculiar 
speed IS found to be 12 km /sec Wilson s estimate 
of the cluster distances is of the same order as 
Shapley s but he suggests a reduction of the latter 
by an amount not exceeding 40 per cent 
Mr Wilson alio uses his results to test Kapteyn s 
sugkestion that Boss s proper motions in declination 
neS systematic correction by the formula +0013 
cosine dccl The material is too scanty to give a 
conclusion but it suggests that a correction of half 
the sire in liuite I by Kapteyn is needed 


PHorocRAiHY or Meteors— The great difficulty 
in catching a meteir on a photographic plate is 
referred to by Dr Harlow Shapley in a bnef report 
on a photographic survey for bright meteors (Harvard 
College Observ Bull Vo 788) Harvard College 
possesses a senes of plates extending over an interval 
of twenty three years Each plate covers more than 
twelve hundred square degrees and the average 
length of exposure is sixty nine minutes Ihese 
plates show stars to the eleventh photog apbic 
magnitude or fainter and were niadp with a one mch 
Cooke lens of thirteen inches focal length The 
most striking result of this sjstematic examination 
of 641 direct photographs is the mfrequency of 
meteor trails Four sets of regions and time mtervals 
were so chosen that each included the radiant point 
and the date of a veil recognised meteor shown 
and the tot^ exposure time for all these plates 
amounted to 44 266 minutes Thus as is stated 
the present survey is equivalent to a photographic 
search for bright meteors for 738 hours over a region 
with a diameter of nearly forty degrees and yet 
only twelve meteors were recorded The results 
ore briefly summarised as follows 
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Erratum — ^Meteor of July ii p tio last luM# 
For 13" W of south read 13" E of south ' 
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Research Items. 


The ScoiTisu Taboo of Pork — In the memoin 
of the Manchester Literary and Philosophical Society 
(vol 661) Mr Donald A Mackenae investigates the 
Scottish objection to the use of pork He remaiia 
that while the Celts, the medieval clergy, Andes, 
Saxons, Vikings, and hlemings settled in Scouand 
reared swine and ate their flesh, the prejudice against 
this meat was perpetuated by the descendants of the 
indigenous races, the common folk The prejudice m 
the Hebndes has been acquired from them, and 

J ames VI of Scotland and some contemporary lords 
kewise succumbed to the taboo Mr Mackenne 
doubtfully traces the belief to Egypt, where Set, the 
slayer of Osins, ‘ was the proto^pe of the Satanic 
pig demon, ’ and the cult of the pig was associated 
with that of the Great Mother 


Primitive Stone Weapons from Uganda — In 
the pubhcation of the Geological Survw ot Uganda 
Occasional Paper No i) Mr R A SmMi of the 
British Museum and Mr E T Wayland, dtreptor of 
the Geological Survey, Uganda describes » collection 
of stone implements made in that provmce A report 
on some of the implements, resemblmg the roatro- 
cannate type from below the Suffolk crag, has been 
already published by Mr Reid Moir (Nature. July rr, 
1921. p 649) As only a selection of those implements 
has come to Europe, Mr Smith beheves that '^it would 
be premature to use these types as evidence of date, 
m reliance on parallel forms elrcwbere but the p^seo- 
lithic character of thousands of flmts from Egypt is 
now generally admitted, and tlie pubhcation of a new 
senes from Uganda may throw hght on the Stone Age 
of Afnca in general 


Rugby and Hockey in Ancient Grbixb — ^In the 
Apnl issue of Dtscotery, Mr Stanley Casson directs 
attention to one of the most remarkable finds of 
Greek sculpture m the city wall of Atticus, near the 
so called Theseium These have been already pub 
lished in the Journal of Hellenic Studies for 1922 In 
one of the imiefs the players are grouped round an 
imagmary central line which divide the relief mto 
two equal parts The six players thus form two 
teams of three The foremost on each side is moving 
at a moderate pace, the central figures at a faster 
pace, and the figures at the back of each team at a 
slow pace, almost a walk To use modern Rugby 
terms they might be called forwards " three 
quarter-backs and * full backs '* The team that 
appears to be advanang has possession of the ball 
which is a small one, and is held m the hand of the 
'• full back ’’ Mr Casson goes on to show that four 
games of ball, one the Athenian form of Rugby are 
described in the ' Onoraasticon " of Juhus Pollux 
dedicated to the Emperor Commodus, about a d 177, 
which may be desenbed as a " young man’s guide to 
Umversity life " The relief depicting the Athenian 
equivalent of hockey is of equal mterest 


Anatomy of thf Shield urchins —Prof Koehler 
of Ljrons has taken tlie opportumty presented by 
his account of the Echmoidea in the Indian Museum 
(Calcutta, 1922) to study, so far as the state of the 
material permitted, the mternal anatomy, particu- 
Clypeastroida or shield- 
urchins ’ ^ discovered a composite gland, lying 

along the frOs?* ventral coil of the intestme, 

and presumafbly pourmg mto it some digestive 
secretion Ihl® intestinal gland was found in all 
those of the examined that had the 

auricles for th«' attachment of the jaw-muscles 
separate but not itP those where the auricles were fused 
inro inter-radial pV>cestM The classification based 
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on that skeletal feature thus receives conflrmatioin , 
bnt the correlation is no doubt primarily physio^ 
logical The arrangement of the intestinal siphon 
(or by-pass) is also found by Prof Koehler to vary 
accordmg to the famibes akeady recognised The 
relation of the internal calcareous piUais of the 
Qypeostroids to the soft parts is patent it can be 
detected even m the fossils Prof Koehler has 
therefore httle difficulty in sbowmg the importance 
of this so-called cndoskeleton ” tor clas^cation 
The only difficulty that might arise, namely, the 
reluctance to break open a rare specimen, is, as bu 
excellent photographs prove, easily overcome by 
radiography Txus important memoir on recent sea- 
urchins will thus strengthen Jh^tudent of their 
fossil relatives m his convictionTnaThe is proceeding 
on safe Imes when he bases his genealogies on minute 
differences of skeletal structure 


Myxosporidia Parasitic upon Japanese Flat 
Fishes — In the Journal of the College of Agriculture, 
Hokkaido Imperial Umversity S^wporo, Japan, 
T Fuiita shows that the flat fish of Hokkaido are 
more mghly susceptible to the infection of nnixo- 
spondian parasites than the allied forms in the North 
Sm, the infecting ratio of the parasites bemg 94 per 
cent m the species of the hosts and 68 per cent m 
453 fishes examined Observations were made on 
the gall bladder, this being the most favoured site 
of the parasites The species of parasites found are 
of three genera and eleven bpeciee — three of Leptotheca 
and four of Ceratomyxa and of Myxidium All are 
new species Usually only one was found m a species 
of the host, though Myxidium was found existmg with 
Ceratomyxa or Leptotheca , the two latter rarely 
associatra together Ceratomyxa gives the greatest 
infection and predommates on the east coast The 
other generd named are found mostly on the west 
coast There appears to be some relation between the 
occurrence of the parasites and the geographical 
position of the locality from where the fish are taken 
There is an mcrease in frequency tlie farther south 
the fish are found The author concludes that some 
parasites seem to prefer a certain depth as their 
proper abode I.eptotheca attacking ma^y the fish 
in shallow seas while Ceratomyxa abounds mostly 
in deeper waters 

Bark Cankfr of Appie Trees — Part IV of 
volume 8 of the Transactions of the British Myco- 
logical Society contams a rapor of considerable 
economic mterest by Grace G Gilchrist upon bark 
canker disease of apple trees This disease, due to 
the fungus Myxostonum corticolum Edgert , produces 
large longitudmal scars upon the branches It has 
been desenbed by American workers, who re^rd 
the damage it produces as neghgible Miss Gilchnst 
pomts out that the two outbreaks recorded for 
England both show severe damage produced as a 
result, the wood as well as the cortex of the trees 
bemg affected 

The Structure of the Plant Cell Wall — 
The Journal of the Textile Institute, vol 14, No 4, 
Apnl 1923, contams a long paper by H J Denham 
upon the structure of the cotton hair, which deals 
the problem of the formation of the plant cell 
wall Recent papers by Dr W L Balls have 
suggested that the thickemng of the wall follows 
by regular deposition of cellulose upon a plan pre- 
determined by the structure of the primary ws^ 
which IS deposited during the penod of extension 
m length of the hair Mr Denham seems unable to 
agree with this view, as be finds that the stnation 
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patterns of the seconds^ layers may difier from 
each other and from that of the primary wall 
upon which thev are deposited This difference m 
pomt of view snoold promote the advance of our 
icnovdedge of the wall structure and certainly both 
these workers have materially added to our technique 
m this difficult field One may ate for example we 
photc^phic illustration m the present papa of the 
growth rmgs first demonstrated by Dr Balls and 
of other structures such as pits and spirals 
Mr Denham illustrates and diBcusse*i at some length 
the various abnormalities in cell wall structure met 
with by several workers and shows that considerable 
importance may attach m this connexion to the 
development of the hairs crowded and compressed 
within the boll Based partly upon the study of the 
Btaminal hair of Tradescantia the very mteresting 
suggestioa is made that the spiral stnation in the 
ceil wall may follow from its deposition along the 
track of the spindly rotatmg cytoplasm Such a 
spirally rotatmg band of cytopla^ will of necessity 
travel m two streams lying side by side but movmg 
w opposite directums and the deposition of particles 
from such a moving band would be expected to 
vary from the centre of the band to the margin 
Here the author finds a possible explanation of the 
double spiral line of weakness which he demonstrates 
in the wall of the hair and regards as the cause of 
the convolutions which are so important to the 
spinner 

Thp Diamond pipes of Arkansas — ^The first 
diamonds from Arkansas were picked up near Mur 
freesboro in 1906 on the surface of a pipe of pendotite 
that had t cen correctly appreaated oy J C Branner 
seventeen years before Abundant small stones are 
now extracted from surface dig^n m the decom 
posed pendotite or pendotite tuff that fills exploded 
vents and the associated strata clearly show that the 
mtrusions occurred at the openmg of Upper Cretaceous 
tunes The question as to whether the diamonds 
were generated in the ultrabasic magma or whether 
they have been brought up from some mass through 
which the invader broke cannot be regarded at> 
settled but the list of their associates mcludmg 
garnet and diopside seems to mdicate the presence 
of eclogitic rocks in the depths The occurrences have 
now b^ descnbed by H D Miser and C S Ross in 
BuUbtm 735 I of the U S Geological Survey (1923) 
The largest diamond so far recorded from Ark^sas 
weighs 20 23 carats which comes withm the limits 
of what may bo regarded as a large stone The age 
of the pipes is of mterest in connexion with what is 
nott known as to the S African examples 

Thb Carboniferoi s Fi ora of Great Britain — 
Under the auspices of the Geological Survey Dr 
Robert Kidston is bnnglng together the results of hts 
long and happily contmumg work on British Carbon 
iferous plants It is prdposed to issue some ten 
quarto parts as Volume ll of the palseontological 
memoirs of the Survey mcludmg critical desenphons 
and illustrations of every known speaes m the flora 
The first two of these parts are now ready (1923) 
price 13s and I2< 6d rnpectively There is notamg 
on the covers to mdicate to the purchaser that he is 
not receivmg the whole work on the Fossil Plants 
of the Carboniferous Rocks of Great Britain m the 
limits of one part and the si^arate sheet issued with 
Part 2 would lead him to conclude that he was 
dealing with the second part of the second volume of 
the book The final title page will set this right for 
our hbranans So far all the speaes retained m the 

form genus Sphenoptens have been dealt with 
but It IS suggested that some may m the future be 
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removed from the ferns to the ptendosperms as their 
mode of fructification becomes known The photo 
mpbic plates by the Zme Collotype Co of Edin 
burgh are admirable m the hghtmg of the specimens 
Dr Kidston s broad outlook makes the memoir a 
noble contribution not only to palaeontology but to 
stratigraphy On the latter pomt we may note that 
the author adopts Westphalian but not Visdan 
Toumaisian ' or our own broad Aronian and 
that the Millstone Gnt horizons become divided 
^ 14) between a Lanarkian series in the Upper 
Carboniferous and the highest beds of the Limestone 
senes m the Lower Carboniferous sub system 


The Salts of the Dlad Sea and River Iordan 
— In the Geogr»phtcal Journal for Tune Mr W Irwm 
has a paper on this subject Anuyses of samples of 
Dead Sea water show considerable variation accxudmg 
to the spot from which the sample is taken but the 
total solids do not vary greatly The outstanding 
change is a decrease of sodium salts and an mcrease 
of magnesium salts on passmg from the north to the 
south and to the dee{^ pm of the centre pf thq 
lake This alteration can be caused only by the 
sodium salts ciystallismg out on the bottom leavmg 
the more soluble magnesium salts in solution Tests 
of Jordan water show a surpnsmg salinity averagmg 
at Jencho 0 0364 gm chlonn* per 100 c c Further 
analyses in different stretches of the nver gave 
mterestmg results As near its source as the Waters 
of Merom it is highly impregnated with salts chiefly 
chlorides of sodium and magnesium and the com 
position of the water does not change as far as the 
Sea of Galilee In the bea of Galilee there is a shght 
mcrease in these chlondes and a decrease m calaum 
sulphate and silica due no doubt to evaporation on 
one hand and preapitation on the otha By the 
time the nver reaches Jcncho there is an mcrease of 
salts especially magnesium chloride The result of 
these mvestigations is to suggest that the pnnapal 
ongin of the salt m the Dead Sea is from the 

i ordan which bnngs it from Hermon and possibly 
ebanon Assuming the bulk of magnesium chlonde 
to be provided by the Jordan the present level iff 
the Dead Sea must be nsing at the rate of 1 ft m 
125 years fpr the Jordan bnngs m 181 million pounds 
a year and if the solution is already concentrated and 
none crystallises out as appears to be the case afi 
annual additional depth of water estimated to be 
1/125 ft IS required 


West Indian EARTHguAKFS — Pibf S labor has 
recently published an mterestmg study of the seismic 
belt m the Greater Antilles (Bull Seis Soc Amenca 
vol 12 1922 pp 199 219) In this rmon the 
major rehef features are zones of normal faulting 
developed m late geological tunes and still, as the 
occurrence of earthquakes shows being developed 
The two most persistent fault zones are the Swan 
Island J amaiea-South Haiti and the Cayman Islands- 
Sierra Maestra- North Haiti which are roughly 
parallel for a distaace of nearly jtooo km and are 
only 100 to 150 km apart The narrow strip 
between these fault zones is depressed m its western 
and central portions so as to form the Bartlett trough 
(3306 fathoms) With few exceptions all strong 
Antillean earthquakes have originated along a few 
well defined belts which comade with the major 
fault zones of the region There is no evidence 
ather of a contmuous change m the seisnuaty of 
the region or of any well denned periodic variation 
When severe earthciuakes have been separated by 
a short time interval their epicentres have been m 
the same fault zone and only a short distance apart 
thus mdicating that the displacement was being 
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extended along the stnke of the faults Most of | worid observatones the results at Vtctona Peak 


the great earthquakes originating along the shores 
of the islands have been accompanied by sea waves 
each of which so far as known has been propagated 
with the trough in advance of the crest The wave 
thus seems to indicate a sudden downward displace 
ment of the ocean bed Disastrous earthquakes 
seldom recur m exactly the same place except after 
long intervals Thus those parts of the rones of 
acme faulting near which severe earthquakes have 
not occurred in histone times are to be regarded as> 
seismically the most dangerous 
VOLUMEIKIC DFTIiRMINAIION oi Raini-ai I — A 
paper on this subject by Mr C S Salter was read 
before the Inland Navigation section of the thirteenth 
International Congress of Navigation held recently in 
London and is published as a pamphlet The sources 
of error in rainfall records are three design of ram 
gauge exposure of ram gauge and interpretation of 
records m terms of volume Mr Salter s paper deals 
with the last consideration Owing to the fact that 
rainfall is extremely variable in its incidence m time 
and its distnbution in space the reading of an indi 
vidual rain gauge must be regarded as merely a 
sample I he total ramfall of an indiyidual month in 

Britain may vary by 400 per cent from the average 
value and that of an mdividual year by 70 per cent 
When the period of records is short no allowance for 
the van ition of time is possible but a correction can 
often be apphed from adjacent long records Genet 
ally speaking in rainy distncts where thunder 
storms and sporadic rams do not bulk largely in the 
total fall from one to two years give a sufficiently 
good basis for a factor of correction to be apphed with 
safety provi le<l that a long record is available at no 
greater distance than hvo to ten miles In distncts 
where the total fall is so small that a smgle thunder 
storm may introduce great local variations from four 
to five years records are necessary Vanations in 
space are relatively easily apphed with the help of an 
orographical map A ramfall map is the best medium 
for computing the volume of rainfall over a gathermg 
ground as a whole and Uie best and simplest meth^ 
IS by planimeter measurement 

Thf Winds of Honokonc — K discussion under 
the direction of Mr T P Claxton to ascertam 
the difference m direction and velocity of the wind 
at the Roy il Observatory Kowloon and at Victoria 
Peak Hongkong at different seasons of the year 
and at different hours of the dav has been issued 
by the Royal Observatory Hongkong Ihe results 
are based on the records of Bwkley anemographs 
for the period 191a 1918 The Royal Observatory 
IS situated on a hillock 100 feet high about 1000 
yards from the harbour the surrounding country 
U flat except to the north Victoria Pe» is 1840 
feet above sea level and is situated 3 miles to the 
south west of the Royal Observatory To the north 
west and south the sides of the Peak are very steep 
and the easterly winds are affected by the Hongkong 
hills The anemograph records at the Observatory 
are measur^ at the hilf hours and the value set 
against any hour is the run of the wind from 30 
mmutes before to 30 mmutes alter that hour At 
Victoria leak the records are measured at the hour 
and the value set agamst anv hour is the run of the 
wmd since the previous hour This difference m 
the method of registration seems likely to affect 
the results for comparison Detailed hourly ob 
servations of direction and velouty are given for 
the two exposures for the years 1914-1918 The 
different situations naturally give different results 
which are shown by numerous tables and diagrams 
For normal wmd results for comparison with other 
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should probably be preferred although both situa 
tions seem to leave much to be desired 
Ionic DissociAnoN in Solution — P Debye and 
E Hueckcl have investigated the electrostatic forces 
between the ions of the solute and the dipole action 
of the molecules of the solvent (Phys Ze%ts May i) 
They assume that the whole of the dissolved salt is 
dissociated and for dilute solutions arrive at the 
equation 

^ “'dDAlV^ 

where 6 the deviation from the classical theory 
-<A» A()A4 Ai being the lowermg of the freezmg 
point given by the classical theory that actually 
observed iv is a valency factor equal to (J,r,r,V2'»<)’ 
The dissolved molecule is split up mto >•, ions 

of different kinds i t s with valencies Xy-Xi x, 
and w IS calculated from these values T-273 when 
the solvent is water t 4 77 x 10“ esu n is 
I oschmidt 8 number 0 06 x 10“ k i 346 x 10“ ergs 
D the dielectric constant is 88 23 for water at 0“ L 
IS the number of 10ns into which a molecule 
of the salt splits up Using these values 

e o 270W x/'T (a) 

and curves have been draw^showing the experimental 
relation Iietwcen » and Jry for a number of salts of 
varying constitution mcludmg magnesium sulphate 
lanthanum mtratc potassium sulphate and potassium 
chlondc Ihese curves follow the straight hnes 
obtained by givmg w in (2) the proper values for a 
considerable listance from the ongin Tor higher 
concentrations the deviations from «ie straight Imes 
lepend on the individu il properties of the 10ns and 
particularly on their dimensions which were neglected 
in deriving (i) and (2) When the dimensions are 
tikcn into iccount theory is found to agree very 
satisfactonly with experiment up to much higher 
concentrations For very high concentrations other 
factors previously neglected have to be considered 
there appears to be no doubt that even m this case 
the molecules of the solute are split inlo their ions 
Sterfoscopic Pkojfction — ^Much attention has 
been directed in recent years towards obtaimng a 
satisfactory method of stereoscopic projection Many 
of the devices propxise 1 involve the use by the in 
dividual observer of spectacles or binoculars with 
coloured glasses or interrupting shutters The 
Daponte Stereoscopic Projector or Pulsograph 
which was cxhibitra by Mr F banger Shepherd at 
the Royal Society Conversazione on June 20 employs 
an cntireW different {Manciple wherebv a stereo 
scopic effect c in be readily observe 1 by the unaided 
eye of the spectator Iwo photographs are taken 
from two positions slightly separated and projected 
m register on an ordinary screen by two optical 
systems Between the source of light and the trans 
parency m each of the optical systems a rotatmg 
shutter is placed consisting of a glass disc ivith a 
graduated grey him varying from black at zero to 
dear at 180“ and back to black at 360 When one 
shatter is passing maximum hght the other is at 
minimum transmission position the rotating shutters 
dissolving the right hand picture into the left hand 
picture and vta. versa With the discs at the posi 
tion of eq^ual transmission that is at the 90° position 
a double image picture appears since the two stereo 
Bcopic photographs are not exactly ahke but on 
the discs being rotated the stereoscopic relief 
effect 18 immediately obtamed The Pulsograph 
can be employed for the projection of lantern slides, 
sohd objects or of kmematograph films 
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Problems of FundomenUl Astronomy ^ 

By Prof W ua Sittfr University of Leyden 


'T'HE saence of astronomy has m the past twenty 
* or thirty years developed most remarkably 
The mar^^ous applications of photography and 
spectroscopy on one band and the sudden growth 
of statistics stellar astronomy consequent upon the 
discovery of the two star streams on the othei have 
led to so many unforeseen results and so many new 
points of view that it almost appears as if the whole 
science were bom anew and the astronomy of to day 
had only very slight connexions with that of the last 
century we are apt to think that the great problems 
of the past have lost all their interest to us This 
however is not so On the contrary I think the 
central problems of fundamental astronomy have 
gamed an enhanced importance even by the newest 
developments of the saence 

Astronomy is essentially the saence of space and 
time It IS not my intention m thus assigning to 
astronomy this wide field to annex to it the whole 
of physical science On the contrary I am quite 
content to consider astronomy only as a special branch 
of physics but having it its disposal the largest 
spaces and the longest times it has generally had the 
last word m all important questions To mention 
only a few cases at random the discovery of gravita 
bon of the finite veloaty of light and of aberra 
bon all these are asbonomical discoveries and the 
three crucial tests of h instein s theory are all three 
asbonomical 

In our oxplorabon of space and bme we are com 
polled to make all our measures from this earth to 
which we are bed as a starting point The problems 
of fundamental astronomy are those which arise from 
this fact that all our observabons are necessarily 
referred to a moving origin Ihese problems are 
from their nature not very liable to change of aspect 
with bme or fasluon they are essentially the same 
to day as they were m the tune of Hipparchus the 
founder of astronomy and the} will remain the same 
so long as saence lasts and will require ever more 
accurate and more complete solubons as we pene 
bate more deeply into the consbtubon of the umverse 
Fundamental astronomy thus consists essentially of 
a scrubny of the last decimal place This sbivmg 
after extreme accuracy this ndgebng over small 
quanbbes may appear uninteresbng or even 
pedanbe But we must not forget that great prob 
terns alwa}rs tom about the measurement of small 
quanbbes 

The problems of fundimental astronomy are of 
course all mterconnectod with each other but for 
the sake of clearness tHey may be classified \pider 
three heads There are first the problems connected 
with ttte system of constants The mobon of the 
earth and the S3r8tem of measurement based on it 
are defined by several numbers such as the solar 
parallax the constants of precession and nutation 
the elhpbaty the mean radius and the mass of the 
earth etc Between these several constants there 
exist relabons conneebng two or more of them with 
each other and with otha umversal constants such 
as the veloaty of light and the constant of gravita 
bon The problem here is essentially one of adjust 
ment so as to get a consistent set of constants satis 
fying all the conneebng relations The set of con 
stants m actual use in the nabonal ephemendes is 
not consistent The discordances are nowever not 
very luge and changes should not be mtroduced 
unlim by general mternabonal agreement 

bynofnu of * lactnn dtbmad at the Imperial CoPafe o( Soenre and 
Teobnolonr Soutb Keutaiftaii on May y 
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Another set of problems arc those connected with 
the rotation of the earth The paramount practical 
value of this rotabon is that it is used as our standard 
measure of time 

Time IS measured by observing the changes occur 
nng m some physical svstem le m the relabve 
posibons of some material bodies which positions at 
any tune are determined by our theory so that 
from the observed positions we can mfer the tune 
Such a mechanism — by preference penodic — that is 
used to measure bme may convenienby be called a 

clock But there is no absolute measure of bme 
nor an absolute test of the accuracy of any clock we 
can only test one clock by another If the two do 
not give the same time then one or both must be 
wrong 1 e our theones of the mechanism of one or 
both must be mcomplele The standud clock to 
which all others are generally referred is the rotabng 
earth Is this standard absolutely bustworthy ? Do 
all observatories give the same bme and if so is this 
a truly umform bme > In other words does the 
earth rotate as a ngid body and if so is this rotation 
stnctly uniform ’ 

It has long been suspected that the earth s ruta 
bon IS very gradually slowing down owing to the 
friction of the tidal wave • But lately other doubts 
have arisen is to the bustworthmess of our universal 
standard As a matter of fact it is not the rotabon 
of the earth but the rotabon of a definite point 
on the eirth — Greenwich Observatory or any other 
observatory — that is used as our standard and now 
that the wueless distnbubon of time signals has made 
comparisons so easy occasional discrepancies lietween 
the bmes of different observatories amounting some 
times to several tenths of a second have come to 
liKht • 


it appears probable that these are due to errors 
in one or more of the parts of the mechanism used 
to determine the bme at some or all of the observe 
tones — the transit instruments the clocks the 
astronomers — but it also may be that they are due 
to real differences in the rotabon of the different 
observatones which would mean that the earth does 
not rotate as a ngid body but some parts of its 
surface are moving relabvdy to other parts * Here 
evidently is a most important problem the solubon 
of which must be found sooner or later 

Besides the rotabng earth we have other clocks 
of which the moon must be mentioned in the first 
place It IS well known that in the mobon of the 
moon there are megulanties of a much longer period 
called fluctuaUons by Newcomb for which no 
explanabon has yet been found Brown • and 
Glauert* have pomted out similar irregulanbes m 
the motions of tne sun Venus and Mercury If this 
were confirmed and if also other bodies — especially 
Jupiter 8 satellites — should show the same thmg then 
It would become very probable that the true origin 
of these fluctuabons is in the rotabon of the earth 
or at least of the outer aust of the earth 
Other problems connected with the rotabon of the 
earth and the quesbon whether it rotates as a ngid 
body are those involved in the vanabon of labtude 
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There seems to be evidence* of sadden as well as 
slow and contmoous changes which if they are real 
may be due either to shiftmg of parts of the crust of 
the earth relatively to each other or to a slow shding 
of the whole of the crust over the core 
All these problems which evidently are of the 
neatest imponance not for astronomy alone depend 
for their solution on very small quantities which even 
now only begm to come within the reach of our most 
accurate measures and most refined discussions 
The third set of problems of fundamental astron 
omy concern questions relating to the positions and 
motions of the fixed stars B^sel s great work called 
Fundamenta astronomiae consists of a careful dis 
cussion and s)mtbesi8 of the observations made by 
James Bradley as Astronomer Royal at Greenwich 
upon the positions of the stars 
Indeed the positions and motions of the fixed 
stars are the basis on which the whole structure of 
astronomy rests The manner m which these posi 
tions are determined is forced upon us by our location 
on the movmg earth The accumulated labours of 
astronomers smee the commencement of accurate 
observmg by Bradley have resulted in a system (or 
rather three systems differing by small but not 
neghgible quantitues) of positions and motions of the 
sts^ These ore referr^ to a frame of reference 
which IS defined by the motion of the earth and 
consistmg of the equator and a zero point on it 
Both the equator and the zero point are movmg It 
need scarcely bo stated that the formation of such a 
system of positions and motions of stars is a most 
mtneate and difficult problem and we must confess 
that it has not so far been solved m a manner which 
satisfies the demands of statistical astronomy and 
cosmof,ony 

The system which is general^ considered the best 
of those now in use that of Boss is by no means 
perfect large errors in it are not at all improbable • 
These errors are errors of the system not of the 
individual star positions and the question naturally 
arises Is an absolute system at all necessary ’ 
Strictly absolute of course it is not all systems of 
reference arc relitive By absolute we mean 
relative to the inertial frame defined by tlie motion of 
the earth in the solar system But is it necessary to 
base our system of star positions on this motion of 
the earth ? Would it not be much more natural 
and much more simple as well to have relative posi 
tions and motions of the stars with regarl to one 
another or to the general average of them’ 

Many astronomers are indmcd to answer this 
question m the affirmative and to consider the 
ab^ute system more as a tune honoured institution 
of our predecessors a venerable relic from the pre 
photographic days than as a useful and necessary 
adjunct of modern stellar astronomy In fact by 
the apphcation of photography we can easily denvo 
relative motions or motions of individual stars rela 
tively to the background with an accuracy which 
many times exceeds that attamable by fundamental 
methods 

By the blink microscope we find with compara 
tively very small labour proper motions of_very 
sattsfactory accuracy referred to the background of 
famt stars m the area examined Of course this 
background is a rather looselv defined frame of 
reference and we hare no guarantee that the motions 
of stars m different areas m the sky are really referred 
to the same frame A more elaborate method of 
referring the relative motions determmed photo 
graphically to a qua« abeolute system is proposed by 

Uabnt Ub ComI and <Moitatic Socvcy Sana! No l8j fWmiaBsjr 
rrlaitBcw to othar paparc 
•bta«( KApteyn BAN 14 
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Kapteyn* This method however depends on ^ 
hypothesis that the sun a motuw relative to fsmt 
stars 18 the same as that relative to bright stars 
Thu u why I call it a quasi absolute system 
Are not the proper motions derived by these and 
similar methods qmte as valuable as those found by 
fundamental metmids ’ 

My anssrar u decidedly m the negative We cannof 
do without the alisolute system of fundamental 
astronomy The value of that system u not that it 
u attached to the earth but that we know exactly 
what the frame of reference u and that it u a ngoroui 
system giving certamty that all motions are ceaUy 
referred to the same frame To see the importance 
of thu I will put some questions which cannot 
be answered until we have ^fwdamental system 
mcluding the faint stars 

Is stir streammg a umversal phenomenon or is it 
local and m the latter case how far from the snn 
does it extend ? Do the Onon stars take part m the 
star streammg or not ? Is there a systematic motion 
of famt stars relatively to bright stars or in other 
words u the average motion m space of the stars mde> 
pendent of their brightness ’ Is there a rotation of 
the system of stars as a whole ? 

These and similar questions are agam examplea of 
great problems the solution of which depends on very 
small quantities These small quantities the proper 
motions of famt stars cannot be profitably discus^ 
unless we have the certamty that these motions are 
referred to a rigorous system 

The neceosify of a fundamental system bemg 
granted we must next ask how are we to improve 
and extend our present system ? Must we m order 
to estabhsh an absolute system necessarily retain 
the old methods or can we find other means ? Is 
the meridian mstrument to remain the only one by 
wluch star places ore to be detenmned ? To tbu 
question 1 wish as emphatically as to the former 
one to answer in the negative We must look for 
other methods if it be only to verify the results 
from the meridian work 

Here T tbmk u the greatest problem and the most 
urgent problem of fundamental astronomy It » 
twofold the determination of the positions of the 
stars and that of their motions We must thus not 
only estabhsh a ngorous and faultless system of star 
positions for the present day but also strengthen as 
much as possible our knowledge of the positions m 
the past These latter as now used depend prac 
ticalfy exclusiveh on Bradley s observations But 
there are other data available though not yet or 
not yet sufficiently reduced Among these t^ 
meet important are the nch mine of material still 
Iving unused m the olservations made in the lairt 
quarter of the eighteenth century and the first quarter 
of the nineteenth by Hornsbv and Robertson at 
Oxford” I think the careful reduction of these 
observations which are of the same excellent quality 
as those of Bradley is one of the most urgent denuuuu 
of fundamental astronomy 

As to the means by which the modem positions 
must be determmed I will not attempt now to enter 
into details regarding the methods which have been 
or may be propo^ to supplement the ot i i — 
mendian metnods All I wim is to convey an id ea 
of the meanmg and the importance of the pcoUema 
of fundamental astronomy and to show that far from 
bemg umnterestuig remams of a past period their sola 
turn nas become even more urgent by the newest de 
velopments of several branches of modem astronomy 

* Gn ninyti PablmtUiDi 
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, Night Temperature on Mt Etna 

'T*HE observatory on Mt Etna u perched high 
up on a plateau of the volcano known as the 
Piano del Lugo oeneath the eununit ndge which rues 
about 1000 feet higher It u sometimeR noticed by 
the officials who only reside a few days m each 
month that a curious rise m temperature amountmg 
to a couple of degrees or so centigrade occurs during 
the middle of the night constitutmg a well marked 
secondary nocturnal maximum m the diurnal vana 
turn of temperature Dunnga visit to the station m 
August 1920 Prof Fihppo Eredia noticed that the 
nocturnal mvenion m the r^lar fall of temperature 
was associated with the arrival of sulphurous fumes 
from the crater but notwithstanding the contem 
poraneous occurrence he does not attribute much 
causal connexion between the two phenomena A 
dozen cases as shown by thermograph records are 
discussed by him in a paper contributed to vol 31 
(1922) of the Reodiconti della Reale Accademia 
Nazionale dei Lmcei Most of them occurred m the 
summer and m conditions both of calm and of wmd 
of different forces and directions chiefly N E and 
N W The calm cases with clear sky are shown to 
be analogous to similar nocturnal mversions m other 
mountam regions and are attributed partly to the 
slow descent of air from the sumnut ridge whereby 
It IS warmed by adiabatic compression and partly to 
the latent heat of misty condensation due to the 
previoua general nocturnal chilling of the atmosphere 
This however is not quite convincing the effects 
are too complex to bo explamed on a purely quakta 
tive basis The cases with strong wind are found 
to be associated with a great difference of tempera 
ture between the mtenor of Sicily and the eastern 
flanks of Etna giving rise to a circulation which 
Carnes warmer air to the high level station At 
Catania on the coast near sea level there are no cor 
respondmg night mversions of the diurnal range of 
temperature 

Although the above are only ocamples of secondary 
night maxima the inversion of the regular variation 
not being nearly marked enough to override the 
primary day maximum m 24 hours it is probable thatm 
the latitude of Sicily where the range of temperature 
between day and mght is at all seasons lai^ such 
mmor irregulanties m the diurnal course of tempera 
ture attract more attention than they would in a higher 
latitude where during the veiy short days of wmter 
the diurnal range is small and liable to be obliterated 
or even occasionally entirely mverted by the very 
rapid and conspicuous irre^lar variations of tern 
perature In England for example durmg the 
month of December it is no very rare event for night 
to be warmer than day for should frosty air b^m 
towards evemng to be replaced by a warm humid 
current from the Atlantic not only will the frost be 
swept away instead of intensified as night comes on 
but the thermometer may easdy rise to 30® F or 
above m the middle of the mght 

L C W B 


The School of Hygiene in London 

A N inquiry at the Mmistry of Health rdatmg to 
the proposed School of Hygiene m London has 
elicited the following statement of the position of the 
scheme 

In M^ 1921 the committee on Post Graduate 
Medical Education under the chairmanship of the 
Earl of Athlone pubhshed its report recommending 
vtttr oiM the establishment of an Institute of Me£ 
NO 3804. VOL 1 1 3] 


cine m association with the University of London 
m which mstniction should be given in public health 
and other departments of medicine This sugges 
tion was further explored by a small Departmental 
Committee and detailed proposals were formulated 

The University of London and the Government 
were however unable to find the money to establish 
an Institute of Medicme such as Lord Athlone s 
Conumttee had contemplated and in these orenm 
stances the proposals were brought to the notice of 
the trustees of the Rockefeller Foundation whose 
representatives had recently been in consultation with 
the authorities in Great Bntam The trustees of the 
Foundation generously agreed to provide two million 
dollars for the establishment of the Institifte to be 
called the School of Hygiene the Bntish Government 
undertaking to make an annual grant towards the 
upkeep of the School Preliminary work was under 
taken for the preparation of plans and estimates and 
a site been sdected 

It has been decided that the School when estab 
lished shall be affiliated with the Umversity of 
London but managed by a separate govermng body 
for which a charter of mcorporation will be sought 
Pendmg the presentation of a petition for the 
charter the Minister of Health with the concurrence 
of the trustees of the Rockefeller Foundation has 
appointed a transitional executive committee The 
functions of the committee will be to appoint a 
director to arrange for amalgamation or co ordination 
between the School and other institutions workmg 
in similar or closely related spheres to prepare plans 
for the new bchool and to begm building unless m 
the meantime it has been possible to set up the 
permanent governing body The members of the 
comimttee are The Rt Hon Neville Chamberlam 
(chairman) the Rt Hon the Viscount Burnham 
Capt Sir Arthur Clarke Sir Walter Fletcher Lieut 
Col Fremantle Sir Harry Goschen Sir George New 
man Sir Coodot Perry and Sur Arthur Robinson with 
Mr I G Brock of the Ministry of Health as 
secretary 


University and Educational Intelligence 

Aberdeen — At the Summer Graduation on July 
II the honorary degree of LLD was confetred on 
Prof J Fraser Jesus professor of Celtic m the 
Umversity of Oxford 

Mr Wimam Thomas received the degree^of Ph D for 
theses on (a) The influence of colloids on reactions 
involving gases and (b) Inorganic complex salts 

The folfcwing prizes were awarded Collie prize 
m botany and Sutherland gold modal in forestry to 
Mr J H Hunter Struthers medal and prize m 
anatomy to Mr J W Foster Lizars medal m 
anatomy to Mr J W Foster and Mr A J W 
Wilkins John Murray medal and scholarship m 
medicme to Mr A LyaiU 

The Umversity Court has decided to make first 
appointmoits m the coming autumn to the newly 
founded chair m engmeering and to the Cruickshank 
lectureship in astronomy and meteorology 

Cambridge — ^Mr D C Carroll Trmity Hall has 
been elected to the Michael Foster research student 
ship Dr C C Worster Drought Downmg College 
has been elected to the E G Feamsides research 
scholarship 

London — At a meebng of the Smate h^ on 
July 18 the title of reader m organic chemistry was 
conferred on Dr O L Brady of Umversity College 
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and the title of ementus professor on Prof W D 
Halliburton on hu retirement from the chair of 
physiology at King s College which be has hdd 
smco i8^ 

The degree of D Sc {Chemstry) vru conferred 
on Mr Jnanendranath Mulchopadhyay (University 
Collie) for a theus entitled ' The Adsoiption of 
Ions and the Preapitation of Suspensoids by Elec 
trolytes 

St Andrews — The Senatus Academicus will on 
the occasion of the installation of Mr Rudyard 
Kipbng as rector of the I mveraty on October lo 
confer the honorary degree of LL D on Sir James G 
h rarer duthor of the Golden Bough and on Sir 
John Bland Sutton 

Twenty five vcars ago the Medical School of the 
I niversity was re organised and Dr A M Stalker 
was appointed tlie first professor of medicine under the 
new conditions The successful development of the 
School owes much to Prof Stalker s great abilities to 
his personality and to his veneration for the Um 
versity of his adoption Prof Stalker having mti 
mTted his resignation of the chair of medione the 
benatus Academicus recorded a special minute ex 
pressing appreciation of his loyal service 

The University Court has decided to proceed with 
a scheme for bunding idditional storeys to the exist 
iiig teaching laboratories for physics and chemistry 
and connectmg the two by a central bnilding 


1 HF University of Wiles has conferred the honorary 
degree of D Sc upon bn: Charles Sherrington 


Anumg other distinguishedpeople Viscount 
wassupporl^byihe Vice Chancellor of theUnlversiW, 
Mr Mouat Jones pnncipal of the Cbllq(e and Mr.. 
J H Reraolda who was the first principal of tiie 
College '^e guests were each preaented vnth an 
illustrated pamphlet An Historical Account (rf the 
Origin and Development of the Municipal College cl 
Tei^ok^ Manchester written by Mr ReyncfiiM, 
The whole of this striking souvenir was produced in 
the Prmbng and Photof^phic Technology D^nurt* 
meat of the College 


As a mark of appreciation of Sir Michael Sadler a 
stimulating work for the Umversity of Leeds durira 
the twelve years in which he has hdd the office of 
Vice Chancellor it has been deadg^l^esta bliA a 
memorial m the Umversity in the formoThis portrut 
and a fund for assistmg necessitous students Sub- 
scriptions— restricted to 3f in an individual gift-— 
are mvited for these purposes In Yorkshire and 
to past and present members of the Umversity w 
results of Sir Michael Sadler s devoted work for the 
development of the Umversity an nchly mamfert, 
and the response to the appem is sure to be ready 
and generous There are In addition many who 
hi^d Sir Michad in the highest esteem on account 
not only of his labours as Vice Chancellor but also 
for his untmng activities on behalf of educational 
freedom and growth in mstitutions of all grades 
He has been toe uncrowned leader of education in 
England — indeed in the Empire — for a generatioD, 
and toe opportunity of expressmg regard for what 
ho has done wiU be widely welcomed Contributions 
should be made payable to the Treasurer of the 
Sadler Fund and sent to the Umversity Leeds 


The following awards tenable at the Imperial 
College of Science and lechnology South Kensi^ 
ton dunng the year 1023 24 ha\ c been made - By 
the governing body of the College (a) The Henry 
George Plimmer 1 ellowship m Pathology to Mr 
H R Hewer fer research on The Rdle of Stimuh 
received by toe Eve m the Colour Chmges of Am 
phibia and Nerve Supply of the Pituitary value 
about 300I and (b) Ihe Gas I ight and Coke Com 
pany s Research fellowship just established by the 
Company for the purpose of encouragmg expen 
mental research in relation to carbonisation giseous 
fuels nnd combustion to Mr f R Weston for The 
Spectroscopic Investigation of toe Flames of Carbon 
Monoxide and Hydrc^n and matters cognate there 
to value 175/ together with an allowance towards 
the expense of the research By the Trustees of the 
Beit Fellowships for Scientific Research Research 
fellowships to Mr H W Buston for a contmuation 
of his work on the NitiMenous Metabolism in 
Plants and to Mr O M B Bulman for research on 

Stratimphical Geology The Fauna of the Shine 
ton Shales ' value 250/ per annum each 

Th& coming of ago of the Manchester Muniapal 
College of Technology was celebrated on July 5 and 6 
by a soir^ each evenmg in the College buildinn 
The guests were received on the first evenmg by 
Viscount Burnham toe Lord Mayor of Manchester 
and Alderman West After the reception Vucount 
Burnham addressed the gathering and congratulated 
tlNKity of Manchester on having an institution which 
wfim formmg a I acuity of the Umversity was in 
touch also with the m^stnes of toe district He 
spoke of the constantly mcreasmg need for the 
application of science to mdustry and of the import 
ance of selecting appropriate occupations for young 
people starting work He saw m toe College an 
efficient mstrument for achievmg these purposes 
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The Universities of Oxford and Cambndge Bill to 
give effect to recommendations m the report of tM 
Royal Commission of 1919-22 was read a third 
time in the House of Commons on Fnday July 20 
The Bill provides that there shall be two bodies ox 
Commissioners one for each Umversity and directa 
them to make statutes and regulations m general 
accordance with the recommendations of the Royal 
Commission but with such modifications as may 
appear expedient The Universities are given the 
power mdependently of the colleges to prescribe 
what contnbution should be made by the collies 
for umversity purposes The provisions of toe Act 
of 1877 are modified so that trusts less than sixty years 
old can be altered with the consent of the trustees 
The Marquis of Bath m moving the second reading, 
remarked that if it were necessary to reduce the 
amounts of the grants recommended by the Royal 
Commission cuts would have to be made Jffo 
portionately from the amounts for general purposes, 
for bbranes for women s colleges and for extra 
mural boards On the motion for the third readmg, 
Mr J R M Butler proposed an amendment amonnt 
ing to a direct instruction to the Commissioners to 
take action by giving women full membership at 
once of the University of Cambndge It was pomted 
out by the president of the Board of Education that 
it made a very considerable difierence whether bavins 
appointed a number of distmguished men to contnu 
the workmg of a umversity they resolved that the 
House of Commons should linut their discretion 
The amendment was rejected by 150 votes to 124 
An amendment providmg that m makmg any 
statutes or regulations toe Commisnoners should 
have regard to the need of facihtatmg the admusum 
of poorer students to the Umveraties and colleges, 
was agreed to The list of Commissioners incluoet 
the names of Sir A E Garrod Sir T L Hcatii, 
Su R T Glazebrook and Sir H K Anderson 
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SodetiM and Acadeniet. 

London 

Hi* F«rft 4 «y Sodrty July * —Prof A W Porter 
pMtpiesidmt m the chair— A Fergueon On a 
rentim between surface tensum and denuty Macleod 
has shown emnmcalty that for a number of un 
associated hqmds 7«“C0 »i-p,)* where t is the 
surface tension of the liquid at any temperature 
A -P. the difference between the orthobanc denaitiea 
of the hquid and the vapour at that temperature 
and C a constant which is independent of the tom 
puuture This expression is reifwred to the power 
law connecting surface tension and temperature 
first put forward by van der Waala but not generally 
known and the Edtvte equation — U R Evans 
The law of definite proportioiifl m the light of modem 
research Many of the senes of solid solutions met 
with m alloys show a maximum nuUxtigPmni (»s 
a m a xim um ih$rmal tiabtlxiy) at a composihon 
indicated by a simple atomic formula (s g AuMg) 

It 18 customary to descnbe this member of the senes 
as an mter metallic compound and to regard it 
as the parent of the senes But m cases where there 
u a m ax im u m hardness (i s maximum mechanxcal 
stabthfy) at a composition mdicated by a simple 
atomic formula (eg AgAu) or where there is an 
abrupt change of chemical behaviour (a parting limit) 
It 18 not at present customary to apply the word 
compound The fact that the maximum stability 
usually occurs at a composition expressible by a 
simple formula is often capable of a physical ex 
planation Many of the oxides of metab with more 
than one valen<^ have a variable composition e g 
pure Fe| 0 « and Fc, 0 , may be regarded as the end 
membera of a senes I ikewise homogeneous 
bodies of variable oxygen content occur among 
the oxides of platmum indium nickel molybdenum 
tungsten ana possibly silver lead and thalhum 
Chlondes of thalhum suh chlondes and sub 
bromides of bismuth and sulphides of copper nickel 
and cobalt show similar senes of homogeneous 
substances— T Grant and J R Partington Con 
centiution ceUs m methyl alcohol The E M F of 
concentration ceUs formed from solutions of silver 
mtrate m methyl and ethyl alcohob as deternuned 
by Wilson sgrees with that calculated from Nernst s 
formula only for the latter Good agreement has 
bero found however m both cases — F G Tryhorn 
■Md S C Blacktin The formation of anomalous 


suite of silb which bear analmte and occasionally 
some nephehne These silb are probably to be 
reckoned as the underground manifbitation of Lower 
Carboniferous volcanic activity (3) A group tA 
quarts dolente silb which belong to a later piase 
of mtrnslon and appear to be connected with Permo 
Carboniferous earth movements The second group 
contains some mteresting petrographical types mclua> 
mg teschemte camptonite and thenlite All three 
tvpes are represented m the Mons Hill sill which is 
of great complexity — Miss Ehzabeth Gilchrist The 
slow oxidation of phosphorus Phosphorus glovra m 
air but not m oxymn at high pressures some rases 
act as poisons whfle others act as promoters of the 
glow The reaction appears to Ukc place m two 
stages phosT^orns tiioxide being produced m the 
first stage without glowing and phosphorus pentoxide 
m the second stage with glowmg The hmdenng 
effect IS ascribed to the production of an anticatalyst 
which probably consists of negatively charged 
moleculra — G A Carse and D Jack On the X ray 
corpuscular emission from iron in a magnetised and 
unmagnetised state Accordmg to Ewmgs theory 
of magnetism there is somcthmg in the iron atom 
that turns in response to an ap^ed magnetic field 
Experiments on the X ray corpuscular emission from 
iron m a maraetised and unmagnctised state show 
that m the iron itom either the part that turns 
does not emit an appreciable number of electrons 
or the chance of ejection is not affected by the 
orientation — I ancelot Hogben The mechanism of 
amphibian colour response The pituitary gland of 
mammab birds reptiles amphibia and fishes con 
tains a substance which exercises a highlv specific 
effect upon the melanopbores of amphibn mducmg 
a condition of maximal ei^nsion wh cl is not 
precisely simulated by other drugs or tissue extracts 
which agree in their action on plain muscle with 
pituitrme The action of pitmtary extract on melano 
phores is local and direct I ue other pituitary 
antacoids the melanophore stimulant is destroyed 
by trypsin Like the oxytoxic prmciple it is more 
stable to acid hydrolvsis than the pressor s ibstance 
and 18 mainly located m the posmnor lobe of the 
fresh mammalian gland After remo\al of the 
pituitary (whole glwd) m both adult frogs md 
larval salamanders the melanophores remam per 
manently m a state of maximal contraction even 
when the animab ore einxised to optimum conditions 
for producing pallor mien injected with pituitary 
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good conditions for working and firing with easy 
uistalhtton ind economy of space In one type 
descnbed water is kept dnpping on the fireban 
and on a plate arrang^ m front of them thereby 
producmg a certam amount of steam thu helps 
to retard the drjrmg of the suiface parts and allows 
the inside to evaporate its moisture at the same 
rite as the outside Ihis type takes up little space 
with proportionately less buudiM cost and results 
m practice are satisfactory S English Notes 
on tte Ashley bottle machme To one familiar only 
with modem glass fomung machmes it is surpnsmg 
to leam that the home of bottle making machmery 
IS on this side of the Atlantic The first machme 
to make narrow mouth bottles at all satisfactorily 
was designed and built by H M Ashley at Ferry 
bridge (Yorkslure) about 1886 

Paris 

Academy of Sciences July 2 — M Albm Haller m 
the chair — Auguste Bdhal Ihe fourth International 
Congress of Pure and Applied Cheimstry An account 
of the conference held at Cambridge on June 16 21 — 
Ch Gravier The adapt ition to tree hfe of a Mada 
gascan crab — Henn ViUat A singular mtegral 
equation and a problem m the theory of a ortices — 
J B Senderens Ihe manufacture of ethyl and 
methyl ether A study of the conditions (temperature 
and strength of sulphuric acid) for maximum yield 
of these etliers fnm their respective alcohols For 
methyl ether with sulphunc acid of the strength 
HjSO^ 2H,0 and at a temperature of 160" C 165® C 
the ether cm be mode continue usly at the rate of 
2;o 300 c c per minute — Bertrand Gambler The 
curves of Bertrand and the deformation of quadnes — 
Richard Birkeland The resolution of algebraic 
equations by a sum of hypergeometne functions — 
J Haag Certam particular states of a gaseous mass 
agreeing with Mixwells law — A Lafay The 
arborescenccs traced out by the positive silent 
discharge — Fdlix Michaud fhe electneal properties 

of jelhes In an earlier commumcation the author 
showed that a jelly when traversed by an electric 
current contricts at the anode and swells at the 
cathode From this it follows that a jelly subnutted 
to a pressure gradient should show potential differ 
ences Ihis conclusion is verified experimentally — 
r Wolfers The deviation of the X rays at the 
surface of bodies and the effects produced by a slit — 
A Lepape and A DauvUlier The fine stnicture of 
the limits of high frequency absorption The L 
limits of xenon — Marsat A combination of 
reflectors An account of an optical arrangement of 
mirrors for use on motor cars satisfymg the condition 
that a beam should be cast at least 100 metres m front 
of the car but with no dazzle at a height more than 
one metre from the ground — Xavier Wachi 
Quantitative researches on the ultra violet spectrum 
of copper m aluminium With alummium contam 
mg 5 per tent of copper 35 copper hues were photo 
graphed for wave lengths be^een 2179 and 3274 
mtemational umts Alloys containmg i 0502 
0 05 0 01 ando 00s percent of cimper (in alummium) 
were exammed wiu the same Huger spectrograph 
and the gradual disappearance of the lines shown 
For the o 005 per cent alloy only the two hues 
3247 5 and 3273 9 retnamed — A Marcelin The 
ubthermal compression and expansion of superficial 
solutions By superficial solutions is meant such 
systems as a monomolecular layer of oleic acid on 
water Two forms of apparatus are descnbed for 
measunng the changes m the surface tension — 
Holweek A behcoidal molecular pump A desenp 
tion with diagram of a modified form of Gaede pump 
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with details of the results obtamed by it — £ CarcUM 
and Cerrsau Determination of the boilmg pomt afid 
dew pomt curves of mixtures of hjrdrobromic acid and 
water under a pressure of 760 mm — Darnofs 
Polanmetnc observations on tartar emetic and 
tartrate and malate of urinyl The precipitation otf 
antimony oxide from ordmary tartar emetic solution 
by the gradual addition of potash has been followed 
means of the polanmeter The first reaction is the 
precipitation of bb|Oa and formation of potassium 
tartrate beyond a certam pomt the addition of more 
potash leads to the formation of a new Uevorotatory 
compound not yet isolated The same method 
applied to the study of uranyl tartrate and malate 
leads to the conclusion that complex aewh resembling 
tartar emetic are formed — DenSMslauz 
The equihbnum between lead iodide and the iodides 
of potassium and ammomum m aqueous solution — F 
Bounon and £ Rouyer The association of mercuric 
chloride From a study of the rise of the boilmg 
pomt of solutions of mercuric chloride of varymg 
concentration evidence of the existence of the 
molecule (HgCLh has been obtamed — Andrd Job and 
Rend Reich The existence of organo magnesium 
compounds containmg arsenic — L Hackspill and 
G de Heeckeren A new volumetric method of 
elementary analysis The orgamc compound is burnt 
with copper oxide m a sihca tube in vacuo the water 
formed condensed at 80° C and the carbon dioxide 
and nitrogen p imped out and analysed Ihe water 
IS afterw^s allowed to react with calcium hydride 
and the hydrogen measured In this way the whole 
per ition is reduced to a gas analysis — Paul Woog 
Ine hydration of hydrocatbons Ihe carefully dn^ 
oils were allowed to take up moisture from moist air 
md the amount of w iter taken up was measured by 
the resulting cliange in the olectneal conductivity 
Difference m the amounts of water taken up under 
these conditions was observed for different classes 
of oil — F Ehrmann Discovery of evidence of the 
Tyrrhenide m the region west of Bougie (Algeria) — 
G Pontier The fossil elephants of England the 
presence of LUphas trogontkerit at the extreme base 
of the forest bed of Cromer — Pierre Dangeard 
Remarks on the state of the oil m the mtenor of 
oleaginous seeds — L Blannghem The mosaic of 
the sexes m a hybrid of wild sorrel {Rumex Acetosa x 
R scuiatus) —Emile Haas Exj^nments on the 
states of regional and relative adaptation of the retina 
— Emile Devaux The pace of development m 
mterfecundity — A Pdsard and F Caridroit Gyn 
andromorphism m the Galhnacese — Anna Drsewina 
and Georges Bohn Retarded effects of the dilution 
of the sperm on the devebpment of the egg of the 
sea urchin — Edouard Chatton and Andre Lwoff 
The evolution of the Infusoria of the lamelhbranchs 
The primitive forms of the phylum of the thigmo 
tnehs the genus Thigmophrya 
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Prevention of Venereal Disease 

T he report of the f mm tttt of Inquiry on Venereal 
Disease recentlj pul hsl ed ^ has been awaited 
with interest It is a short report is reports go and it 
IS an unanimous rep irt i result ardently desired by all 
those who have the matter it heart The conflict of 
opinion on he w best to root out venereal diseases from 
the community will still be remembered It was 
voiced mainly by members of two so< leties the National 
Counal for Ctimbatint, Venereal Disease and the Society 
for the Prevention of Venereal Dise isc and was pro 
minent both m the lay and medical press The tone 
and pubhcity of the discussions seemed it the time 
regrettable but it certainly aroused wide interest and 
helped to spread a knowledge of the mam facts about 
the diseases apd m the end led to the calling together of 
this committee the report of which we bel eve will 
give a fresh impetus to the attack on this w irld wide 
infection If the report should succeed further in 
unitmg the fighting f ir es in this ounlry and make 
the two soc eties which have m truth 1 common aim 
jom forces this would be a crownmg achievement 
Both have expressed officially or otherwise their 
acceptance of the report The ro operation of the two 
bodies would be so greatly for the good of the cause 
that we trust mutual goodwill w U surmount any diffi 
culties that remain 

The committee wis a medcal body appointed to 
consider the mod cal aspects of the subject under the 
chairmanship and vice chiirmanslup of Lord Trevethm 
and Mr Tomhn K C respectively Morals and 
medicine have always been liable to become entangled 
ti^ether and on the subject of these diseases it is 
particularly difficult to avoid confusion in the pubhc 
mmd The terms of reference to tlie committee made 
it very clear that the medical aspects onlv were to be 
considered The terms were as follows 

To consider and report upon the best medical 
measures for preventing venereal disease in the civil 
commnmty having regard to administrative practica 
bility including cost 

The committee evidently realised that in considenng 
only medical measures for the prevention of venereal 
disease it was not dealing with the wh le pn I lem of 
prevention Ihis is clearly set out at the beginning of 
the report — having regard to the nature and origin of 
vener^ disease the committee feel that medical 
measures alone can never operate as an absolute pre 
ventive of disease but their success must alway s depend 
largely upon the attitude towards them of the com 
mumty and the co operation of the community in 
secunng their largest effect How dependent a pubhc 

> Mbaur o( HoAltl Rapott a< Ilia Committea of laqa ry oo Veaereal 
DtMMonfp tj (London H M SUtloncty Office igii ) jd nat 
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health authority is on public education and public 
CO oiieration for the iffective lontrol of any infectious 
disease i^as well demonstrated by the difficulties en- 
countered in dealing with the recent smallpox epidemu 
at Gloucester, and yet smallpox is not usually a disease 
eass of concealment, there is no transgression of social 
Standards implied in acquinng the disease and it is of 
limited durition All these facts should make it easy 
to control as contrasted with venereal diseases In 
the latter, concealment is further aided by there being 
usually an absence of disablement from work , indeed, 
the symptoms mav be so slight tliat the patient may be 
Ignorant of being mfected 

With these facts m mind, the conclusions of the com 
mittie on the question of notification of venereal 
diseases will, we think, meet with approval by the 
majority The committee his reported against the 
mtroduction of notification m any form, on the grounds 
that as the disease can only become known to the 
doctor by a voluntary ut on the part of the patient, 
concealment of disease is likely to follow notification 
and it would pros e i Ixu kward step A modified form 
of notification, limited to those patients who, having 
presented themselves for treatment, failed to continue 
until cured, would impose a pen ilty on those who had 
at least shown some cart for their health while letting 
the careless go scot free Another difficulty whuh is 
emphisised is the absence of anv generally accepted 
standard of cure, and until this has been worked out, 
insistence under compulsion on a long course of treat 
ment is wisely considered to be outside administrative 
practicability 

Turning to the controversial question of the preven 
tton of disease by disinfection, either self disinfection or 
skilled disinfection at the hands of a trained person, the 
committee agree that disinfectants do disinfect, given 
that the appluation is thorough, prompt, and that the 
dmnfectant is appropnaU It stresses the fact that, 
to a large extent, exposure to infection takes place 
under conditions in which neither promptness nor 
thoroughness are likely to be exercised, and that the 
success of any pubhc facilities for self disinfection m 
the civil community is likely to be very small But 
though m the opinion of the committee the majonty 
would fail, a minonty should succeed, and no obstacle 
should be placed in the way of private purchase 
of appropriate disinfectants The law does not 
to day permit the sale of ad hoe disinfectants In order 
to obtain them the pubhc must have either a doctor's 
prescription or be able to ask for what it wants by the 
exact name The report advises the alteration of the 
law to allow of the sale of disinfectants in an approved 
form, with instructions for use approved by some com 
petent authority The suggestion that the Medical 
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Research ( ouncil should be invited to undertake this 
task will, we hope, be received favourably That body 
IS already responsible for the standardisation of the 
arsenical compounds used m the treatment of syphilis, 
and its authontative and mdependent position would 
make it particularly suitable for this undertaking It 
IS specifically advised that the commercial advertise- 
ment of such disinfectant should be prohibited The 
importance of self dismfection will find expression first 
among the educated classes, and from these will pene 
trate, as temperance did, into the minds of the com- 
munity 03 a whole %•» 

The general application of a sy stem of skilled disin- 
fection, which would necessitate the establishment and 
maintenance of buildings and also of attendants, is 
dismissed on the grounds of impracticability and cost, 
but m a later paragraph the committee shows an appre- 
ciation of the value of an expenment such as was 
made at the Manchester Ablution centres, and suggests 
that local authonties should be assisted to carrv out 
experimental schemes for the prevention of venereal 
diseases, os for example in dock areas, where local con 
ditions demand special measures This, we think, is an 
excellent method of gainmg administrative expcnence 
and of educating the pubhc It has alreadv received 
oflicial sanction in the past, and wc hope that energetic 
local authonties will take advantage of the suggestion 

In addition, however to medical measures for pre 
venting disease m or minimising the nsk of disease 
to, persons exposed to infection there arc those for 
rendering non infective, and curing, diseased persons 
With regard to the latter, the committee remarks that 

“speaking generally, the general medical practitioner 
IS not yet adequately equipped with the most advanced 
knowledge of venereal diseases and their treatment to 
enable him to deal competently with all the c ases that 
come before him, and that an improvement m medical 
education in regard to venereal disease is necessary ” 

The present clinic svstem receives a full measure of 
approval, and extension and improvements are asked 
for The importance of the educative work that is done 
in the clinic is stressed The actual sufferer from the 
disease is almusc the most important person to teach 
where limitation of the spread of disease depends so 
greatly on voluntary individual action The doctor’s 
words will always carry most weight with the patient, 
and we believe that most medical officers of chmes 
realise this and carry out this part of their work with 
self-sacnficing devotion , but patients may be stupid 
and Ignorant and need often repeated explanations, the 
doctor’s time and endurance are lunited Printed 
instructions and warnings are less impressive than* 
the spoken word The recommendation that trained 
soaal workers should be attached to the staff of clmics 
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to give supplementary teaching as well as general 
advice and assistance will, we hope, receive attention 
We think that this is one of the most important of the 
recommendations It is, m fact, no new departure, but 
at present the need for such work is not generally 
realised, and the number of clinics to which workers 
are attached is limited 

The work of ante natal clinics is strongly commended 
The position to day as regards congenital syphilis is 
extremely encouraging It seems within the bounds of 
possibihty that inherited syphilis may cease to exist 
some day, so effective is the treatment of the syphilitic 
mother dunng pregnancy in secunng a healthy baby, 
though sufficient time has not yet elapsed since the 
beginmng of ante natal treatment for any one to say 
that so msidious a disease as syphilis can be wiped out 
with certainty in every case 

A short paragraph summanly directs attention to three 
sources of disease which need tackhng, although they 
present senous administrative problems The three 
sources mentioned arc infected immigrants, infected 
seamen, and infected mental defectives The matter 
of arrangements for the treatment of infected seamen 
has alreadv received much attention, but more remains 
to lie done The adequate care of the slightl> feeble 
minded and infected individual is of great importance 
to the community as a focus of infection he or she 
mav do an infinite amount of harm No amount of 
teaching will develop a sense of responsibibty, and 
temporary or permanent control is necessary 

The report shows us, in conclusion, how best to lav 
out our limited public money first, in the treatment 
of disease , secondly, m teaching the public about the 
diseases , thirdly, in improvement of the conditions of 
livmg, 1 e houses, general education, and facdities for 
healthy recreation It ends by directing attention to 
the decline in the numbers of sufferers from venereal 
diseases as shown by the cbnic figures during the last 
two years As, however, these still show an enormous 
prevalence of disease, no relaxation of effort can be 
allowed The work of education on the subject of 
disease is, moreover, one that must be continued for 
all time We cannot hope that venereal diseases will 
ever cease to exist, and their control will always depend 
on the enlightenment of the public It is to be hoped 
that this report, issued at the very low price of 3J , will 
be widely read, for it concerns a subject of world-wide 
importance, and any summary discussion must neces 
sarily leave untouched many important pomts with 
which It deals ' 

Lord Dawson, through whose efforts the committee 
and consequently this report came into being, is to be 
congratulated on the performance of a valuable public 
service 
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Physics snd its Applications. 

A Dtettonary of Applied Phyucs Edited by Sir 
Richard Glozebrook In 5 vols Vol 4 Light 
— Sound —Radiology Pp viii + 914 (London 

Macmillan and ( o , Ltd 1933 ) 635 net 

T here was a time, not so very long ago when 
the student of physics could reach down from 
his shelves “ Ganot ” or “ Deschanel and, ‘ laying 
flattering unction to his soul, could proceed to master 
their contents with the comforting if misguided assur- 
ance that here all useful knowledge was displayed 
No such vanity of outlook is possible to the present day 
studoit The physics of this generation is teeming with 

such vitabtv, is making such gigantic strides and devour- 
ing at such a pace the boundancs of its sister sciences, 
that It threatens to oserwhelm those of its devotees 
who vainly seek to achieve an all round distinction 
The full truth of this is patent to the reader (and 
reviewer) who has attempted to survey the amazing 
compendium of knowled,,e in the vanous volumes of 
the Dictionary of Applied Phvsics which have been 
issued under Sir Ruhird (dazebrooks editorship 
The Dictionary has become, as it was bound to become, 
a pillar of physical si lence and a fasc mating mine of 
information, indispensable alike to the teacher, student, 
and invesugator One had been tempted to wonder 
whether the high standard set m the earlier volumes 
could be sustained but a critical survev of the latest 
new comer is amplv reassuring Sir Richard goes on, 
m fact, from triumph to triumph Volume 4, which 
IS devoted to light, sound, and radiolog), shares in 
common wnth its predecessors a clantj, vigour, and 
“ first handedness ” which are characteristic onlv of the 
investigator who is in close contact with his subject 
and endowed with the art of expounding it 
By far the greater part of the present volume is 
occupied with optical subjects The fivst article is 
one by Dr A h H Tutton, who gives a short account 
of crystallography dealing, inter aha, with a number 
of ingenious instruments of his own design which have 
been employed in his extensive and well known 
rcseanhes Dr John A Anderson, of the Mount 
Wilson Observatory, refers bnefly to the manufacture 
and testing of diffraction gratings One learns that 
the general impression which prevails that the con 
struction of a successful ruling machine is bound up 
wnth the manufacture of a perfect screw is erroneous 
It IS not difficult to make screws uniformlj accurate 
to Tmrliroir I’ut much more difficult to avoid errors 

due to faulty mounting “ The Theory of Diffraction 
Gratmgs,” by Mr J Guild, of the National Physical 
Laboratory, forms a succinct though abbreviated 
companion article to Dr Anderson’s Mr Guild is 



also responsible for an excellent summary of the 
physics of the human eye 

Sever il articles on glass follow written from different 
points of view by Mr E A Coad Prvor Mr W II 
Withe\ and the lite Mr Harry J Powell Mr J 
Rheinbcrg discourses on graticules and platinised glass , 
and the Paterson Walsh height-finder, which found 
application m anti aircraft work in the War, is described 
by Mr J W T Walsh 

Dr W W toblentz, of the Bureau of Standards, 
Washington writes bneflj on infra red transmission 
and refraction data and includes a number of useful 
tables An article on the kineroatograph by Dr J W 
French sets out in mterestmg fashion the mam physical 
pomts which ha\e had to be dealt with in bnnging the 
instrument to its present state of development Light 
filters are discussed by Dr C E Kenneth Mces, and 
magnetic rotatory power by l*rof f M Lowry 
A long article on the optics of the microscope bj 
Prof A r Conrady deals comprehensively with a 
subject which normally receives inadequate attention 
There is a wide gap between the optics of the text book 
and that of the practical optician, and here we find 
the gap bridged by an acknowledged authonty 
Microscopy with ultra-violet hglit, and the enhant^ 
resolution tliat it effects, are the subjeit of a very 
interesting irticle by Mr J F Barnard 
Commander T Y Baker sets out in a noteworthy 
contribution the mam underlying facts of navigation 
and navigational instruments The mathematics of 
the Sperrv gyroscopic compass are given, and the 
author makes reference to the atmosphenc difficulties 
relating to the use of directional wireless At times 
there appear to be long tracks in the atmosphere 
offenng preferential facihties for the transmission of 
wireless waves, while at sunnse and sunset marked 
deviations mvy occur, directional errors of 30° or more 
bemg of frequent occurrence 
Mr J II Sutchfic unveils the mysteries of the 
specialised technique of ophthalmic optical apparatus 
An article on optic il calculations follows, by Mr T 
Smith, of the \ itionvl Physical Laboratory, who, in 
association vviih Dr J S Anderson, wntes also on 
optical glass, including m the article a wealth of numeri- 
cal data The working of optical parts by Dr J W 
firemh is a contribution of great practical interest 
while Mr f Simth’s very readable monograph on 
periscopes contams miormation much of which we 
imagine must here be set out for the first time A 
lengthy and authoritative article bv Mr J W T Walsh 
on photometry and illumination n notably up-to date, 
and describes m detail the precision methods m use 
at the National Physical Laboratory and elsewhere 
Photographic apparatus is treated very completely by 
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Hr C W Gamble, though the section on the modem 
development of aenal cameras calls for lengthier notice. 
Photographic lenses are dealt with by Mr T Smith 
Prof C G Darwin sums up very briefly the present 
position of the quantum and radiation theories m 
physics, and this is followed very appropriately by 
Dr W W Coblentz s admirable discussion of radiation 
from a practical point of view 
Two useful contributions on radioactivity and radium 
by Dr r A Owen might advantageously have been 
permitted a lengthier treatment The radium testing- 
work of the National Physical Laboratonr has been of 
vital importance to the radium marlcCTlfi' Great Britain, 
and we find the methods of test fully set out here An 
article on radiology deals largely with the industnal 
developments of X-rays and the work of the National 
Physical Laboratory on X rav protection 
■hie supreme importance of the short base range 
finder m the War needs no emphasis here It forms 
the subject of an arresting contribution by Prof F J 
Cheshire The fightmg services m Great Bntam have 
favoured the “ coincidence " type of rtnge finder, while 
the Germans employed the Zeiss “stereoscopic” 
pattern In the laboratory there appears to be little 
m It as regards the two types, but under service con- 
ditions It is easier to tram men to gel accuracy with 
the coincidence type, an advantage which is emphasised 
when an operator is working under the intense nervous 
strain induced by modem warfare The battle of 
Jutland permitted a companson between the two 
types with almost identical base lines , and on a 
balance of evidence the coincidence type must, Prof 
Cheshire states, be given first place 
Lord Rayleigh wntes on the scattering of light by 
gases, a subject with which his name and that of the 
late Lord Rayleigh hav e noteworthy association 
Prof L H Barton has a long and interesting article 
on sound and musical instruments m which is mduded 
a good, if somewhat hnef, discussion of the question 
of the acoustics of buildmgs, a subject which is greatly 
to the fore at present, and is now receiving attention 
at the National Physical Laboratorv and elsewhere 
Attention is directed to the investigations of Webster, 
and m particular of the late Prof Sabme m the United 
States, work which is not sufiiaently known in Great 
Bntam We cannot afford to have many repetitions 
of the new ( ounty Hall of London acoustical fiasco 
Prof W I Bragg touches bnefly on sound ranging, a 
branch of military activity m which, thanks largely to 
the Tucker hotwire microphone, we enjoyed con- 
spicuous advantage in I ranee duni^ the War 
Dr T R Merton wntes authontatively on modem 
spectroscopy A very mformative article on spectro 
scopes and lefractometers by Mr J Guild includes 


156 


NATURE 


[Aucust 4, 



AtKHIST 4 » I 93 |J 


NATURM 


*57 


« detailed account of the new National Physical 
taboratMy ijmdard spectrometer Spectrophoto 
metry forms the subject of another article by Dr 
K S Gibson, of the Bureau of Standards 

Major £ 0 Henna deals with spint levels and 
surveyu^ A recent development which does not find 
a plan IS the shaping of the level tube so that the 
length of the bubble becomes independent of tempera 
ture changes Prof Horace Lamb contnbutes a short 
note on the vibrations of strings 

Prof R A Sampson Mr T Smith, and Dr J S 
Anderson give between them an excellent and up to dale 
treatment of telescopes while Sir Richard Glazebrook 
himself IS responsible for a number of short articles on 
optics The volume concludes with an unmitialled con 
tnbution dealing comprehensively with the measure 
ment of wave lengths which we gather from the 
list of contributors is by Dr W F Meggers of 
the Bureau of Standards Dr Meggers brings out 
in a useful summary table the striking fact thit the 
range of electromagnetic waves known to science 
extends to more than 40 oaaves from the gumma rays 
of radium on one hand to the wireless and electric 
waves on the other Since this article was written 
the gap of four or five octaves betweeh ultra violet 
and X rays lias been 1 r dged and now the only un 
explored interval is one of two octaves between the 
infra red and wireless waves 

We hive perfone had to omit mention of many 
excellent contributiins but the reader will perhaps 
discern from what we have ated the quality of the 
fare that is set before him 

In conclusion we consider that the substantial weight 
of the van lus volumes lends support to the view that 
they could advantageously be divided into two Wc 
wonder too, whether the dictionary mode of inter 
polatmg headmgs m alphabetical sequence between 
the vanous articles has much to justify it Fach 
volume IS provided with an excellent index which 
could readilv be made to serve everv requirement and 
will normally be the first resort of any reader seeking 
mformatioj G W C Kaye 


The Thermal Decomposition of Wood 

Tht Dt^lructivt DtsttUahon oj Wood By H M 
Bunbury Fp xx + 330 (London Benn Bros 
Ltd ipsj) 3SS net 

O NE hundred and fifty million tons of wood 
waste are produced annually, most of wluch 
It is churned, finds no useful application Possible 
metihods for the utiluation of this mateiud are its 
destructive distillation to give valuable products its 
employment dtreedy as a fnel its use m paper pro 
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duetton, or its fermentation to jnxiduce ethyl alcohol 
The first application and wood distillation generallyt 
although forming the subject of an anaent industry, 
has not hitherto been taken as the sole title of an Fngh^ 
text book On account of the important economic 
problem mvolved the author has much to justifv bis 
effort and from manv pomts of view hu bo(^ is a 
success The descriptions of plant and processes for 
wood distillation and of stills and evaporators em 
ployed m the recovery of the distillation products are 
lucid and while techmeal details have been considered 
exactness m statement has been mamtamed 
From an ecc nomic point of v lew the efficient workingr 
up of the products of distillation is all important and 
naturally this problem has received careful attention 
The works cheimst is confronted among other 
problems with the isolation of vanous organic com 
pounds from his crude liquor condensate obtamed 
when wood is destructively distilled This hetero 
geneous product contams in aqueous solution acids 
bases alcohols aldehydes ketones and other sub 
stances and m suspension tarrv matter of a highly 
complex composition The author enumerates more 
than sixty comptunds generally present m addition 
t j manv others found m the crude oil from soft wood 
distillation On distillation after the acid products 
arc fixed vanous azeotropic mixtures both binary and 
temarv are formed which makes the isolation of the 
individual compounds difficult 
The observations of Guillaume and Sorel on the 
punfication of alcoholic liquors generally by a steam 
distillation method arc not referred to, but develop 
ments from these researches are considered in detail 
particularlj m regard to the production of pure methyl 
alcohol direct from i rude wood spint 
Wade and Mcrnman in their cltssical work on 
constant boiling pomt imxtures adopt the term azeo 
tropic for such mixtures instead of hyielropic as 
proposed by Ostwald Youno and Lecat also prefer 
the word azeotropic with its more defined meaning 
It u therefore to be regretted that m this volume the 
older term is again introduced The author wnte^ of 
a porticular hylotropic mixture of 90 parts by weight 
of acetone, and 10 parts by weight of methvl alcohol, 
and later refers to this mixture as the pure or 
theoretical methyl acetone 
The author has given numerous flow sheets, but 
these, It u hoped may be developed in a future edition, 
if possible on more quantitative Imes In the techmeal 
records of the Ministry of Munitions the idea of flow 
sheets and flow diagrams, not < nly quahtative but 
also quantitative, have been emphuis^, and should 
set a standard 

The analytical methods are condensed mto a dosm 
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pages, and offer no novel features Owing to the 
drastic condensation employed, difficulties may occur 
m endea\ounng to follow the directions The alka 
Imity tesi for refined methyl alcohol is on the hne of 
the Cover iment metb>l orange alkalinity test *’ for 
wood naphtha for use as a denaturant, though this is 
not stated In the abstraaed form m which the test 
18 descnbed it may be misleading if applied generally 

The separate treatment of physical properties is a 
welcome feature m a technical volume of this type 
The scope, however, is restricted, density and humidity 
only receivmg consideration The factor of wind 
velocity as an influence on humidity has not been 
indicated More accurate practical means of measuring 
humidity (eg Assmaims hygrometer) are available 
than that descnbed The mam source of reference 
appears to be the publications of the United States 
Forest Service 

On the assumption that wood cellulose first forms 
levoglucosan on distillation the author indicates how 
the two nngs m this carboh)drate might be broken 
up to give many of the usual products obtamed on the 
mdustnal plant Pictet, however obtained his levo 
glucosan from a pure cotton cellulose while it has set 
to be shown that the cellulose from broadleaf or conifer 
trees will give appreciable amounts of Isvoglucosan 
even on vacuum distillation It must be recognised 
also that the non cellulose portion of the wood has a 
profound influence on the nature of the decomposition 
The author states that it is now established that the 
complex carboh>drates found in plants are produced 
m the first place from lonnaldeh>de which is photo 
synthesised m the leaves from COj and water and 
two references are given to the work of Baly and 
Heilbron Possibly the word estabhshed is loo strong 
at this stage in the chemistry of plmt structure The 
chemistry of wood is restricted to eighteen pi^es and 
of necessity is mcomplete Two structural formulae 
piroposed by Irvine for cotton cellulose are given but 
it 18 not m^e clear that even the resistant cellulose m 
wood has yet to be shown to be of similar constitution 
Indication should be made to the fact that Irvine 
obtamed his a 3 6 tnmethyl glucose from the highly 
methylated cellulose by hydrolysis 

It 18 stated that charcoals can be represented as 
and m a footnote it is implied that the formula 
u not mmded to represent a single chemical com- 
pound Agam, m another connexion CifH |0 is in- 
dicated to be primary charcoal," and to 

be * secondary charcoal," Giving defixute molecular 
formulw, rather than percentage composition only, to 
these residual products is^ot considered sound m the 
present state of our knowledge. 

Charcoal was onginalfy the main pndoct sought 
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after in wood distillation for metalhitgicid peedf, 
a substitute has been found m coke Acetic acid aof 
methyl alcohol are now the pnnapal products desued 
Organic and biological chemistry are, however, makait, 
rapid strides, and soon these products may possibly 
be produced more cheaply by processes other than 
the thermal deconqiontimi of w^ The gases once 
considered unimportant may yet become the mamstay 
of the wood distillation process The outlook, hoir* 
ever, at present is not very hopeful, at least m COal- 
produemg countnes Recent developments, which are 
very well descnbed by the author, have been akmg 
two Imes — the carbonising of woSnPgat retorts and 
m gas producers or generators 
The text shows the mark of careful editmg, at(d only 
a few errors and mispnnts have been noticed In some 
instances a lack of unifonmtv m units occurs Agam, 
such statements as Add HaO| to decompose the re- 
maming KMnO^ or t gram CO|<- 1 045 grams of 
H coon,* might be expressed otherwise There is 
too great a tendency to use molecular fonnulie as a 
land of shorthand m the text 
The volume is more m the nature of a well wntten 
compilation of current hterature than a record of the 
author s personal expenences It contains one hundred 
and twenty tables, many of them full page, as well as 
more than a hundred illustrations and photographs 
all excellently reproduced In the pnntmg and 
arrangement of the book there is little further to be 
desired The only serious complaint that can be 
offered » that the pnee tends to restrict the book to the 
reference library rather than to place it on the shelves 
of the industrial chemist and techmud student, where it 
would be extremely useful Josiiph RkixxV 

Qinlcal Patbolc^ 

A Manual of Cltmcal Dtagnosts by Means ef Laboratory 
Methods, for Students, Hospital Phystetans and 
PractiUoners By Dr Charles £ Suntm Tenth 
edition enlarged and thoroughly revised 
XXIV +1135+33 plates (London Henry Kunpton, 
193a ) 43r net 

I N any branch of knowledge actively progressing 
m many divergent duectimis it is of cootM 
difficult to keep the whole field of mvestigation m 
proper perspective and the very keenness of die 
workers in ^e different divisions tends to ke^ tibsm 
immersed and somewhat aohtaiy in their own grooves. ‘ 
This disadvantage specially concerns medtome, b 
I wbeh it vs most desirable ^t the clinicians and dts 
I laboratory workers should be in dose and constant 
I touch with each other , to some extent this u efESeted 
I by clmical pathology, and the clinical pathoki^ 
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pjli^siciah One of Ijhe dlMrve^ beat known text 
bo^ on th» important lubject la Dr Charles E 
Siittons first published m 1896 the tenth edition 
of which IS now before us During its hie of more 
than a quarta of a century it has served as a kind of 
index of the extent of the sub]ect and in this connexion 
It may be noted that the present edition u more than 
double the sue of the first Dr Simon who speaks 
with the authority of a former {Hofessor of clinical 
pathology a post he has given up for that of lecturer 
10 medical zoology m the School of Hygiene and Public 
Health of the Johns Hoi^uns Umveraity Baltimore 
u em^diatic m his opmion that even now too little 
attention u paid to dnucal pathology by hospital 
physicians and that accordmg^y students and general 
practitioners are without an accurate idea of the value 
of this means of diagnosis Dr Simon advocates the 
establuhment m every medical school of a chair of 
climcal pathology and that its occupant should in 
every respect rank equally with the climcal teachers 

The subject matter of climcal pathology u so con 
stantly mcreasing that as the author admits it is 
impossible for a text book to be actually up to-date 
The truth of this is mdeed shown m this instance for 
the date of its gomg to press is apparently June ipsa 
and there is not any rrference to Hijmans van den 
Berghs test for bilmibns m the blciod serum now 
much employed in the differentiation of obstrucme 
from other forms of jaundice which was first brought 
prominently to the notice of Bntish readers by Dr 
J W M Nee s paper m the Bntish Medical Journal f 
Hay 6 193a 

The present edition has 373 pages more than its 
predecessor and has been largely rewritten especially 
the sectum on parasitology, which now occupies more 
than 100 pages and is illustrated by fifty figures 

The subject of the blood takes up more than a fourth 
part of the volume and naturally from the great 
mterest taken m America in the subject of basal meta 
holism, gives the methods of estimatmg the hydrdgen 
ton concaqtration of the {dasma the determination of 
the carbon dioxide combining power of the plasma 
and the deter min ati on of the alveolar carbon dioxide 
tension The estimation of the blood sugar and the 
tests for renal efficiency have been brought up-to-date 
though perhaps more might have been said about die 
liBvulose test m connexion with hepatic mauffioency 
The serological section has been entirdy rewritten 
smd the authmr’s method of caitjwig out the Wasser 
tnann reactum for syphilis is fully detailed and critically 
«ompared with that of Noguchi It may be noted 
that m the sectioa on parasites, under the heading 
of leptoquru, the genua uidated by Noguiiu the 
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yellow fever are described with a plate 
The section devoted to the alunentary canal contains 
a good account of Rehfuss s fractional analysis of the 
stomach contents which gives an msight mto the entire 
q*de of gastric digestion mdudmg both the secretory 
and the motor activities of the viscus Lyon s method 
of obtaimng bile by means of the duodenal tube is 
described but the recent discussion on the validity 
of the distinction of the three categories of bile— front 
the common bile duct the gall bladder and the hver— 
obtamed by this procedure is not mentioned 
In the second part of the work occupymg about one 
quarter of its pages the diseases are arranged m alpha 
betical order with the essential pomts m their laboratory 
diagnosis In conclusion this manual may be con 
fidently recommended to clmical pathologists as a volu 
able source for daily reference 

ArKumeatum ad Communem Sensum 

Universe By Scudder Klyce With Three Introd ic 
tions by David Starr Jordan Prof John Dewey and 
Moms Llewellyn Cooke Pp x+3Si (Wmehester 
Hass The Author 1931 ) lor 

W r are told on the highest authority that there 
are thmgs which God has hidden from the 
wise and prudent and revealed unto babes The extra 
ordinary daim which Mr Klyce makes m this book is 
that the whole nddle of the umverse has a verifiable 
solution which can be made plain to a child of six 
Quantitatively mdeed the child might find diis book 
an overdose but qualitatively it would understand the 
aigument The author spe^ from knowledge fm- 
he tells us he has tned it and found it is so The 
preliminary prospectus is so extravagant and the 
account of the conception and production of the book 
(which we are told was rejected by eighteen publishers 
and turned down by twenty five finanaers and conse 
quently had to be prmted by the author m a press set 
up by himself for the purpose) is so amusmgly naive 
that the serious student would probably decide ot^ a 
pnm grounds that Its value IS zero were he not arreated 
by the name* of three distinguished scholars who have 
made themselves qxmsors for the author and his wmrk 
Two of them Prof J Dewey and Dr David Starr 
Jordan enjoy a worid wide reputation We are coin- 
pdled therefore to treat Ito Klyce^s book seriously 
The first distmction to which we are mtroduced is 
that between qualitative and quantitative problems 
It u the former which are easily solved the latter are 
mfinita m number and as life is finite we cannot ex 
haitttthem It ism regard to the ({uahtative problems 
m mbgton saence and philosophy that Mr Klyce 
we are being fooled by a tttek of lai^piage, for 
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this m his view is what " logic,” which he opposes to 
” commonsense,” is Get behind language, behind the 
sign which merely serves the purpose of a finger post, 
to the thing signified, and the problem disappears We 
call to mmd that Descartes said, “ Give me matter and 
movement and I will make the world ” But we also 
remember Pascal’s remark concemmg it, “ Quand cela 
serait vrai, nous n’estunons pas que toute la philo- 
sophie vaille une heure de peme ” 

Mr Klyce divides his task mto three parts Let us 
leave the philosophy and religion and attend only to 
the concrete science The pnnciple and method are the 
same m all three parts All difficulties turn out to be 
a “ tn(k of language,” and, when this is exposed the 
sophistication is obvious and the truth becomes dull in 
its very obviousness When we tome to the definite 
treatment of mathematics and phvsics the problems 
prove to be sanations of the smgle problem of the One 
and the Many It is not easy to give a clear example, 
notwithstandmg the claim of lucidity because the text 
IS so laden with diffuse parenthetical remarks Some 
notion of the pnnuple ma> be gamed, however if we 
reproduce verbatim a few sentences from the treatment 
of Newton s three laws of movement, with which P-irt 
II on Physical Science begins Clearly his first law 
IS substantially equivalent to what we started with m 
formulatmg language — the vcrbvl meaning of a One 
which we may arbitranly divide It is equivalent in 
detail to ck matter (the One), as such, has the 
‘ pniperty ’ of not changing And that is no property ’ 
at all, but an assertion that all matter ’ is not divided 
— which IS a verbal truism at the beginnmg of mono 
theistic speech ” And this It may be reasonablv 
held that his first law is an assertion of or agreement 
to use God the Father or One words fhe second law, 
then, IS a statement of God the Holy Ghost, or force 
And we shall see that the third is explint statement of 
God the bon 

Ihe book covers very complete ground, and the 
author shows that he is acquainted with the modem 
mathematical and physical theones which he discusses 
m the above manner There is a certam puzzling in- 
consistency, however, in findmg in logic the pnnciple 
of ” unification ” and then condemning logic as a 
tnck But whether or not readers are convinced by 
the author’s argument, they cannot fail to be mterested 
m the psychology of the author hunself which it reveals 
Yet It can scarcely have been this which has led Prof 
Dewey to wntc the prologue Mr Klyce would render 
an mestunable service to philosophy if he would per- 
suade Prof Dewey to add an epilogue , for his pro- 
logue leaves us m some doubt as to whether he him- 
8^ haa verified this verifiable solution of the nddle of 
the umverse 


Our Bookshelf 

The Study of English Speech by New Methods of Phonehe 
InvesHgation By Dr E W Senpture (Published 
for the British Academy) Pp 31 (London 
Oxford University Press, 19*3 ) 3s 6d net 
Da F W Scripture’s memoir deals with the employ- 
ment of instruments and apparatus which " not only 
record the facts of speech automaticallv and perma- 
nently, but also provide for interpreting them with 
micitKcopic accuracy,” and discusses a number of 
linguistic problems which have been or might be 
approached by tliese means Philologists are divided 
more or less into two camps by tlltmiirrtions of Prof 
Sievers, of Leipzig, as to the intonation of ancient 
Hebrew, Greek, Swedish, Gothic, etc Rejected by 
some as having no objective basis, his inferences are 
accepted by others as authontative, and are now 
finding their way into the text books, as in Streitberg's 
“ Gotisches Elementarbuch ” Mcanwble the numbw 
of phonetic laboratories on the continent is increasing 
There are workers in this field in Pans, Hamburg, 
Prague, Uppsala, Utrecht, Louvain, Knstiania, and 
other places 

The recent correspondence on Shakespeare s Verse 
in The Times I iterary Supplement (closured April 36) 
shows how attractive such problems of analysis 
can be to those who like to work at something 
difficult, ind suggests the need of concentration It is 
difficult to believe that Shakespeare s lines lia\ e ever 
been more admirably delivered than by Sir J Forbes- 
Robertson A gramophone record allows those proso- 
dists who judge by ear to revise their impressions 
indefinitely, while a mechanical enlargement of the 
curves on the disc permits the metrical proportions of 
duration, amplitude, and frequency to !« measured to a 
high degree of exactness, at the cost, certamlv, of much 
highly skilled labour 

Tkione mathimatique des phinomenei therimques 
produits par la radiation sotaire Par Prof M 
Milankovitch Pp x\ 1 + 339 (Pans Gauthier- 
Villars et Cie 1920 ) 30 francs net 
The earlier chapters of this work are concerned with 
findmg formulx for the amount of insolation ” or 
reception of radiation from the sun at various latitudes 
on planets, first without atmospheres, and secondly 
with them The formula: mvolve the reflective power 
of the planetary surfaces, the propagation of heat- 
waves in the soil and the effects of change of obhquity 
and eccentricity of orbit are also considered It » 
pointed out that a rapid rotation diminishes the di^r- 
ence between diurnal and nocturnal temperatures 
while slow rotation increases it 
The second part of the book apphes the formule 
obtained to the case of the four inner planets and the 
moon For the earth the author discusses secular 
changes of chmate dependmg on changes of obhquity 
and eccentncity, and r^ards CroU’s theory as stiU 
tenable, being thus m opposition to most recent 
climatologists 

Prof Milankovitch concludes, that the thin air on 
Mors allows a considerable amount of heat to reach 
the soil by day, but that the nights ore mtenscly cold. 
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Ijfercuiy and the moon are concluded tot luffer from 

C extremes of cliinate> while the high albedo of 
t mdicates that much light and heat u reflected 
without reaching the surfaccj so that the temperature 
of the latter may be moderate A C D C 

Jiandkuck iir hteloguchtn Arbettsmetkoden Heraus 
gegeben von Prof Dr E Abderhalden Lieferung 
94 Abt IX Methoden zur Crforschung der 
LeiBtung des tienschen Organtsmus Ted i Heft 
3 Methoden der zoologischen Forschung Pp 439 
584 (Berlm und Wien Urban und Schwarzenbeig 
19*3 ) ^ 3 francs 

The present number of this extensive work is devoted 
to methods of zoological mvestigation The first 
article by L Neumayer deals with the fixation of 
tissues for histological purposes, and provides a useful 
well arranged account of the various fixatives with 
notes on the different tissues to which they are applic 
able There are also abundant references to the 
bterature of the subject The second article deals 
with entomologiral technique and is contributed bv 
Albert Koch In this account are included descnp 
tions of all the various entomological methods of 
collecting and mounting specimens reanng larvae, and 
the preparation of material for histological studv 
The third article by W A Collier deals with the 
determination of am m fishes by means of growth 
phenomena aSorded by the otoliths opercular bones 
and srnles 

The last arvicle is bj Th Mollison ind treats of 
serum diagnosis as a test of affinities as apphed 
to zoology and anthropokigv Previous parts of this 
work have already rccciveJd notice in our columns 
and the present contribution is no exception to the 
general standard of excellent e that characterises this 
encyclop-cdic treatise 

La Lampe a trots ilectrodes Par Prof C Gutton 
(Rerueil des Conferences Rapports de Documentation 
sur la Physique Vol 51“ Sene Conferences ri 
la 13 Editc par la Society Journal de Physique) 
Pp 181 (Pans Les Presses universitaires dc 
Frame 1923) 15 francs 

Radio engmeers will welcome this book by Prof 
Gutton He starts by giving a complete account of the 
physical phenomena utilised in the three terminal 
thermionic valve Full use is made of characteristic 
curves and formulc given b) Richardson Langmuir 
and Clerk Maxwell are quoted In the second chapter 
several good types of apparatus suitable for amphfjnng 
are desenbed and approximate formulse are obtained 
for them In the next chapter oscillating circuits are 
given the theory being well and clearly explamed 
The theory of the meth^s of using filters to eliminate 
harmonics is also given Next comes the theory of 
detectors and detecting circuits Pmally the arrange 
ment to get negative resistance is shown and 
the methods of obtaining high frequency currents by 
utilising suitable valves are desenb^ and their useful 
apphcations m making electnc measurements are 
explamed The author defines the resistance of a 
circuit as negative when an infimtesimal reduction 
of the terminal voltage produces an infimtesimal 
mcrease in the current 
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der Ttere DeutseKUmds Bearbeitet unter 
Mitwirkung sahlreicher Fachleute und herausgi^feben 
von Dr Paul Schulze Lieferung t Teil z Spoim* 
ana Von P Schulze Teil 3 Cnidana Von r 
Schulze (Berlm Gebruder Bomtraeger, 19ZZ ) 
Tbib u the first of a senes of booklets mving an account 
of the general biolo^ physiology, life history, and 
ecology of the aniiruils compnsing the German fauna 
Manne forms are omitted from considerations of space 
No systematic treatment is attempted and only so 
much of the anatomy, histology and embryology of the 
ammals is mcluded as is necessary for a proper under> 
standing of their biology It is essentially a book of 
Nature study wholly excellent m conception pillar 
m intention and stnctly scientific m treatment It will 
be issued m a senes of pocket volumes, on the hnes of 
Brauer s Susswasserfauna and when completed will 
form a companion work to Brohmers Fauna von 
Deutschland, in which the systematics of the group 
are dealt with The work is mtended for use in the 
field by students teachers and field naturalistegenerally, 
and should be of the greatest value in stimulatmg the 
study of Nature on a scientific basis There is room 
for a similar work on the Bntish land and freshwater 
fauna , but until such appears this book will at any 
rate partially, fill the need 

The Common Birds of India Desenbed by Douglas 
Dewar and illustrated by G A Levett Yeats Vol i 
The Sportsman s Birds Wild howl Game Birds and 
Pigeons Part I Pp viii+44 (Calcutta and 
Si^a Thacker, Spmk and Co , 1933 ) Rs 3 8 
Ms Dewax contemplates a senes of volumes (five in all, 
of about 140 pages each) deabng with the birds of 
India as a whole and forming a profui>ely illustrated 
work of a popular nature designed for the guidance of 
sportsmen and the non scientific resident The first 
part deals with the ducks, swans, and geese and 
though the style is too journalistic the matter 1$ 
excellent as a good account of the sahent features of 
these buxls and of their general natural history A list 
of vernacular names and an easily used key for readv 
identification arc two features of speiial value which 
we hope will be continued in later volumes Mr 
Levett Yeats s illustrations add considerably to the 
usefulness of the work und are worth the expenditure 
of a little more can. in reproduction There is room 
for this book and we hope that Mr Dewar will receive 
suffiaent support to justify him in carrying the projxrt 
to completion 

La Vie des atomes Par Prof A Boutanc (Biblio 
th^ue de Philosophie scientifique ) Pp 248 + 4 
planches (Pans E Flammanon 1923 ) 7 50 
francs net 

Prof Boutaric deals in an mtercstuig way with the 
recent advances m physics which led to the present 
vnew of the structure of the atom The last port of 
the subject is treated only very briefly but the funda 
mental expenments arc clearly reviewed The treat- 
ment IS non mathematical and the book will be read 
with interest by those who wish to obtam some con- 
cepticm of the radical changes m outlook which have 
resulted from recent work There is no mdex 
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Letters to the Editor 

[The hdtior does not hold htmself responstble for 
opinions expressed by hts correspondents Neither 
can he uniertakt to return, nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of NATURE No notice is 
taken of anonymous communications ] 

The Man epectrum of Copper 

Thl number of elements of which the isotopic 
nature has been determined is now large enough to 
mve consi lerable weight to statistical relations 
Among elemci ts of odd atomic number two definite 
empiric il rules stand out The first is that none of 
them consists of more than two isotopes TIus has 
no evceptirn so far Ihe second is that the more 
abundant of the two constituents or both will be 
of odJ atomic weight The only exception to this 
IS the element nitrogen moreover the only even 
isotopes at all are the weaker constituents of lithium 
and boron That both of these rules should be 
violate 1 by copper having the three isotopes 62 (4 
66 announced recently bv Pnf Dempster seemed 
therefore cxcesAively improbable 

I have now been able to obtain the mass spectrum 
of copper I v employing cuprous chloride m the 
accelerated anode ray method used with the mass 
spectrograph The lines are faint but their evidence 
18 conclusive suite they appear at the expectel 
positions 63 and 65 and have the intensity ratio 
about 2 5 to I predicted from the cliemical atomic 
weight (357 Ihe positions of the Imes could be 
determined with great accuracy by companson with 
the Ime 56 due to iron derived from the anode con 
tamer No deviation from the whole number rule 
was observe 1 

With regard to Prof Dempster s results (Natorf 
July 7 p 7) it IS very suggestive that the intensity 
and grouping of the hnes he ascribes to copper agree 
exactly with th ise of the strong isotopes of sine It 
seems possible therefore that tliey are due to the 
presence of traces of that element either in the 
copper or more probably together with the rubidium 
he mentions in the furnace material 

F W Aston 

Cavendish Laboratory Cambridge July 25 


Polar Temperatures and Coal Measures 

For some years I have held a view of the possible 
origin of some at least of the coal measures of the 
pomr regions that is not found in the ordinary 
geologic il textbooks After discussing it with a 
dozen fnends who are geologists and some of them 
specialists in glacial geology I have concluded — 
somewhat to my suronse — that the theory is new 
A short statement of the theory may therefore be 
desirable 

It IS generally considered that certain plants are 
not limited m their geographic range by no matter 
how intense a cold in winter if oiuy they have an 
adequately hot summer Apparentl) this hot summer 
may be very short and still the plants prosper 
Notable examples are the black spruce of northern 
Can ida and similar trees in the northern part of the 
Old World 

In the western hemisphere I have examined 
specimens of coal from 79” north latitude So far 
as the material could be identified it was coniferous 
In other deposits almost equally far north I have 
found gum and pme cones 

The northern limit of conifers in North America 
at present is between 68** and 69° north latitude 
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Tliat this hmit is determined not by mtesuity of 
cold m wmter but by lack of beat m summer » 
shown by the luxuriance of the black spruce and 
several other trees in the mountam vall^ of the 
Yukon where the minimum temperatures m wmter 
are from 10° to ao° lower than at the northern limit 
of trees This northern limit is therefore deter' 
mined by the proximity of the Arctic waters chilled 
by lloatmg ice which lower the siimmtf temperature 

The United States Weather Buroan fifWiuently 
reports temperatures above 90'’ m the shade observed 
under standard weather bureau conditions at Fort 
Yukon m Alaska ]ust north of the Arctic circle 
The Bureau occasionally reports 95” F and has 
reported even 100” f The Canadian Weather 
Bureau reports nothmg above 88° h but that is 
because its northern stations are s4Mi °ut at mtervals 
along the northward flowmg Mackrazie River On 
two journeys down this nver (1906 and 1908) and 
horn common report as well as from weather bureau 
observations I know that there is on most occasions 
a wind blowmg with almost the steadmess of a trade 
up the Mackenno valley from the Polar Ocean 
Explorers who have been m the Canadian Arctic 
away from the Mackenzie wmd trough have observed 
temperatures much higher than those recorded by 
the Weather Bureau 

We have then observational confirmation of the 
theory accordmg to which the polar regions receive 
about as much heat for five weeks in summer as 
does the equator 

Most olxiervers reporting chmate from the polar 
regions have done so from locations on shipboard 
or on a sea-coast where the downpour of the summer 
tuns heat has been neutralised by the chill of the 
ocean stored up through a long and cold wmter 
It 18 true that the ground m the Arctic is frozen 
and that the temperature of the earth 40 or 50 ft 
down has been found to be about -fro® t whereas 
the ocean 50 ft down would have a temperature 
about -1-29° F Soil and esen rock arc however 
poor conductors of heat and the mound chill is 
imprisoned while the ocean chill is freelv liberated 
Furthennore the great heat of summer produces on 
most land surfaces a mat of vegetation which is an 
even poorer conductor of heat than the earth itself 
This IS why a thermometer 6 ft abrvo a damp 
meadow m the arctic regions of Alaska protected 
from the sun s rays m the usual weather bureau way 
IS able to record temperatures ranging from 60° F 
to 100° 1 almost every diy for a penod of several 
weeks in midsummer 

Consider now what the weather conditions m the 
Arctic Regions would be if instead of the present 
ocean ranging m depth from one to three miles we 
had an extensive low land — say a contment as low 
and as flat as Australia with the North Pole near 
the centre of it Better still assume that the low 
land of northern Siberia with physical chiuactenstics 
such as it now has were to extend to and beyond 
the North Pole includmg a large part of the Canadian 
Archipel igo or even joining up with North America 
itself Rcmembeni^ that the sun dehvers about as 
much beat in the Polar Regions as m the Tropics 
m midsummer and also the observation that frozen 
ground has httle effect upon the temperature of the 
air above it then aocordmg to recorded midsummer 
lowland temperatures at present in the Polar Regions 
we should have at the North Pole July heat of 
so called tropical mtensity and conditions all 
over the Arctic suitable for dense forests of black 
spruce and other trees and shrubs without callmg 
upon any further alteration m environment — snen 
as different chemical composition of the atmosphere 
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% aluftmg of the earth a axis a change m the shape 
of the earth a orbit or an Increase of solar radiation 
It IB well known that perpetual ground frost to 
within 10 or 15 inches from the surface does not mter 
fere with the prosperity of a black spruce forest At 
Fort Macpherson N W 1 Canada for example we 
have trees a hundred feet high growing straight and 
close together and yet I have observed m midsummer 
that the perprtual frost around their roots was less 
thin a foot b^w the surface 
As stated above I do not ofiFer this explnnation 
of certain of the coal measures m connexion with 
any allegation that the Arctic was once an extensive 
low land but merely as an hypothesis which can be 
called upon m case other evidence shows that extensive 
low land may once have existed there 
Coal has been found in the Antarctic no less than 
m the Arctic The Antarctic is at present in large 
part an extremely high continent but it is at least 
worth constdenng whether it may not have lieen a 
low land at the time when the coal was formed there 
It has been abundantly shown that permanent 
snow on land in the polar regions depends on altitude 
and precipitation rather than latitude Nansen has 
said that on the low land of northern Sibem no 
permanent snow has been found and that he feels 
certain none can be found Many travellers mclud 
mg myself have reported from northern Canada 
northern Alaska and from the islands to the north 
of Canada the total absence of bodies of permanent 
snow large enough to be called glaciers though there 
are smaU snowdrifts at the end of summer m the 
shadowed bottoms of deep ravines in some of the 
Canadnn islands Greenland is 90 per cent covered 
with ice but the largest ice free area in Greenland 
is near its northern end showing thit altitude and 
precipitatioa rather than latitude are the controlhng 
factors The smaller glaciers of Franz Josef Spits 
bergen Fllesmcre Heiberg North Devon and the 
one or two small glaciers of Baffin Island depend 
similarly on altitude and precipitation A mere 
change of altitude without change of area might 
therefore remove the whole ict cap of Antarctica — 
or certamly it could be removed by a reduction to 
a general level below 2000 ft and perhaps a slight 
mcrease m area With the ice once gone only the 
Antarctic shores would be kept cool m summer by 
the sea the interior promptly adopting the extremely 
hot June and July weather now found in the Arctic 
lowlands thus bnnging conditions suitable for spruce 
forests and the development from them of beds of 
coal ViLHJALMUR SrEFANSSON 


The Trichromatic Theory o( Colour Vision 
Thf Iilstory of the spread of knowledge regardmg 
the Young Helmholtz theory of colour vision is a 
very curious one As m the case of all other great 
theories its range of possible application far exceeds 
the demands made upon it for the explanation of 
actual facts Limitations have to be imposed upon 
it here and there m answer to mquiry as to which 
choice out of several has been the one adopted by 
Nature This process is in accordance with the 
development of all great theones In the earher 
stages powerful restnctions are adopted in order that 
advancement may be made When these are found 
to be too restnctive a wider postulate is made so as 
to mclude a wider ^up of facts withm the scope 
of the theoiy and the whole development being 
simple and direct the theory at last stands forth as 
no longer a theory but a fact greater and wider than 
any of the groups of facts whiM are contamed withm 
its bounds Thus the election theory is now apart 
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from certam tentative developments a fact standing 
upon as wide a basis of experience as any so called 
fact of which we are cognisant 

This statement also holds m the case of the kinetic 
theory m general But if the great developments 
by Clausius Maxwell and others more recently were 
unknown if nothmg were known beyond the 
results of the early restnctive postulate of perfectly 
hard sphencal smooth and elastic atoms com* 
mentators of to dav might readily be found con- 
demnmg the theory and asserting that it could not 
explain the facts which the recent workers have 
shown to be direct and simple consequences of its 
naturally developed postulates Phis or rather 
worse 18 exactly the position with regard to many 
present day cnticisms of the tnchromatic theory of 
colour vision These are evidently made m entire 
obhviousness of developments actually made by 
Helmholtz himself 

A still more cunous condition which subsists is 
that the commentators are not entirely worthy of 
blame For the later developments have never 
become common scientific piop«^ in Bntam while 
the early developments became widely knovm 

As examples of the criticisms I give some statements 
taken from Dr Edndgc Green 3 l^k on colour vision 
In domg so I desire to make it clear that I am makmg 
no atta^ upon his valuable and interesting work 
I am only replying to his stnctiires upon the Young 
Helmholtz theory m which he m my view in 
advertently draws quite undeserved and wrong con 
elusions In chap xxx he gives six arguments 
which he holds to be conclusive agamst the Young 
Helmholtz theory of colour vision and eight agamst 
the Young Helmholtz theory of colour blindness I 
assert on the contrary that the theory gives a simple 
and direct account of the phenomena in each case 
and I give tlie mode of deduction in five cases 

The theory does not explain why there should 
be a defect in hue perception in those who have lost 
one of their sensations '' Now actually the theory 
explains it beautifully Thus m any stretch of wave- 
lengths in which two of the three sensation curves 
have opposite slopes hue discnmmition is cone 
spondmgly strong Ihercfore annulment of one of 
these curves diminishes it 

The theory does not explain why many dichromics 
have a lummosity curve similar to the normal 
This IS an example of overlooking the later develop 
ments of the theory If the dichromasy arises from 
fusion of two of the sensation curves the distribution 
of luminosity may be unaltered 

There are not two or three definite vaneties of 
colour blindness as there shoul I be accordmg to the 
theory Here agam there is oversight In the 
hard smooth elastic sphencal atom stage of the theory 
this might have been asserted Actu illy according 
to the theory as left by Helmholtz there may be a 
doubly infinite vanety of cases of colour blmdness 
How could the loss of half of a bvpolhetical 
green sensation cause dichromatism ’ Irnc answer 
IS simple Given one sensation curve intersecting the 
other two if lessening of its ordmates b\ one half 
makes it fall entirely within the others dichromasy 
IS present 

On p 210 and also in the Phil Mag Nov 1923 
Dr rdndge Green desenbes another case A man 
with shortening of the red end of the spectrum and 
normal colour discrimination will put together as 
exactly ahke a pmk and a blue or violet much 
darker If however the pmk and blue be viewed 
by a normal sighted person through a blue green 
glass which cuts ofi the red end of the spectrum 
both will appear identical m hue and colour This 
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^ves conclusively that the defect ut not due to a 
diminution of a hypothetical red bcnsation because 
all the rays coming through the blue green glass are 
supposed to afiect the red sensation and yet we have 
been able to correct the erroneous match by the 
subtraction of red light 

Now the question of a lunger or shorter spectrum 
with otherwise absolutely normal vision is one which 
can be dealt with equally casdy by all theories To 
show the power of the 'N oung Helmholtr theory 1 
ahdil take the most extreme case possible that in 
which the peculiarity amounts to cfichromosy I et 
the pink ind violet colours be represented by 
sriR+^i(r+ lU and x^R \ v,0 | rjll respectively in 
the usual trichromatic notation and let the colour 
abstracted by the blue green gliss be aiR-tfejOH c,B 
m the case of the pink and a,R f c,B in the 
case of the violet ^ the colours seen by the normal 
eye arc (a, fli)R f (y, iji)0 t Ci)B and (x, a,) 
li + (yi ijO 4 (Zt ®*) U respectively If these appear 
to be identical we liave Vj a, - a, a, y, v, 

*1 f) 1 1 t, Tliese are the relations which 

must subsist amongst the uiiihable colours \n 1 the 
colours ibsorbed b> the unifying medium Now let 
the dichromasy corrtspon 1 to the condition fR ( 
jfG 1-iB O The pmk and violet art then express 
ibleas(xi it/i)R (Vj r. s/ijG and (a. ,«/{■) R + 

i y* - respectively Tl esc being identical we 

lave (-*1 r,) (3 , ^ j) ( , ) t s f which ire the 

conditions for Ur Fdnge Greens case iho tri 
chromatic theory so far from being liclpless is he 
asserts not nicrch accounts generally for the 
phenomenon but tells quantitatively as well as 
quahUtively what IS happening W PFroii 


Dlstiibutloa of Metallthic Monumenu 
Mr O (f b CRAWtORD in Nah Rr of May 5 
p 602 criticises what he terms my speculations 
concerning the distnbution of megalitluc monuments 
in Engl ind an I Wales 1 am son^ that appirently 
he did not trouble to read the piper and to ste 
exactly what 1 ha 1 to s ly on the ni itter My um 
was to urge th it there is i connexion in Lngl n I 
and Wales between the distribution of megaliths 
ind certam gtoligical formations the Grimte in 
Devon ml Cornwall the Ch dk in Dorset ml Wilts 
the Li IS in Gloucester an 1 Oxford and so forth In 
this I found lliat 1 ha I been anticipated m port by 
Mr Crawford himself Where we differ of course is 
in the interjirctation of Uie evidence 

An examm ition of the paper will show Mr Crawford 
that I am well iware of the difficiiltits involve! m 
the thiory that the builders of niegalitliic monuments 
were attracted to this country by the stores of g Id 
copper Ic id an 1 so fortli that it contame 1 an 1 
that I <liscussc 1 the very pomts to which he directs 
attention It must never be forgotten however 
that megaliths arc found m ill parts of the world 
and tliat possibly the cxx>lanation of the presence 
of thest monuments in one country may serve to 
explain thtir presence elsewhere All 1 have done 
IS to put forwarl the theory bised on cvi fence 
from all parts of the world that the mcgalithic 
civilisation of western Europe was derived from a 
metal using avalisation in the Ancient E ost 
The attention of all wlio are mtcrestel in the 
matter is being directed to the excellent work now 
bang done by Mr Crawford at bouthampton and 
we are all eigcrly expecting the publication of the 
fresh distribution maps of megaJithic monuments 
that Mr Criwford promises us But admiriblc as 
such work is the final solution of the problems 
presented by these monuments may after all come 
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from a wide survey of facts derived from all parts 
of the world and not necessarily from detailed work 
m a houted part of the field W J Perry 

Ehe University Manchester 


The Coacentratlon of ItomoSlobin In Blood 
Corpuscles 

I iiAV E very httle doubt that Dr Gorter is right in 
suspecting that the method which is commonly used 
for determining the volume of tJie rod blood corpuscles 
by centnfugalisation is not trustworthy (Nature 
une 2y p 845) Whether the red corpuscles are 
iconcave discs or hollowed cones ormdeed whatever 
their shape may be they cannot be packed together 
without Icavmg spaces between ftem unless they are 
deformed and if they are dcfomla there is every 
reason to be suspiaous about their water content 
remaining unaltered 

The usual method is to centrifuge the blood until 
the volume of the cells ceases to b^me smaller the 
apparatus gener illy making 3000 to 5000 revolutions 
a minute with a disc of something less than a foot 
It IS easy to convince oneself that the final result 
depends on just how the process is earned out for 
it IS different if the blood is first gently centrifuged 
siy at about 2000 revolutions ind then exposed to 
the full speed from what it is if the high speed is 
used from the beginning So dependent is the figure 
obt lined on the precise details of the method that if 
real comparisons between different bloods is required 
It seems to be esscnliil tliat they must be m the 
centnfugc simult incously 

The method seems never to have been exammed 
cntically What is wanted is a companson between 
it and the results calcul ited from the concentrations 
m whole blood and m plasma of some substance 
present in plasma and not in red crrpuscles which 
cati be estimated with a high degree of accuracy 
Without somt control of this kind the method must 
for absolute v alues at any rate remain under suspicion 
A E Boycoi 1 

Meiliial School 

University College Hospital W C 


Lffect of Plant Lxtraas on Blood Sugar 

Our studies in connexion with insulin led us to 
the conception that cirbohydratc metabolism is 
performed I y an oxidising ferment mcch inisni Fins 
theoretical conception induced us to test vegetable 
material known to cont iin oxidases ind peroxidases 
for oxidising substances having an insulin like action 
In December 1922 we injecletl 5 c c of juice from a 
new potato intravenously into a 1500 gm nbbit and 
noteu a fall of blood sugar in one hour from o 17 to 
o 13 per cent Smee then we have foun 1 that stenle 
pieces of raw pot ito and juice expressed from these 
introducetl into a glucose soluticn after incubation 
for twenty foui hours at 37" C c lused this to lose 
from 26 to 3b mg of glucose f>er 100 cc Ihose 
results were published in the Jmr Amer Med 
Ats c Juno 2 together with results indicatmg a 
dimmished gly colytic power of blood from diabetics 

Winter and bniith pubhsheil a note in the Joum 
Physiol 57 40 (Nos 3 and 4) 1922 which reached 
the United States in April last and in Nvturx of 
March 10 p 327 stahng that they had obtained an 
msulm hke substance from yeast 

Colltp m Naturc of April 28 p 571 states that 
he working independenuy found an msulm like 
substance in various vegetables m yeast and in 
clams CoUip s studies on msulm are of inestunable 



August 4, 1923] 


NATURE 


165 


value and made it possible to obtain insulin from 
animal pancreas in quantities for practical use He 
expected to find an msulin like substance wherever 
glycMen occurred m Nature and for this reason 
looked for it in vegetable extracts Our belief that 
oxidising ferments cause glucose metabolism led us 
to examine vegetables for these ferments and for 
substances with an insulin hke action It seems that 
CoUip s theory and ours dovetail A storehouse of 
food (gl}rcogen starch etc ) and a ferment for the 
metabolism of this food are necessary wherever 
growth occurs in vegetables 

Our studies have led us to the tentative suggestion 
th it insulin which is apparently not itself an oxid isc 
or peroxidase indirectly stimulates or iciivatcs 
oxidismg ferments in the tissue cells to iction upon 
glucose whereas vegetable extracts contam active 
oxidising ferments and act directly when injectel 
into animals 

It would seem that the work of Winter and Smith 
of Collip and of ourselves was being camel on 
simultaneously and md^ndently Collip very 
properly suggests that Imese authors [Wmter in i 
Smith] would therefore share comcident priority 
with me in this particular We think that wc 
should be mcluded m this share of priority 

William Thallinnfr 
Marcarei C Perry 
Laboratones of Columbia Hospital 
Milwaukee Wis June 20 


Scientific Names of Greek Derivation 

Ur J W Fvans s letter in Nsti ke (July 7 p ») 
miy serve os an excuse for commenting on certain 
names which have recently been intro luced into roo 
logic il literature without sufficient regar 1 for et> mt 
logit ol pnntiples Bathosclla in 1 1 eiosella (Polv/oi) 
may be giv cn as examples of a senes of new genera 
propose 1 in 1917 and later years with the deny i 
tions as statetl bathoi depth and /<» smootl 
n?spcctively In these (.enera the entire tirttk 
worl is used instead of its root and the gtnem 
name is completed by the addition of a f itin dimin i 
five ttrmmition The suffix ^ella is in any case 
hkcly to cause confusion in lolv/ii among which 
c Hi IS the terrain ition of miny familiar gcmri 
names 

V secon I senes of new gcncri tnltng mini 
also of riieiit introduction to express an aflimtj t 
I Imone i which was presum ibly baseel on J 
Mes mi a in 1 Plcuronea m ly be mcntionc 1 as cx 
ampJes of this misuse 1 employment of n<a \ 
thirl unfortunitc suggestion his just been made t 
the effect that the T atinise 1 form of (em 01 (^11 ( i 
guest) slioull be i Hcd to the genenc name of a host 
in fon nng the trivial n imc of its parasite ^mong 
the illustrations of this supposed emend ilioii 11 
nomenclature are rana\ena in 1 bufoxena Ixith base 1 
on I itin words 

Accor ling to the Rules of 'Nomenclature generic 
and tnvnl names cannot be rcjcctel on purely 
etymological groun Is The same rules do not ipply 
to group names and it is accordmgly justifiable to 
suggest that some of them may be amenelcel for 
eximple that Aplousobranchiata which his been 
propose I in Tunic ata shoul 1 bo replacetl by the 
more euphonious name H'Uilobranchi Ua 

Ur W D I ang (Geol Mag N S December vol 
IV 1917 p 282) has previously discussed some of the 
pomts 1 have indicated It may be useful howescr 
to raise a protest against the contmued introduction 
of names lormed in defiance of accepted pnnciples 
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and I venture to think that this practice will not tend 
to raise scientihc nomenclature m the estimation of 
scholars Sidney h Harmer 

Bntish Museum (Natural History) 

July 7 


In 1844 Sir John Herschel wrote to Owen regretting 
his spelling of the name of the fossil bird Uinomis 
and urged that a frenchman wonl 1 pronounce the 
word Uenoniis which he woul 1 not do had it been 
spelt Deinomis To this ( )wen answers 1 by directing 
attention to our pronunciation of the word receive 
Herschel does not seem to have retortetl but he 
might have done so by (jnoting — 

segmus irritant immos dei iissa per lureiii 
quam qine sunt oculis subiccta ndelibus ct quae 
Ipse sibi tr idit spectator 
And the retort would have been final 

F Jefirfy Bfll 
The Athenaeum Pill Mall SWi 
July 8 


The Scattering of Light by Anisotropic Molecules 

Prof L V King s interesting letter on this subject 
m Nature of May 19 p 067 calls for comment as his 
results do not seem to be icceptablc m the light of the 
work cimcd out at Calcutta in this fiel 1 during the 
past two years 

Any proposed scattering formula shoul 1 satisfy two 
simple tests namely that for a flm 1 consisting of 
isotropic molecules it should reduce to tht Tinstein 
formula an I that for a suftu icntly r irtficd fluid it 
should become the Rayleigh law of scattering Prof 
King s ff miula ( )) satisfies neitht r of these tests as can 
easily be seen on putting p 0 m it The appearance 
of the adiabatic compressibility in the fonnula is 
inconsistent ii ith thermo lynamic pnncipli s Linstem 
has very cleirlv pomtei out that the expression for 
scittcnng must mvolic the isothermal and not the 
adiabatic compnssibility Further the omission 
by Prof King of the factor (m* i--)*/y which appeirs 
in Finstems formnli cannot be reconcile I with the 
acceptance of the I orentz rcfriction ftrmuli for a 
fluid consisting of isotropic nir Itcules 

Prof King s cxpl ination if the luninution in the 
lepolans ition m the cast f li jui 1 which occurs as 
the critical tempi rature is approichel as luc to the 
bre iking up of crystalline iggrtgatis seems mappro 
pmti m view of the f ict tli t a pri is Iv Miml ir effect 
is shown bv vapours wh rc otvin slj tht conception 
of erystalhnc iggrcgatis is entirelv out if place Mr 
Ramanathins paiir on tl scattering of light in 
bcii/cne v apour it high tempi r itures w hich is appear 
mg in the PI Mica! Piic iliarly illustrates this 
1 he effects observe 1 1 ilh in li puds in I v ajxmrs h iv e 
liein very simplv ixplinu 1 withiut recourse to 
artificial hypotheses m my papers in the PI il Mag 
for Januiry ml Mirih where quantitUivc diti 
strongly supporting f mstein s formulx are set out 

ihe fundamental error in Prof Kng s riasoning 
seems to arise it fhc point where he suggests that a 
fluid consisting of conipintivilv stationary aniso 
tropic molecules with equally prob il Ic orientations 
in all directions woul 1 se itter only polarised light 
Ihis is certainly not the case It can easily be seen 
on resolving the effect due to an elotropic molecule 
oriented arbitrarily that the components perpendicular 
to the light vector m the incident wave ire affected 
with a sign which may be either positive or negative 
at random te irrespective of the position of the 

E 2 
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molecule in space and hence m finding the total 
components m these directions we have to add the 
intensities not the amplitudes A fluid consistmg 
of anisotropic molecules oriented it random must 
therefore necessarily scatter unpolansed light in 
proportion to its density an 1 as remarked m my letter 
mNATURFofMarchsi p 428 considerations similar to 
those which enter into the Lorentz refraction formula 
introduce a further factor (ai* + 2)*/9 which increases 
the unpolinsed scittcnng to be expected The whole 
question will be found elaborately discussed in a paper 
by Mr Kamanathan in the Proc Indian Assocmtion 
for the Cultivation of Science lol viii Part I just 
publisheil 

I think I should make it cle ir that the suggestion 
made in my letter m Naiurf March 31 and endorsed 
with some modihcations by Sir WiUiam Brs^g re 
gardmg the relations between the liquid and the 
crjrstaUme slates is very different from that put 
forward by Prof King In my opinion neither the 
facts regarding the scattenng of light nor the X rav 
d ita reijuire tlio assumption of the existence of crystal 
hue aggre(,atcs in hquids All that the experiment il 
facts suggest is that the molecules in a liouid influence 
the orientations of their nearest nci^bours to a 
sensible extent and that this results in the amount of 
unpolansed light scattcretl being somewhat smaller 
than on the hypothesis of random onentations of the 
molecules 

C V Raman 

210 Bowl azaar Street C ilcutt i 
June 15 


The Doublet Separations of Balmer Lines 

In his theory of the structure of the lines of the 
Balmer Senes bised on the pnnciple of relativity 
Sommtrfeld shows that cich of the members of the 
senes should consist of a doublet md that each of 
the components of these doublets should possess a 
fine structure The calculations show besidts that 
the fre<iuency difference for these doublets shoul 1 t e 
constant over the whole of the Balmer Senes and 
should be equal to o 36 cm ‘ I or Ha the scpir ition 
should perhaps be slightl) less As the theory 
applies eijually will to the doublets of the corn* 
spending senes in the spectrum of positively cli irgc 1 
helium these were investigate 1 by P ischcn ind were 
found to h ivc sep iratioii*. that le id t > a val ic of 
03645 00045 for the frequency difference of the 
doublets of the Balmer Senes 

Since the pubhcation of P ischcn s work on helium 
a number of investigators includmg the wnter hive 
ittempted from the me isurements on the separations 
of Ha an 1 Hs an 1 in some cases of an 1 H« to look 
for evidence that w o ild Ic id to a confirmation or rejee 
tion of bomnurfel 1 s theorj Up to the present the 
results obtamel coull not be considered as satis 
factory 1 here w as a lack of agreement in the v alucs 
obtained for the sep ir itions by different investigators 
and on the whole the values obtained were less thin 
that dein inde 1 by the theory In the ease of the 
observations made by myself and Mr I owe on the 
separations of Hy and Hz vilucs were obtained that 
seemed to point in the dircctiin of a steady decreise 
m the frequency differences as one passed lo the 
higher members of the senes 

At my suggestion the matter was re investigate J 
recently by one of the reseirch workers in the 
Physical Laboratory of the University of Toronto Mr 
G M Shnim In his expenments the tubes wore of 
a special design and were cooled with liquid nr 
His methoil of operatmg these tubes which wall be 
NO 2803 VOL 112] 


desenbed later in his own paper enabled him to 
eliminate practically the whole of the secondary 
spectrum and thus permitted him to mclude m the 
measurements of the doublet sroarations that of H« 
as well as those of H* Hs Hy and Hz 
The results are the following 
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It will be seen that as far as the doublet separations 
are concerned they afford a stnking confirmation of 
bommcrfeld s theory J C McLennan 

The Athen-Bum 
July 2 


“ Guide to the Mollusca ’* 

With reference to the review of the Guido to the 
Mollusca m NAruRE of July 21 p 93 may I be 
allowed to pomt out that our rather cautious state 
ment A speiies of Hehx has been said to tolerate 
a temperature of 120® C was based on Pictets 
paper De 1 cmploi mdthoihquc des basses tempdra 
tures en biologie (Arch Sci Phys et Nat Gendvc 
(3) XXX 1893 pp 203 31 j) The reviewers remiirk 
about the scientific names of the pearl mussel and 
the pearl oyster scarceh makes it clear that we are 
simply keeping to the names used by the late Mr 
E A Smim in 1908 Mar/fantana ntargarthfera for 
the mussel ind M organ hf era margarth/era for the 
oyster I hope that the other errors he has dis 
covered are not more serious than these 

C Iatf Kcgan 
(Keeper of Zoology) 
British Museum (Natural History) 

Cromwell Ro id S W 
July 23 


Mr RroAN is quite right to direct attention to the 
fact which I should have noted that the confident 
statement in the Uxt book concerning the survival of 
a species of Helix submitted to a temperature of 
- 120® t had lieen alterc 1 from has been known 
to has been said but I still think it would have 
been better to have omitte 1 it altogether Pictet in 
his paper does not s ly whether the degrees he cites 
were registered by any one of the more usual ther 
moineteis or by a scale of his own (the C is an 
addition in the text book) and his paper altogether 
does not suggest that imount of accuracy w^ch the 
subject demanded The admission that a system of 
nomenclature nearly a quarter of a century old has 
been deliberately uihered to in a work supposedly 
brought up to d ite speaks for itself Much process 
has been made in this section of systematic zoiflogy 
smee 1908 and according to all the Rules the pearl 
oyster (Pinetaia) has no nght to the name Mar 
gantifera which belongs to the pearl mussel There 
are other cximples m the Guide of what a 
malacologist of to d ly would call misnaming 

The Reviewer. 
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The Temperatures of the Stars 

By Herbi-rt Dingle 

'^HE measurement of the temperature of a star is tures of which it is at present quite impossible to 
J- one of the most difficult problems of physical determine by any cxpenmcntal means 
astronomy The difficulties are of two gener^ kinds The temperature throughout the atmosphere of a 
In the first place, the very phrase, “ the temperature star may be regarded as a constant quantity To 
of a star,” has no meamng we may as well spe ik of solar eclipses, again, we owe the knowledge that the 
the latitude of the land surface of the earth There sun s atmosphere is very tlun compared with the depth 
can be no doubt wliateser that the temperature vanes of the whole globe It is true that there are indications 
from one part of a star to another over an enormous that its physical condition varies at different levels, but 
range — probably thousands of times greater than the these variations are refinements of analysis which we 
mterval between the temperatures of liquid hydrogen cannot hope to applv to the stars for i long time to 
and the electnc furnace Secondly, for expenmental come If we can determine a temperature from the 
methods of measurement the only available data are absorption lines m the spectrum of a star, we are 
wrapped up in an inconceivably small fraction of the justified in supposing that we can state definitely the 
total radiation of the star which reaches the earth after temperature at a particular part of the star The case 
the possible wear and tear of many years’ journey is not so clear when we come to the continuous spectrum 
through interstellar space and our own atmosphere We do not know at all definitely from what part of 
From the character of that radiation we have to deduce the star the continuous spectrum comes We know 
the temperature of the star From these two general that it must come fiom beneath the itmosphcre, and 
sources difficulties of many kinds issue forth it has just been jMiinted out that it represents the 

Happilv, the resources of modem physics make the radiation of a surface layer, which we may call the 
problem anything but hopeless The temperatures photosphere, ’ but how thick that lav or is, and 
of \ number of stars have been determined by different what part of it has the temperature deduced from its 
mctliods though exactly what the figures mean, md spectrum, arc questions that are still unanswered 

how much reliance can be placed on them, are perhaps The first set of difficulties, then, can be partly over- 
still matters of doubt With regard to the first source come Assuming that the sun is a type of its kind, we 
of difficulty, considerable help is received from the can divide a stir into four distinct parts — a corona, 
spectroscope More than ninetv nine per cent of an atmosphere a photosphere, and i core Of the 
recorded stellar spectra consist of absorption lints on tempei itures of the first and last, we know, by direct 
a continuous background — conclusive evidence that i experiment, nothing The temperature of the second 
star consists of at least two distinct parts In the can jiossibly be measured definitely, and that of the 
light of Kirchhoff s principle, the continuous spectrum third, vaguely Supposing these measurements to be 
IS attributed to the hotter, deeper King part, and the made, theory indicates, for certain stars what must be 
absorption lines to a surrounding cooler, but still the temperatures at different parts of the core 
lummous, atmosphere Aci ordingly , temperatur s Turning now to the second set of difficulties— those 

measured from the characteristics of the absorption cormected with the actual measurement of the tempera 
lines must apply to the atmosphere, and temper iturcs tures — we note tliat these mav be subdivided into the 
measured from the continuous spectrum must ipplv difficulties of obt lining the requisite data, and those 
to the intenor of interpreting the data w hen they are obtained It 

Ihe next questions are ev idently Do the atmosphere is probably fair to sav that, in me isuring atmosjihenc 
and the mtenor, as thus defined, comprise the whole temperatuics, the former preponder itt, while the latter 
star, or are tliere regions outside the one and beneath are most in evidence in the measurement of photo- 
the other? In the former event, what parts of the sphenc temperatures It was Lockycr who first 
atmosphere and the interior have the respective showed the influence of temperature on the line 
measured temperatures, and, in the latter event, whit spectrum of a substance and iir^id that the relative 
are tiic temperatures of the unconsidered regions? temperatures of stellar itmosjihi rc^ could be deter 
For the answers to these questions we are melebted mined from a studv of the lines by whidi particular 
nuinlv to the nearost star — our sun We know, from substances were represented More recent invtsiiga- 
obscnations made possible by a total sohr eclipse, tint tions, ongmated bv balia, have confirmed Jockycr’s 
outside the sun’s atmosphere (1 e the source ot the views, and have shown how the actual tcmperitures 
absorption spectrum lines) there is the coroni can be cilculated But it appears that, while tempera 
evidently a permanent though ever changing part of ture is probably the chief lac tor in determining the line 
the solar structure We know also tliat the source spectrum, it is by no luans the only one Pressure, 
of the sun’s contmuous spectrum is effectively a liver the absorption of photosphenc i idiatu n the relative 
of limited thickness near the surface, because the amounts of different substances in the itmosphere, the 
luminosity of the sun s disc docs not fall off ipprcciablv ionisation potentials of the elements these at least 
outwards from the centre until the limb is nearly pi iv a part, ind must be determined before the tempera- 
reached There must, therefore, be a core inside what tures t in be found Lnfortunately, they are, m most 
we have called the ‘ interior,’ about which, from instances, unknown, ind their values have to be 
direct observation, we know nothmg We mav assume, assumed, on more or less plausible grounds Ihere 
tlien, that m addition to the regions the temperatures is, tlicrefore, a considerable element of uncertamty 
of which we measure from the spectrum of a star, in existing estimates of the temperatures of stellar 
there are other very extensive regions, the tempera atmospheres 
NO 2805, **»] 
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The tempentures of the photosphere!) aie deduced 
from the distribution of 
energy m the continuous 
spectra Laboratory ex 
periments on bkek body 
radiation show that the 
spectrum of a perfect 
radiator at uniform tern 
250 t 70 *|| peralure is charartenstu of 

the temperature Wien s 
displacement law states 
th it the wave length of 
the radiation carrying the 
miximum amount of 
energy is tmersely pro 
portional to the absolute 
temperature of the source 
of radiation, and Planck s 
ridiation formula ex 
presses with great ucur 
lev the distribution of 
tner„> tl roughout the 
spectrum Assuming that 
the photosphere of a star 
bears the same relation t > 
Its continuous spectrum is 
does tilt cqunalent of i 
blick body in the hbora 
15000 ^ torj tfc photosphcric 

temper vturcs ire f >und 
Uilsing and Schemer of 
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Rtrsei 

Ariehs 


F^r*ci) I*ot'*dam and Nordmann 
’ of Pins hue used the 
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'US 
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*T Cauioptia 

★ Algol " ■ 

m<th d and Simpson has 

★ Vega (a Lyres) re c nth shown that l> 
empU )ing a photo clcctn 
Cl 11 is an energy detet tc r 
the acturicy of the mci 
sunments may be greatly 
mere iscd 

I he measurements give 
no indicalion ( I the rcgi n 
of the stir which has tl e 
i il ulated temperature 
The results ire s|M)kcn of is 
the effective Icmieri 
tures ind ire gcncriJIv 
as uiiied to chiiactcrisc 
the stcllir surfaces im 
mediately 1 e 
ne ith the itme 
ipheies 


.★ Polaria 

B^xPerjei 





T»'nf>'e%t^cere rc mirks mi,,ht 


* Brtelgeuse la Onon ■} m i le 

/"/Tw * RY Ora corn* 
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, them 
lirst — grintin„ 
.a^fCSr for I moment 

laaJ the validity of 

the method of 
measurement 
to s e I » 4 n olut n 6 e the> represent 
drt,rc ‘ “i »i i"\ " ffe I* t minimum tern 

I mpe atu of ep <f can pCriturCS onlv 

for if the stirs 

are not perfect radiators, their temperatures must lie 
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higher than the calculated ones Second,— it is a 

somewhat dangerous assumption that the resultant 
radiation from a globe of gas, perhaps millions 
of miles in depth and varying m almost every 
physical quality from point to pomt, will give a 
spectrum comparable with that of a thm solid surlace 
at a uniform and probably very much lower tempera 
ture We know practically nothing os yet of the 
processes of production of continuous spectra ^^e 
have no meins of distinguishing one such spectrum 
from another except bv measuring the distribution 
of energy in it yet it is certain that there may be 
profound differences in the modes of ongin fhe 
continuous spectra of a cold fluorescent body, of an 
electric glow lamp of hydrogen wjg^ating a^ the 
Balmer senes— here at least are un?e spectra which 
probably h tve nothing m common except their appear 
ance The stellar nuclei of planetary nebulae, ar,ain, 
give spectra which suggest the operation of the classical 
laws of radiation rather than those of the quantum 
theory, unless the stars have temperatures so high that 
no one is prepan d to iccept them 
It IS noteworthy however that the itmosphcnc ind 
photospheni temperatures estimated by totally 
different and U best approximate methods are of the 
s imc order of mognitucle hig i* shows on a thermo 
metric scale the ran^e of temperatures covered by 
present measurements Temperatures hive been 
measured at ilmost all points intermediate between 
the absolute zero and the temperiture c f { Persei I he 
cores of the stars according to Fddington s theoretical 
researches reach tempentures far too high to appear 
on the sc Ue It is prol iblc th it there irt bodies in 
the universe at all temperatures between ibsolute 
zero and 20 million degrees centigrade or higher 
Whatever miv le sud ot the absolute iccuracy 
of stellar temperiture meisuremcnts it is scar cly 
questionable thit tl cy show the true order in which 
the tempcrituics arc irran td There is no doubt 
whitever thit \egi is hotter thin jkldebaran in corre 
spondin„ regions ( onse lucntly if the order of stellar 
evoluti in e in Ik est il 1 shed li m other d ita it becomes 
possible t( determine the c hanges of temperature of i 
stir throughout its life Kusscll s well known thiery 
of evolution tikes the rrdcr >[ increasing density of a 
star to be its orler ct dcvcicpment contractu n is a 
continuous prices fn m cluldh d to old age Ihis 
implies thit a stir pi cs tw ce through the same 
scries of spec tral tv jk incl therefore through the s ime 
senes of tim}jeratures 1 eginning as i huge ranhed 
tool mass ol „is It conti i ts and liecnmes hotter until 
i stage IS re iched w hen it is too dense to obey the laws 
of a perfect ^as The temperiture then soon reaches 
a maximum ind 1 ep,ins to fall eontriclion however 
continuing though it a slower pace ind the star 
retriees its path thriugh the sequence ef spcctril 
types which it Iriveiscd on its upward joumev While 
the temperature is rising the star is a giant and after 
It begins to fall the stir becomes a dwirf I he 
career of a typical star with time is abscissa and 
temperature os ordinate is pictured in Fig 2 con 
tinuous contra tion is indicated by the decreasing 
diameter of the circles representing the star 
> The dlaxrvmt II itrec of tb ar i le ore adapted by k nd perm u on 

of Dr Cbatki Nonli ar- •' “ • -••''i- i . ..i. i . 

Ztolei wbch appean 
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The temperature reached at the maximum point 
depends on the mass of the star the greater the mass 
the higher the temperature and the longer the stellar 
life Fig 5 illustrates the careers of the sun and of 
stars the masses of which have nearly the extreme values 
found m Niture Probablv a star having a moss less 
than one tenth of that of the 
sun would not become hot 
enough to be seen, while Edding 
ton has shown that stars much 
more than ten times as massive 
as the sun would be unstable 
Only the most massive stars 
can reach the B and Oe 5 stages 
of the Harvard spectral se 
quence The lighter stars, like 
the sun turn back at the A 
condition, or even at a still 
lower stage 

Temperature appeared at first, in this great stcllir 
drima to play a dependent role The star developed 
heU by contraction and radiated heat into space 
So lon„ as the amount of heat developed exceeded the 
amount radiated tlie tempera 
ture would rise and when 
through retardation of i ontra< 
tion ind increase of ridution 
tht onditions were reversed 
till tempeiature would fill 
1 h s V itw is s itisf ictoiy in 
even respcillut one it indi 
cates a kngth of stellir life fir 
shorter th in geological and 
other evidence makes it pos 
siblc to idmit In erder tJ account for the amount 
of he It wluih a star ridiites during its immeasurally 
long life It IS nc cssary to sup{)ost that the heat 
generated by contraction is supplemented by an 


enormous supply of energy from some other source 
Nothing IS certainly known of the nature of this supply 
Possibly, as Eddington proposes, it is to be found in 
the formation of heavier elements from hydrogen 
But wherever the energy eomes from it is diffieult to 
avoid the hypothesis tliat it can be released only at 



elul> 


the extremely high temperatures attained near the 
centres of stars fontroction ruses the temperature 
of a star up to a certain point and then temperature 
takes charge and sets free energy from the unknown 



source at a rate almost tquil to the rate of radiation, 
so that the star is in a condition of approximate 
equilibnum It is a problem for the future to determine 
the origin of the ilmost mexhaustil le supply 


Man and Scottish Animal Life ^ 


Bv ])r jAvji 

TN the opp rtunity it aflords for the stud) if the 
^ part min plivs in the ev lution of i fiuni the 
in m il life [ Sii tl and st inds done 1 his is 1 irgeh due 
t a sines f ^.i I gii il luidents the GliciU Ptriod 
which m ide a Inn sweep of former faunas the post 
gli lal c( ntinental land bridge whuhall wtd immiera 
ti« n from the mainland of Europe and the subsequent 
Irtikiny of the intincntal connexion Thus there 
was isolited in the tabula rata of Scotland i fair 
sample of the postgliiial European fauni which 
henedorth was remmd from the possibility of sub 
sc [uint mipritions such as complicate thchistor) of 
continental faunas and the latei evi lution of which 
must in gtneral be due cither to the influence of 
ph) sicol and org anic changes limited in time and space 
or to the intcrfirenie of man 
The influenct of man was itself stnctlv limited in 
time for the eai best human settlements so far recognised 
m Scotl md date back only to Azilian times It w is 
also unequal in its incidence gaming in intensity with 
the passing of time Thus during the Neolithic Bronze 

Summ ry of s 1 adxlms dellvrrad at tha i*q last of tbe Council to the 
Royal Soc ety of E^borgh on July a 
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ind early Iron Ages only some four of the larger mtm 
1 ers of the origin d fauna di ippt ircd the int f allow 
deer the l>nx the lemming and the nt vili— and it 
IS doubtful whether the disappi ir mil of inv of these 
was due to mans presence Wi mav saj tht ref re, 
thit when the Reman ligions f llowtd \grii 1 1 nerth 
wards through the marshes of Scotl ind m the carl) 
viars if our tri the) (fund ifiunawhiih cxiipt for 
the presence of pr niitiv i di mistic itcd animals difftrtd 
little in kind from that whi h grieted min tn his first 
imval in S otiand some 8000 viars iKfire But the 
following ccntuiiis saw m re rapid chingis which so 
ntreised that by the sixteenth icnturv min) new 
and important elimints had liccn added while most 
of tlie larger members of the old fauna h id been swept 
away with the extermination of such as the reindeer 
the elk and the wild bear the Ircwn bear and the 
lieavcr the great bustard the cram and the bittern 
Nowadavs the content and assortment of the fauna 
the relative numbers of its mcmbirs and thiir dis 
tnbution, show little resemblance to the conditions of 
the original post glacial immigrants 

I he degree of man s intcrferenec may be compared 
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With the influence of the ordinary forces of Nature 
which are constantly modifying the animal life of a 
country fhert is a constant ebb and flow within a 
fauna, a swinj, of numbers due lart,ely to seasonal 
rhanj,es and fluctuating about a mean — ^the balance 

of 1 fo and where man s interference is temporary 
in Its incidence it falls into this category But there 
is besides a defimte faunal evolution a faunal drift 
and where man s influence is persistent in one d rection 
It must be reckoned as sharmg with the great secular 
forces of Niture in pripcllinj, a fiuna upon a path 
along which there is n i return 
The nature of man s interference d rectly or indirectly 
exercised upon the animal life of Scotland is of great 
omplexity but it may be conveniently (,rouped 
iccording to results In s ime ways man has reduced 
the numbers of animals in some w lys he has men ised 
their numbers and in some ways he has modified their 
habits ind even their structures Reduction of the 
fauna which commencing with a mere cutting off of 
the numbers of a species may proceed to a marked 
limitation in the range of distributiin and fintllj to 
extinction has 1 con brought about directly I > delilerite 
destruction is in the cases of Ihe polecat and tl e unis 
and indrcctly by cultivation which his destro>ed 
feeding grounds and breeding haunts dnvin„ iway 
such as tht greit bustard and the bittern as will as 
by destruction of the forest with which disappeared the 
capercaillie and the red squirrel b th since reintrodu cd 
In rease in the quantity of the fauna is lirgeh due to 
an intensive cultivation whi h has provided bounteous 
food supplies f ir such as labl its and sparrows and to 
deliberate protection if ther creatures for food sport 
or amenity Ihe ciualitv of the fauna his leen 
increased by the addition of new elements fr m other 


lands either mtroduced dehbetatdy, like pheasants 
and the common rabbit or earned hither by mischance 
of international commerce like the black and brown 
rats and many an insect pest Habits have been 
changed the one time cliff dwelling swallow has been 
converted mto an inhabitant of houses , and structures 
have been changed in convertmg wild mto domesticated 
animals and by the alteration of habitats, whereby 
the red deer has lost many pomts from its antlers 
and several cubits from its stature 

It must not be imagmed however that a simple 
enumeration of first effects exhausts the tale of man s 
interference The story of the effect produced by 
protecting a few black headed gulls upon the vegetation 
of a heather moor and lU fauna (WMmLI have described 
elsewhere) illustrates how the slightest interference with 
wild life may produce complicated and far reaching 
results and that in a remarkably short space of time 
A final ( omparison of the modem fauna of Scotland 
with that found by Azilian man on his arrival on 
these shores shows that the modem fauna is much 
more rich m numbers than the old fauna, and that 
in addition m spite i f the extermination of many 
forms It IS ilsc me re varied in speues The consistent 
tendency thrmghouL the period of man s presence has 
been for the larger animils which formed the most 
impressive contingent of the wild life gridually to be 
rooted out while the additions consist largely of 
lesser creatures many of which hav c gained entrv only 
because their minuteness has enabled them to escape 
deteition The great chinge therefore has been a 
notable diminuti m in the standard of size of the wild 
fauna and this tendency is still strongly marked m 
the evolution of the Scottish fauna at the present 
day 


Obit 

Mr S S Hot oh h R S 

M r SYDNLY SAMULL hough HM Astro 
nomer it the Roy al Obscrv atory C ipe of f ood 
Hope died on Sunday July 8 it Gerrard s Cross He 
had visited hurope last summer ind hil attended the 
meeting of the Inti mational Astronomical Union at 
Rome but after h s return to South Africa he w is in 
poor health and ultimately can cr was diagnosed lie 
came bai k to England under the care of a nurse in 
the spring of this year and succumbed to the diseise 
after a painful ilbiess 

Mr 11 jugh was Ixim at Stoke Newington on June ii 
1870 After distinguishing himself at ( hnst s H ispital 
School he proceed^ to St John s C illcge C ambndge 
as i foundation scholar At Cambridge he had a 
brill int career and graduated as third wrangler m 
1892 He was awarded the first Smith s prize in 1894, 
and soon after was elected to an Isaac Newton student 
ship and to a fellowship at h s college 
After taking h s degree Mr Hough devoted himself 
to research work in astr nimy and oC^pbysics It 
had recently been found by Kustner ind C andler 
that the free period of the variation of latitude differed 
from that predicted bv Euler, and the mvestigation 
of ths subject was undertaken by Mr Hough He 
passed on under the guidance of Sir Creoige Uarwin 
to an investigation of the tides on dynamical pnn 
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ciples and succeeded in derivuig a more complete 
solution of the tidal problem than had been previously 
obtained and indeed in making the most important 
contnbution to this theory since Laplace In his 
work he introdu ed the mutual gravitation of the 
w Iter, and he determined the perils of free oscilla 
tion of the occ in Vt this time he also did some work 
on penodic orbit^ 

When Mr Finlay hief issistantattheCapeObserva 
t ry retired in 1898 Sir Uivid Gill who was then 
H M Astronomer pomted out to the Admiralty the 
imp rtan e of selecting as his successrr a man with 
the highest scientific qualifications whi might be 
expected ultimately 1 1 1 ecomc director of tlve observe 
tory In accordance with this plan Mr Hough was 
selected f r the jost ind he proceeded at once to 
take up his duties He became II M Astronomer in 
1907 

Mr H ugh threw h mself into the work of the 
observatory aid made valuable contributions to 
astronomy in organising and discussing observations, 
particularly those relating to the exait positions of 
the Stan. Ihis work is of a kind which does not 
attract much public notice but it is absolutely funda 
mental to islronomy Soon after his arrival at the 
Cape he wis entrusted with the reduction of a tn 
angulation of close circumpolar stars made with the 
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hebometer These observations were carefully dis 
cussed for systematic errors and combined with 
meridian and photographic observations so as to give 
accurate positions of all the bnghter stars in this 
region The subject of the accurate positions of 
southern circumpolar stars engaged Mr Hough s 
attention to the end, and four parts of Vol XI of the 
Cape Annals deal with these stars 

Mr Houghs chief work was done with the new 
Cape Reversible Transit Circle This instrument is 
probably the best of its kind in existence and was 
designed by Gill With a view of the elimination of all 
conceivable sources of error The principal parts of 
the instrument amved at the Cape in 1901, but i 
considerable time naturally elapsed before it wis 
ready for use with its collimators and underground 
azimuth marks in position In 1903 and 1904 Mr 
Hough spent a large part of his time in the determina 
lion of the constants of the instrument, in particular 
the error of every one of the 5 divisions of the fixed 
circle was deterrruned The new transit arclc was 
brought into regular use m 190 s Under Mr Hough s 
direction two caUlogucs of fundamental stars based 
on observations for the years 1905-11 and 1912-16 
containing respectively 1293 and 1846 stars have been 
published Fach star has been observed at least 
sixteen times four times in each of the four positions 
of the instrument, and the resulting star places must 
be amont, the most accurate we luce 

Under Mr Houghs direction rapid progress has 
been made in the completion of the Capt Astre graphic 
(utalogue Decimation 40® to 52® South Fi\e volumes 
of measures have now been issued and this year a 
magnificent volume giving the spherical co ordinates 
of all Stars down to and including the 9th magnitude 
of the L P D SC ale There art in ill 20 843 stars in 
this catalogue and the places have been deduced from 
all the material available both from the meridian 
observations and the photographic plates The over 
lappmg parts of the plates have been carefully com 
paiixl and the plate constants idjusted so as to give 
the best agreement possible Flus volume has entailed 
n large amount of work and must prove of the greatest 
value in the future 

It is impossible to enter here at length into the 
difierent phases of Mr Houghs work The mendian 
observations of the inner planets and the hcliometer 
observations of the outer planets have been carefully 
collected and discussed In conjunction with Mr 
Halm he discussed the motions of the Bradley 
stars, and he has derived an accurate value of the 
solar parallax from the radial velocities of stars is 
observed at different seasons of the year Besides 
giving observations of the greatest accuracy the Cape 
Publications contain valuable discussions for the 
derivation of the fundamental constants of astronomy 

Mr Hough’s contnbutions to astronomy were 
recognised m various ways In 1902 he was elected 
F R S He was president of the South African Philo 
sophical Society in 1907, and on the reconstruction 
of that scKjety as the Royal Society of South Afnca 
he was elected its first president I ast year he was 
elected British vice president of the International 
Astronomical Union His death at the age of fifty 
three IS deeply felt by astronomers throughout the 
world j j 
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Siu Henry H Howorth, K C I E , F R S 
Bv the death of Sir Henry Hovle Howorth on 
July 15, at the age of eight) one scientific circles 
lose a characteristic figure lielon^ing to a generation 
which has ilmost passed awav while liis many friends 
mourn the loss of one for whose qualities all had an 
intense respect and admiration A man of strong 
individual chiractcr he had foil ks which he himself 
was not the list to regard with simt humour His 
most remarkable charutenstic however was his wide 
intellectual range and the vast ind sometimes sur 
pnsmg extent of his knowledge \ const int ittendant 
at tlie meetings of minv scientific societies there were 
few subjects on which he w is not prepared at a moment s 
notice to make a real contril ution to discussion 
Bom m Iisbon on Julv 1 1842 Howorth was 
educated at Ross ill School and called to the Bar hv 
the Inner Temple m 1867 He sjon however turned 
his attention to politics ind historical and archseo 
logical studies which lie amc his mam interests m 
lilc Of the lar^,! numl er of sc icntific and historical 
works on a variety of topi s which he published the 
first were two papers dealing with the races of \ irthem 
Russia ind the extinction of the mammoth resist tiv cl) 
which were presented to the British \ssoeiition in 
1868 and 1869 The) were followed by a number of 
papers pubhshed in rapid succession in the journals 
f scientific societies such as the R))al Anthropo 
1 „iral Institute the Rov il Histc ri al S iciety the 
Ro) il Asiatic Siciety ind the like Thev dealt 
among other subjects with the ethnologv ind historv 
of the peoples of Central Asia and Eastern and Central 
1 urope and with grolc gic al topics connected with the 
polar areas and may I e regarded os preliminary studies 
for the works with which his name will mainly lie 
associated in the future Of these one his Hist 01 y 
of the Mongols of which the first volume dealing 
with the Kalmucks and Eastern Mongols was pub 
lished in 1876 the second dealing with the Tartars 
m 1880 and the third on the Mongols of Persia in 
i888 biought him recognition in the form of the 
K ( I E in 1892 and election to the ftllowshij) of the 
Royal Sexaety in the following year He also pub 
lished a History of ( hengis Khan and his Ancestors 
in the Indian Antiquary He had begun 10 rewrite 
lus History of the Mongols but the revision was 
in oraplcte when he died 

hor the irdmin individu 1 these detailed studies 
cf Asiatic historv md cthnilog) mit,ht well hav 
sufficed but thev were nit idcjuitc to satisfy the 
needs of an intelli tual enir^v s i iiidcf iti„ iblc is that 
of Howorth He tor k up the lud) of glacial pr ihkms 
with equal ztal and be it said vitli lus usuil I vc of 
introversy The Mimi uth md the llo d ip 
piarcd m 1887, and Ihe Glacial Nightmare in 
1893, both being parts of a vigorous attack cn Lyell s 
glacial theory, liascd upon pilte mtological geobgical, 
md archeological eviclcnrc anl suggistin„ that the 
ikposition of drift and boulders was due to wave, 
rither than glacial action He f II iwcd this up with 
Icc or Water? which appeared in 1905 At the 
time of his death he was engaged on the revision of 
The Mammoth and the Flood 
Sir Henry was also keenly interested in the history 
of the Church, and w is the author of a valuable and 
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authontitive study of St Gregory the Great which 
was followed b\ Augustine the Missionary ’ He also 
wrote The Golden Days of the Early Enghsh Church,” 
published in 1916, and edited a ‘ History of the Vicars 
of Rochdale for the Chetham Society 

It IS surprising that, amid all this literary and scientific 
activity Sir Henry should hwe been able to devote 
so much time to pohtics and public affairs, on which 
he was a frequent and voluminous writer m the corre 
spondence columns of the Press He was clcc ed 
member of Parliimcnt for South Salford in t8«6 
1892, and 1891; In 1902 he did not scck re election 
Although he sat as a Unionist, he adopted in indc 
pendent attitude giving a free rein to jxiwers of 
criticism md controvers) which lost nothing bj his 
commind of langu igc 

In addition to the honours already mentioned Sir 
Henrj I low orth was an honorary I)f L of Durham Uni 
versitv , i trustee and honorary hbranon of C heth am ( ol 
lege and fnim 1899, a trustee of the British Museum He 
h id been pri sident of the Roj il Vrchaeologic al Institute 
and the Viking Societj and was a vice president ot the 
Ro)dl VsiitK ind of the Roj al Numismatic ScKK tics 

Ur I Otis I a I l 

Dr I ins Bui. died at his lumc at Wc^t Newtm 
Mass onJunei4 Hi was born m Chester, New II amp 
shire in 1864 and twentv jc irs iftenv ircls graduated 
at Dirtmoutli College IIc then speci iliscd in plijsics 
and applied cn,,inctnng receiving the Ph 1 ) degree 
from Johns Hopkins I niversitj in 1888 In the same 
vcir he wis elected profosscr ot phvsics at Purdue 
Universitj Lafajettc Ind IIc edited the Llectrical 
If arid from iS jo t a 1892 and w as then appointed ( hief 
I ngmeer of the power transmission department ot the 
General I leetne ( ompanv In this < ipacitv lit mst ailed 
at Redlands t ilifomia the first three phase trinsmis 
Sion plant win h was used for general service 1 r>m 
1891; to 1905 he lectured on {lOwer transmissi m to the 
M issachusctts Institute of Fee hnilogv while! rtwcntv 
seven vears he w as a consulting engineer in Bistm 

Dr Bell dll excellent pioiiierm., w irk on illumin atin^ 
in.,inctniv and on power transmission His lit trie 
Power Irinsmission published in iS j; w is forsevti al 
je irs the st indard textbook on the sulijtet 1 or manj 
ve irs also his \rt of Illumin iti in published in 11J02, 
was the stand aid wc rk on illlimin itin^ en inciiiii„ 
He contributed arti Ics on Htctncil Power Inns 
mission and in 1 lectn Mitars tithe loth and 
nth editions et the En vtlopxdia Britannic i and 
pulilishcd manv technical irtules ehicflj on alternating 
cuiicnts clectiic tra ti in illumination phvsi logi il 
optics and radio teliphonv He w as a niini.,tr of the 
Vmeriran Institute c f I Icctri al En.,incers fnm 1891 
to 1894 and w as a past president ol the \menean 
Iliumin iting Fngineerin„ Sacietv His work on photo 
metry for the International Flee trie al Commission was 
much apprcri ited bj cn.,meirs all over the world 

TiiL former Director General of the German Con 
tinent al Gas Co , Dr W v Oechclhaeuser, died on 
May 31, at Dessau (Anhalt) He was bom on Janu iry 5, 
1850 it Frankfort on Main He studied engincenng 
science at the Technical High School in Berlin made 
rather extensive journejs in foreign countries and 
entered in 1887 into the services of the German 
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Contmental Gas Co at Dessau, of which firm he was 
Director General during the years 1890-1912 His 
technical achievements, based upon sound scientific 
knowledge, have been acknowledged by the bestowal 
of the honorary degrees of Dr Ing and Dr Phil 
Dr von Oechclhaeuser contnbuted largely to the 
development of the gas mdustry , for example, he 
substituted for the old type of horizontal gas retorts, 
with their great amount of hand work, the vertical 
retorts, in which the coal ghdes down by its owm 
weight and at the same time is gasified On the 
other hand, he constructed the first engme on the 
Oerhelhacuser sjstcm, by which it became possible 
to use the gas from a blast fumaee directly for power 
production In addition to this,^Wras successful in 
raismg the social standmg of the engineer in Germanv, 
in his capacitv of president, during many jears, of 
the Soaety of Gas and Water Engineers and of the 
Sot lety of German Engineers 

Prof Hermann ScHou,professorof technical phjsics 
of the Umveixity of Leipzig died on June 27, aged 
fifty one Ills premature death will be much regretted 
He was bom on January 14 1872, in Fupen, Rhenish 
PmsMa and studied at the lechnical lli.,li School Aix- 
la Chapcllc and at the University of Giessen, where he 
beiamc assistant to Prof Otto Wiener with whom he 
moved to leipzig in the tear 1899 In 1910 he was 
made professor of Uthnit il phjsits, and he organised 
the practical courses of this study at the universitv 
His investigations were concerned mainly with the 
relation between li„ht and electricity for example, he 
w as of opinion th at clectnc action of the light plaj s an 
import ant p art in the first known photOp,r iphic process, 
the da.,uirreot) pc pre ccss Much import ant work was 
done b\ Siholl in his capacitj as an expert of the 
Reiihsgencht in patent rises In numerous decisions 
concerning the v iliditv of patents connected with 
clcctricitv and mechanics the senate of the supreme 
German court of justice followed Si lull s opinion In 
consc lueiui of his far rcachin„ siicntific knowled.,e 
and thorough unileist anding ol teihnical questions, 
Scholl exerted ,,icit mflucnic upon the development 
of industrv Industri al i ircles as well is his colleagues 
and pupils will be much afllictcd b\ the loss of this 
distinguished man 

Wc ic„rct to announce the following deaths 

Dr 1 Hcikmann on July i igc J seventy \n 
appreciative note on his life and work appciretl in our 
issue of Jiilv 21 p 109 When the occasion of his 
seventieth birtlul ay cclcbr itcd on July 4 was recorded 

Prof L Hiltncr president of the Bavarian 
Botanical Institute on June 0 

Prof I W D llolwiy of the University of 
Minnesota known for his work on the rust fungi 
on March 31 aged seventy 

Prof F Kratlt professor of chemistry at Heidelberg 
aged seventy oiii 

Dr Josef Isevinny piofessor of pharmacology and 
phorin acognosy at the University of Innsbruck aged 
seventy 

Prof j P I anglois of the Conserv atoire national 
des Arts et Metiers and editor since 1910 of the 
Itevue gfnirale di'. Sciences on June 17 

Dr J G Rutherford chairman of the International 
Commission on Control of Bovme luberculosis and 
Canadian deleg ateattbe International Institute of Agri- 
culture at Rome in 1908 on July 24 aged sixty five 
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Current Topics and Events. 


The problems of physics are manifold and tend to 
increase m number and m difficulty Fifty years ago 
there was a general feeling that we hid only to 
proceed steadily in the apphcation of familiar 
dynamical prmciples to explam all the phenomena of 
manimate nature Some men of science would have 
included m such an explanation the facts of mim ite 
nature as well How different is the position to day I 
Sir Oliver Lodge m the dluminatmg address which 
appears as a supplement to this issue expounds the 
difficulties and perplexities which now face the 
natural philosopher summmg them up m the two 
words ether and electrons The relativist 
may for his own special purposes ignore the ether 
but Sir Oliver claims that as we find ourselves im 
bedded in ether and matter it is necessary to take 
stock of our position and consider how much it is 
possible to ascertam as to ethenal properties The 
outstanding problems of our time that of radiation on 
one hand and of atomic structure on the other ha\ e 
been it least partially solved by the electro magnetii 
theory of ( letk Maxwell and the electron theory which 
owes so much to his successors at the Cavendish 
I aboratoi v But the still greater problem >of relating 
these theones a itisfactorily to one another anl ti 
the disquietmg results embodied m the nudem 
theones of quanta and rclitivity still awiits th< 
revealing power of the master mmd 1 he acceleration 
of in electron generates waves in photoelectricity 
we find that radiafaon can fling out an electron with 
a surpnsing amount of energy Iherc is thus a 
remarkable reciprocal relation between hght and 
electrons With characteristic bol Iness Sir Oliver 
Lodge tackles the relitions between radiation anl 
matte r and suggests — in the form of a question it is 
true — that the actual generation of an electron by 
means of hght is not in altogether impossible idea 
The suggestion is pcrhaiis not entirely new but it h is 
never been stated with such c harness and force an 1 
deserves the senous consideration of scientific thinl ers 
Ir IS a remarkable fact that despite the immense 
advances in our knowledge of 1 actcria as the causativ e 
factors of infective disease the viruses of the eminently 
contigious cxanthematic diseases have not been 
unmasked The causes of measles scarlet fever 
small pox clucken pox and typhus have not been 
found with certainty Naturally a great many 
researches have been earned out to discover these 
unknown causes and in the earlier days of bocteno 
logy many micro organisms were incnminated which 
are now known to be accidental contaminations or 
are accessory to the mam cause The history of 
investigation on scarlet fever illustrates this adtnir 
ably Cocci of diverse kinds bacilh and even 
protozoa have been allied to cause the disease 
The most recent report comes from Italy where it is 
alleged that di Cnstina of Palermo and Carolia of 
Rome have discovered the germ of scarlet fever in 
the form of an ovoid diplococcus Prom what we 
know of bactena m disease it is improbable that 
the exanthemata are due to microbes of this class 
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The contagiosity the eruption and the high degree 
of immumty point to a special class of diseases differ 
mg altogether from the bacterial infective processes 
Mektoen (1923) has recently published in interesting 
historical research detailing the various attempts 
which have been made to transfer scarlet fever 
intentionally to man and he considers it very doubtful 
whether this has ever taken place Ihis is remark 
ible when one considers the else with which the 
disease is tr insmitted under natural con litions 

liiE Rothamsted Experimental Station is one of 
the Institutions to which the T mpiro Cotton Growing 
Corporation has made a grant of looof for five years 
for the development of research work likely to be of 
importance in relation to problems connected with 
cotton growmg It is evidence of the enhghtened 
outlook of the Corporation to resr irch that the grant 
IS free from any restrictions likely to hamper the 
progress of the work The money will be employed 
in increasing the staff ani etiuipment of the Soil 
Physics Department m order th it more rapid progress 
may be made m the study of the fundamental 
physical properties of soil Special attention will be 
devoted to the water relationships m view of their 
importance in districts where cotton is grown The 
elucidation of these principles is necessary before 
trustworthy ailvice can be given to the growers 
ind conversely the practical pro! lems that the local 
experts art expected to solve often present points 
that can only be answtre I after mvestig itions m a 
research liboratory under controlled lonihtions 
The function of the boil Physics Department at 
Rothimsted will be to undertake these investigations 
IS part of Its stiidi of the fundamental properties 
of soil I he Department will ict as the heatquarters 
of those mtn on stu ly leave who wish to hscuss 
snl problems arising m the course of Ihiir work and 
they will be prov ided with facilitic f jr t spcnmental 
investigations 

I Ml Polish Ihysical Societv was fc un led in \pril 
1^20 with five bnneh stctions in Warsaw Cracow 
I w6w Wilno and 1 irnaA rcspeelivtlv Prof 
I adislos N It inson of the J igellonian Univ ersity of 
Cracow was the first president of the Society for 
the period 1920 .3 and in the general issemblv held 
in Warsaw m April last Prof St Pienkowski was 
elected president and IVof Natansoii vice j resident 
1 he first p irt of the bcxiiety s Transactions referring 
to the period ij2o 21 has been recently issued It 
IS an mterestmg volume containing a number of 
importimt eonlnbutions There is an obituary 
notice of Prof lad Godlewski lh:of Natanson s 
presidential address and a iiuiiibcr of papers on 
the diffusion and scattering of hght especially in 
witer by Prof Cz Biilobrzcski on discharge m 
electrodeless tubes b> Prof J Wierusz Kowalski 
on the spectra of iodine vapour by Mr Landau 
Ziemecki on the magnetic anomalies in Poland by 
Prof St Kalmowski on the electrometric study of 
radioactive fluctuations by Messrs W ertenstein and 
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Muszkat on the equUibnum ol a radiating gaseous 
sphere by Mr W Pogorzelski The original text la 
m Polish there is however, a French translaiion or 
rdsuind of every item The Society has about 120 
membem and its address w 69 Hoza Street Warsaw 
Poland By strenuous and careful work the Society 
should do much to promote the progress ol physical 
science m Poland 

On September 17 30 the Amcncan Association 
for the Advancement of Science will meet it Los 
Angeles with the P’acific and South western Divisw ns 
and a number of other soaeties are also gathering 
at the same place The path of totality of the total 
eclii»e of the sun on September 10 passes close by 
J os Angeles so many dislrnguishcd astronomers who 
have journeyed to the neighbourhood for observ 
mg the eclipse are expected at the meeting Ac 
cordmg to 'inenct Section D (Astronomy) is to hold 
jomt meetings with the American Astronomical 
Society and the Astronomical Society of the Patihc 
at the University of Southern California at the 
Mount Wilson Observatory and at the California 
Institute of I echnology A symposium on hclipscs 
and Relativity at which Ur W W Campbell 
president of the I mversity of California Dr C L 
St John of Mount Wilson Observatory and T)r 
S A Mitchell of tlie University of Virginia are to 
deliver addresses his bten arranged for the opening 
day of the meeting 

jEoius on whose letters in the WxmhUdon 
Borough News we commented m our issue of June 30 
p 889 has iddressed to us a further letter in which 
he renews his protest against the by pass road pi inned 
alongside Beverley Brook and bespeaks our sympathy 
for the human users of Wimbledon Common no less 
than for the other animals Unless the whole of the 
1 itrgoorge estate is bought for the public (a somewhat 
hopeless hypothesis) there will be roads of some kmd 
and we are not aware of any scheme better th in tliat 
which was reached by representatives of the vincd 
interests concerned It has we understand been 
proposed that i belt of trees shall be planted to screen 
the road a practicable measure which his our full 
support No excessive stream of motor cars is 
anticipated and indeed our own experience of 
Wimbledon Common is thit small boys and the 
scatterers of paper arc more destructive of its natural 
peace and be luty than is any of the high road traffic 

It is cunous how often scientific announcements 
made m British journals are overlooked by the 
general Pret* at home but appear later as messages 
hrorn our own Correspondent abroad AiT" 
example of this is a messagi from tin New \ork 
correspondent of the I tmes j ublishcd in the issue of 
July 30 upon the discovery by Prof J B Colhp of 
an insulin like plant hormone to which he gave the 
name Glucokinin The discovery was described 
by Prof ( ollip 111 Naturf of April a8 p 371 It 
seemed scarcely worth wlule therefore to cible from 
New York that it was announced here y esterd ly by 
lYof J j Wiltman of the University of Minnesota 
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through the American Chemical Society especMlly 
as Prof CoUip s own letter of three months ago 
provided much fuller information 

Mr Alec Ogilvie has been elected chairman of 
the Royal Aeronautical Society for the year 1923- 
1924 m succession to Prof L Bairstow 

The Secretary of State for the Colonies has 
appointed Lieut J R Stenhouse to be master of 
the research ship Discovery which as announced 
m Nati rl of April 21 p 540 is to proceed to the 
neighbourhood of South Georgia and the South 
Shetlands in order to obtam scientific evidence 
bearing on the whahng problems^^ 

With reference to a note m Nature (July 7 p 19) 
on the work in arctucology of the late Prince ^of 
Monaco Mr 1 hawcett writes that while the excava- 
tion of the caves and the collection of the relics are 
due to the Prmce the buililing in which they are 
stored was constructed tlirough the liberality of the 
late Sir Thomas Hanbury of I a Mortola 

The Department of Scientific and Industrial 
Research requires i research engmeer to take charge 
of the Building Research Board s Experimental 
I Station East Acton Candidates should ^ honours 
graduates m civil engineering or possess, equivalent 
quihfications and il possible have had experience 
m research in building materials and construction 
Applications with testimonials etc must be made 
m writing by at latest August 20 to the Secretary, 
Department of Scientific and Tndustnal Research, 
16 Old Queen Street S W i 

Appi iCATiONs are invited for the Yarrow scholar- 
ships in connexion with the Institution of Civil 
Engineers The schol irships vary in v alue from 30/ 
to loot per annum ind are optn to British subjects 
who desiring to become engineers lack sufficient 
means to enable them to pursue their practical or 
scientific training ihe regulations concemmg the 
I scholarships ire ol tamable from the Secretary of 
the Institution of Civil Engineers Great Gwge 
Street Westminster S W r Ihe latest date for 
the receipt of applications is September 30 

Thf following awards have been made by the 
Royal College of Physicians Ihe Baly gold medal, 
given every alternate year to the person who shall be 
deemed to have most distinguished himself m the 
science of physiology dunng the two years immediately 
preceding the award to Mr J Barcroft the Bisset- 
Hawkins medal bestowed tncnniallv on some duly 
quabfied practitioner who is a British subject and 
who has dunng the preceding ten years done such 
work in advancing sanitary science or in promoting 
pubhc health as in the opinion of the College deserves 
special recogmhon to Dr t M I egge IheHarveian 
Oration on St 1 uke s Day will be delivered by Prof 
F H Starling 

In connexion with the visit of members of the 
Society of Glass Technology to France dunng the 
first week of July two meetings with French glass 
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mnufactunn were on Monday July 2 In the 
morning the viMting party was received bv the 
Chambre Syndicate des Maltres Verrenes and was 
welcomed by its president M L HoudaiUe who 
deecnbed to the visitors how the French glass mmu 
factnreia are all united in one body — the Chdinbre 
Syndicale— which is divided mto six sections repre 
sen ting various branches of the industry Ihe work 
of these sections is organised m such a way as to 
prevent mmous competition between members ani 
at the same time encourages mdividual research and 
development In the afternoon a jomt meetmg was 
held with the Soo6td des Ingdmeurs Civils m the 
course of which the following papers were presented 

La Mdthode Scientifique dans 1 Industne l> 
Prof H I e ChateUer Les Verres Opaques et 
Colotds et les Glacures Cdramiques de Mdme Espdce 
by Dr A Granger La Dilatation des Verres et 
Cnstaux by M I^on Specifications for Glass 
Products by Prof W E S Turner Improve 
ments m the Design of Recuperative Glass Pot 
Pumaces by Mr T Teisen and The Physical 
Properties of Bone Oxide Glasses by Mr S Fnglisl 
and Prof WES lumer Dunng the week visits 
were paid to glass works at St Denis Rheims 
Chanteremc St Gobain Chauny and Cirey A visit 
was also paid to the sand quames at Nemours and 
to the forest and castle of Fontainebleau Altogether 
Mme thirty Bntish members of the Society and their 
mends took part m the visit Encouraged by the 
success of this and the visit in 1920 to Amenca it 
u^^jposed to arrange- other tours as opportunity 

A MPMORANDUu regardmg the probable amount of 
monsoon ramfall in 1923 was submitted in the e irl> 
part of June to the Govemn'ent of India by Mr 
J H 1 leld officiatmg Du-ector General of Observa 
tones For the puipose of a forecast of the monso in 
Indu IS divided mto five sections tnl the several 
conditions which are favourable for the vmous 
sections are given — the conditions ranging over a 
large part of the globe and at different seasons of 
the year It is noted that a marked feature of the 
weather m May was the comparative absence of 
temporaiy advances of the monsoon in the Arabian 
Sea where the monsoon proper was bohmd time 
Details are given of the mfluencmg conditions in 
different parts of the globe and from these it is 
concluded that there would be some delay m the 
establishment of normal monsoon conditions withm 
the Indian area but it was estimated that the leliy 
was not hkely to bo prolonged With regard to the 
total amount of monsoon ramfall it seemed that m 
the Peninsula there should be a small excess with 1 
correspondmg excess m Mysore and Malabar For 
northern India and Burma no forecast could be 
^ued Recent telegraphic communications from 
^mbay received m the middle and towards the end 
of July state that the agricultural outlook is now 
wtasf actory over almost the whole of the Bombay 
Presidency where enough or more than enough ram 
liaa fallen nearly everywhere Accordmg to usual 
custom a further monsoon forecast will be issued 
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m August past experience shows that the earlier 
forecast issued m Tune is usually on the whole the 
more successful 

A MURAL tablet to the memory of the great 
naturalists and lifelong fnends — Frederick Du Cane 
Godman and Osbert balvm— was unveiled at the 
Natural History Museum on July 28 by Ixird Roth 
schild and was accepted by the Archbishop of 
Canterbury on behalf of the Irustees of the Bntish 
Museum Upon the death in IQ19 of Godman who 
was for many years a Trustee and a generous bene 
factor to the Museum a Committee was set up with 
the object of placmg in the building a memorial to 
him and to Salvin who had died m 1898 and it was 
decided to use the balance of the money collected as 
the nucleus of an exploration fund for the benefit of 
the Museum to this fund Dame Ahce and the 
Misses Godman later .idded the sum of >;ooo/ The 
memorial was designed by bir Ihomas Brock and 
after his death the task was completed by Mr Arnold 
Wnght Godman and balvm both of whom were 
fellows of the Royal Society will be remembered for 
the remarkable work entitled Biologia Centrali 
Amencana which was planned by them and finally 
completed by Godmm after balvm s deith It 
consists of sixty three volumes the first forms the 
introduction fiftv one deal witli zoology five with 
botany and six with archaeology For the work the 
•ud of many speci ilists was c^cd in but ( odman 
and balvm themselves undertook the chapters on 
birds and liurnal lepidsptera The whole of their 
marvellous neo tropical collection was presented to 
the Natural History Museum many of the spe imens 
they had themselves collected duni g their travels 
m Central Amenca and Mexico In ad liti n 
Godman s gifts to the Museum were many and 
valuable The tablet hangs on the wall at the head 
of the mam stairs m the Central Hall 01 the cast side 
of the statue of Darwm 

Thk Report for the year 1922 of the National 
Physical I aboratory extends to 227 pages and is 
provided with an mdex of 2 j pages Sufiicicnt 
information is given to allow the reader to understand 
the methods m use at the I aboratory and to follow 
the advances made The diagnnis and illustrations 
add materially to the value of the repirt from this 
point of view Thi number r f tests made dunng the 
year is still on the down gr uie as one would c\j ect 
from the statistics of trade The vanois research 
boards and government leparlments contmue to 
depend on the Laboratory for the con luct of the 
mvestigations they mitiite but the Executive Com 
mitteo has found it adiisablc to appoint a research 
committee consisting of Sira J J Thomson W H 
Bragg and F Rutherford to assist m the organisation 
of research at the Laboratory This committee has 
made valuable suggestidns as to the future work and 
needs of the laboratory Ihcre have been few 
changes m the senior staff dnnng the year and those 
that have taken place are due to other government 
departments claimmg men with special knowledge 
An extension of the metallurgy buildmg which had 
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included the author eat-iblishes the important strati 
graphical fact that there is no single defimte per 
sistcnt and easily reco{,ni8able sandstone correspond 
mg to the lonncriv so called Dakota Sandstone but 
that a group of sedimcntb to which the name Dakota 
IB given represents successive accumulations of sedi 
meats near the strand line of an advancing Cretaceous 
Bea presumably Upper Cretaceous but not neces 
sanly so Hence the group differs in age from place 
to place accordmg to the timi taken by the advance 
of this strand line across mtervening distances 

WlAlHlR A1 I AI MOUTH IN ig 22 — talnioUtll 
Observ itory has recently issued meteorological notes 
and tables for the yenx 1921 prepared by Mr J B 
Phillips superintendent of the Obseivatory The 
me-m barometric pressure for the year was 29 in 
which 13 o 02 in lielow the normal The mercury 
reached a maximum height of 30 79 m during 
November which is also the highest November 
rcadmg < n reconl since the commencement of 
obscivations m 1871 The high pressure S3rstem 
associated witli this reading prcvailetl from November 
10 until December 15 In July the barometer fell to 
a8 98 in which is the only reconl with the barometer 
below 29 in m July Temperature reached its 
highest reading 75° F on May 31 and the mimmum 
28® h on March 23 Ihe summer was cool the 
day temperature registering 70 I or ibove on 6 
days only 4 in May and one m June and September 
respectively Bright sunshmo for the year rcgistend 
1663 hours which IS 90 hours less than the normal the 
brightest month was May with -60 hours of sunshme 
and the leist sunny was December with 48 lours 
Ram fell on 21 1 days yielding a total of 4s 75 in 
which IS o 1 4 in more than the normal December 
which IS lurmilly the wettest nnnth of the >t ir 
had the highest monthly r unfall amountmg to 

8 02 in of w hich 7 64 m fell m the last 16 days 
During the 5 tar the equabihty of the climate of 
lalmouth withstood two severe tests In an 
exceptionally oil pt nod at the beginnmg of Apnl 
of 108 stations m the Bntish Isles it was one of 

9 at which the temper iture did n it fall below 34° h 
and during a hut spell Irom May 21 to 24 when 
temperatures above 80® P were geneial on the coast 
the maximum did not nso above 68 1 

CoMMi Rci VL Production of Oxyoln — The 
Chemical I rode JourHal for June 15 contains an 
account of a long j aper by Mr 1 C impbcll 1 ml lyson 
on Industrial Oxygen which was nod before the 
Institution of Chemical Engineers The aim of the 
work wis to hnd a means of producing oxjgen 
mdustnally at a price of is per 1000 eu ft I his 
was not reUised but a large number of possible 
methods were tried some of which were found to be 
quite practicable C homical methods arc impossible 
as they ''re invanably too expensive the most 
promismg method is based on the differential solubihty 
of oxygen and nitrogen under pressure in difierent 
liquids Mr Emlayson remarked that the discovery 
of a more suitable solvent might put the matter m 
a very different light It will be recalled that this 
method was used with water os a solvent by Mallet 
half a centurv ago 

Recording Water - lfvi ls Flectricat ly — A 
new form of electric transmission for long distance 
indication of variations m water level and similar 
purposes has been devised and put on the market 
under the designation of the Telechron Iransmitter 
The drawback in regard to systems of electric trans 
mission m such cases is that dependence has to be 


placed on the unfailing action of the receiver to reconl 
the senes of impulses sent out from the transmitter 
With the ordinary electro magnetic apparatus, 
owmg to difficulty in exating the magnetic fidd 
with sufficient promptitude there is a poesibihty of 
failure to transmit signals which succeed one another 
rapdly In other words the receiver and trans- 
mitter are liable to get out ot step In the Tele 
chron instrument signals are transmitted at a 
constant rate independent of the speed of movement 
of the float or other actuatmg agent the impulses 
are accumulated by the transmitter and are de 
snatched in sequence at a rate within the capaaty 
of the receiver to record them It is thus possible 
for a float to make a rapid nsc without the omission 
m the recorder of any one of Ibe i mpulses m the 
senes generated Falls m level smt^ally accounted 
for and when alternaticms take place rapidly the 
instrument records the net difference m either sense 
It IS possible to store up any number of impulses m 
the transmitter though for practical purposes it is 
only necessary to Movide for a hundred revolutions 
of the counter Should the circuit by any chance 
be broken or the battery fail the transmitter auto 
matically sets itself and the receiver in step on the 
restoration of the current There are other possible 
apphcations of the 1 elechron besides the long uistance 
record of water levels it is i trustworthy telegraph 
to indicate the position of a ships helm or of a 
lock gate or other moving object It can also be 
adapted to the purpose of recording the prfissure 
in gas mains The apparatus is mtroduced by the 
Telechron hlcctnc Iransmitter Company of «a 
Victoria Street S W 

LuMiNrscLNCE — Lummcsccnce as defined by 
Wiedemann mcludes all cases of radiation except 
those due to temperature alone In this sense the 
term is used in the valuable report pubhshed as a 
Bulletin of the National Research Council of the 
United States entitled Selected Topics in the hield 
of Luminescence Ihe report which is the work of 
Prof F Merritt L L Nichols and ( D Child covers 
a wide range but most of the topics chosen for dis 
cnsBion are connected with fluorescence and phosphor 
escence Prof Merritt who is responsible for the 
greater port of the volume contributes an important 
chapter on theoncs of luminescence dealing with the 
work of Lenard Kowalski Kennard Baly and Pemn 
A perusal of this chapter confirms the opinion that 
the most important problem at the present tune m 
the held of luminescence is that of developing some 
satisfactory and comprehensive theory which may 
serve as an aid in correlating the observed phenomena 
and as a guide in planmng new investigations Such 
a theory must link together the varied subjects dealt 
with in later chapters — luminescence at high tem- 
peratures lummescencc and photo activity and in 
particular fluorescence and chemical change Special 
attention mav be directed to the work of Singshraim, 
who after a somewhat extended discussion of photo- 
chemical theones of fluorescence is inclmed to decide 
against such theoncs putting forward certam sag 
gestions in explanation of the chemical changes that 
BO often occur in connexion with fluorescence In 
the bibliography of lummescencc formmg the last 
chapter of the report Dr J A Becker has made a 
senous attempt to mclude references to all books and 
articles on Inmmescence that have appeared between 
the years 1906 and 1922 References to papers on 
spectroscopic work have been mclnded when as m 
the case of flame spectra they appear to have a 
direct beanng on the theory of Innunescent radia- 
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The Electron in Relation to Chemistry 


•■pHE Faraday Soaetys conference on The 
1 Electronic Theory of Valency held at Cam 
bridge on July 13 and 14 may be regarded as marking 
a new stage in the weldmg together of physics uid 
chemistry which has been so notable a future of 
the recent history of these two sciences The con 
ference was attended by about 120 delegates from 
different universities about half of whom were drawn 
from outside Cambndge Some forty visitors were 
entertained in Tnnity Hall through the kindne&s 
of the master and fellows to whom a deep debt of 
gratitude is due for contnbutmg in this way to the 
pleasant social features of the conference Ihc 
foreign guests included Prof ONI ewis Prof 
W A Noyes Prof Lyman and Prof Victor Henri 
of Zurich the physicists mcluded Sir J J Thomson 
Sir Ernest Rutherford Sir William Bmgg Prof 
Barton Prof W L Bragg Ihrof Porter Prof 
Kankme Dr F W Aston and Mr R H howler 
the chemists in addition to Sir Robert Robertson 
the president of the haraday Society mcluded Sir 
W illhtm Pope Prof Heilbron, Prof Lapworth Prof 
I owry Prof Robinson I-*rof Snuthells Fruf Thorpe 
Mr C R Bury Dr 1 lurscheim Dr W E Garner 
Dr Henstock Dr Kenner Mr W H Mills Kir 
L K Ridcal ind Dr N V Sidgwick 

The conference was held in the new Department 
of Physical Chemistry which is housed very ip 
propnately m a block of buildings lying between 
the Chemical T iboratory in Downing Street and tht 
Cavendish 1 aboratory m 1 rce School Lane These 
buildings which were formerly in the occupation of 
the Department of Engineering now provide ideal 
quarters for work m physu^ chemistry They 
have been completely refined and are admirably 
suited to their new use they are also so com 
modious that there is a reserve of floor space wluch 
has been loaned to workers from other departments 
pendmg the time when it may be ruiuircd for further 
extensions of physico chemical work lea was serve 1 
before the conference opened m the large laboratorj 
of the Hopkinson wmg which was erectel in 19 >1 
as a memorial to the late Prof Bertram Hopkmson 
and his son while the discussions were held in the 
lecture theatre adjoining 

The hnday afternoon session dealing mainly with 
the application of the electromc theory to the problems 
of morganic chemistry was presided over by Sir 
J J Ihomson who m his opening address refenrel 
to the fact that while the force which retains the 
electrons in an atom is proportional to the positive 
charge on the nucleus the disruptive force which 
tends to make them scatter is proportional to the 
third power of their number so that a limit is set 
to theTiumber of electrons which can be crowded 
into one atom The law of force is such that when 
the number of electrons is small the octet is a 
particularly stable groupmg but with a different 
law of force a sextet might be more stable than an 
octet The problem of molecular structure can be 
attacked most readily by the study of cases of 
substitution thus the electric moment mtioduced 
on replacmg hydrogen by chlorme can be calculated 
and measurements of the specific mductive capacity 
of molecules of different types have shown that this 
moment is constant m magnitude 

Prof G N Lewis, m presentmg his paper on 
* Valence and the Elrctrons directed attention to 
the reconciliation which has recently takeu place 
between the views of physicists and chemists in 
reference to the structure of the atom Since 
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physicists have now adopted a model in three 
dimensiona it is possible to regard the orbit of the 
electron as having a fixed orientation although the 
electron itself is m rapid motion The chemists 
theory of static electrons has therefore been merged 

? uite naturally into a scheme of stitic orbits Prof 
ewis directed attention to the fact that m Bohr s 
atomic structures eich of the rare gases from neon 
to niton and all the stable element iry ions possess 
eight elections m the outer shell thus affording full 
justification for what came to be known as the 
octet theory The fundamental phenomenon of 
chemistrv is however the formation of bain of 
electrons and of some hundred thousind known 
substances only about half a doren contain uneven 
numbers of electrons This pairing may perhaps be 
due to magnetic forces since unpiired electrons 
always give rise to a magnetic moment When four 
of these electron pairs ire grouped at the corners of 
a regular tetrahedron the still more stable configura 
tion of the octet is obtained 

ftof Lewis attaches ^reat importance to the view 
that the sharing of a pair of electrons constitutes a 
chemical bond ^tween two atoms When this bond 
is broken the electron p iir usuallv remains itt lehed 
to one atom which actjuircs a negative chirge while 
the associated atom (which loses its share of the 
electron pair) ictiuircs a positive charge on disruption 
Ihis contrast is clescnbecl m Langmuir s nomenclatiixe 
as the conversion of i covalence into an electro 
valence and most Lnglish n idcrs have iceepted 
this nomenclature as in. essential fe iture of the 
Lewis 1 angmuir hypothesis ITof I ewis how- 
ever regards the loiii^ bon I as being no longer a 
Ixind at all ind even objects to the use of the term 
valence to express the electric d state of the 
atom although for nearly seventy years bismuth and 
alununium have been described like phosphorus and 
nitrogen as terv ilenl elements 

The two following papers by Mr R H Fowler on 
Bohr 6 Atom m Reference to the Prollem of 
Covalency and bv Dr N V Sidgwick on Ihe 
Nature of the Non polar Link were of interest as 
exhibiting two parallel hues of thought in the applica 
tion of liohrs theory of the structure of atoms to 
the unsol /ed problem of the electronic structure of 
molecules The close agreement 1 etweeii the con 
elusions reached on tins subject it Oxford and at 
Cambridge is noteworthy As might perhaps have 
been anticipated the Cambridge physicist was much 
more apologetic than the Ovford chemist smee he 
evidonuy realised more fully the risks that must 
be taken when forsaking tfie mathematic il concepts 
venfaed by observations of spectra on which the 
structure of the atom is based for purely qualitative 
conceptions of molecular structure which are at 
present beyond the range of mathematical analyses 
and of expenmental venhcation The chemist on 
the other hand boldly translatmg the share 1 electrons 
of Lewis into shared orbits (compare Dr N P 
Campbell s letter in Naturi. of April aS p 56c>) was 
ready at once to gather a harvest of new conceptions 
from this speculative extfiiision of Bohr s theory A 
study of the printed papers shows however no 
important discrepancies between the views of the 
two authors as to the results of extending the theory 
of orbits fnJm atomic to molecular structure 

In tile discussion following upon the reading of 
those papers Sir J J Thomson pomted out that two 
electrons are not necessary to make a bond amce 
H,-t- n one of the most persistent aggregates met 
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with in positive rays although there is only one 
electron left to hold the two protons in combination 
To this Mr Fowler replied that nlthough this may 
he stable for an mdetimte pcrioi in a vacuum 
aggregates of this type appear to be quite incapable 
of resisting chemical comnmation — perhaps because 
an odd electron passing from one nucleus to the 
other would impart an electrical charge alternately 
to one itoin anti the other giving nse to an unstable 
condition which would he p irticularly read} to 
indergo chemical change 

Prof W A Noyes after reviewmg briefly the 
history of the levelopmcnt of the theory of loms iticn 
laid stress on the fact that the distinction between 
polar and non polar union is one of degree and not 
of kinl the fun lament il factor in both types of 
union being the pairing of electrons 11c also lircctcd 
attention to the fact that the elements such is 
hthium solium potassium rubidium and cesium 
which ire nionoitomic in the giseous condition ate 
exactlv those which have a single valency electron 
in the outir slicll 

Sir William Brigg made an important statement 
m reference to the lengths jf the carbon chains in the 
fatty ici Is in I esters h u li iddition il carlv n if im 
in the dcolirl i i heal incmses the length f the 
carbon chiin by i -a \ U but for the aci 1 1 1 heal 
the average inert mint is only o ^1 fins 
remarkable result can be explainc 1 while mimtaming 
a hxed distance ot i -j ^ L between the carl on 
atoms by issuniing in the ilcohol siie of the m le 
cule i simple zigzagging of the chun of it ms 
with a lixe I tctralKxlral ingle of lo} .8 the I ranch 
ing of the limn Icing to tin left and right alter 
natclv Thi increment n the acid side of the cliiiii 
can be explained by assuming the form ition i f a 
zigzag chain of another type the deflexions being 
in the or Ur T f KRI T etc instead of I RLKLR 
These two forms of zig/ag appeal to be initi it«* I by 
the two types of oxygen linking in the CO O 
group in 1 till n to be rigi lly m iiiit imeil m tin two 
chains Iho structure suggested on the acid side of 
the molecule may explnn the alternation ot physical 
propertus observe 1 in the well known odd m 1 even 
senes of acids since the increment of length is 
alternately pirillil to the chain and inclined at an 
angle of lo ) 28 to it 

At the close of the session 1 nif Victor Hcnn ina Ic 
a bnef conimumc ition 111 antiiipition of the im 
portint paper which he delivered on the following 
dav The discussion took place under tripicol 
conditions which were so extreme thit the session 
was adjourned Ixfore the discussi m hil bctorac 
compleltly informal Vn informal discussion w is 
however earned on in the cooler itmosphere of the 
evening in the fellows garden of Trinity Hill to 
which some sixty delegates adjourned aftcu' lining 
together in the Ilall of the College The bringing 
mto direct personal contact of workers who had 
previously known one another only bv correspondence 
or by readmg one mothers published commumci 
tions was a most valuable feature of the conference 
and full advantage was taken of the opportunities 
thus presented 

The discussion on Saturday morning of the ipplica 
tions of the electromc theory of valency to orginic 
chemistry was presided over by Sir Robert Robertson 
In openmg the discussion Prof 1 owry urged that 
the electron has come to stay and that sooner or 
later organic chemists must take into consideration 
the electromc structure of atoms and molecules 
These may prove to be a mere translation into a new 
language of the structural formulae of Keknle and 
van t Hoff givmg nso to a new nomenclature but 
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to no new conceptions This is however unlikely 
m view of the enormous advances that have followed 
from the discovery of Dalton s atom and of each 
fresh detail of its structure The electromc theory 
of valence has already made a contribution of real 
value by discriminating between two types of valency, 
since a single bond can now be classified as depend 
mg either upon electron sharing or upon electron 
tr insference IVof I owry s own contribution had 
consisted in the suggestion that a double bond may 
assume a form m which one hnkage of each type is 
present This has led to a number of novel con 
elusions whieh have been set out in a paper published 
m the April number of the Journal of the Chemical 
Society and in a paper on Intramolecular Ionisation 
in Organic Compounds contnbi Ufid to the present 
discussion 

In summarising a second paper on The Frans 
mission of Chemical Attimtv by Smgle Bonds Prof 
Lowry raiseil the ijueslion as to how many types of 
valency the chemist would wish the physicist to 
provide ind how m my different mechanisms must 
be mvente 1 to account f ir tin tr insmission of chemical 
aflmities tlirough chains of atoms Ihof 1 owiy be 
lieves th it only two types of valency art necessary 
and tint principal and subsidiary valencies partial 
valencies conjugated double Ixin Is cirbonium uonds 
mobile hy Irogcn atoms ccntrii bon Is and para 
luikagcs in irtnivtic cotniximds art all mimfcsta 
tions of those electrostatic forces which I angmuir 
destnbes as clectrovalcncc In the same wav the 
unidirection il geninl elteet andthc iltemiting 
effects observed m eonjiigitel chains ippeir to 
account fer nearly all the phenomena observed in 
the tr insmission of chemic il afiimly 1 apworth and 
1 luischcim have sugg sti 1 cists in wl ich iltemating 
effects appear to be produced m chans of smgle 
atoms 1 ut other explanations (such as the stcric 
effects described bv Sir William Bragg) appear to 
be capable of accounting for most of these olwervi 
tions aid further tvi Icnce ls neede 1 licfore a third 
mechanism of transmission nitil be admitted The 
evidence now brought forward bv 1 apworth anil 
Robinson miy perfiips prosidc the unexplained 
residue of observation which would make such a 
mechanism necessary Prof T owry s paj^r also 
coat line I i vmdic ition of Vorhnder s view that 
when its direct neutralising letion is chminated, 
the immo group possesses well Icfine 1 icylous pro 
perlies it is therefore no anomaly for an ammo 
acul to be stronger than the fatty acid from which 
it IS derived 

Prof I ipworth in commumc iting a paper on 

Some Recent Contnbiitions to the Theory of 
Induced Alternate Polarities in a Cham of Atoms 
descnlxsl six different theories which hive been put 
forward in order lo account for these phenomena 
In criticism of the previous speaker ho stated that 
he himself twenty years previously emphasised the 
tendency of organic compounds to assume a homo 
geneous m ^nce of a heterogeneous distribution 
of valency This is precisely the same phenomenon 
that Prof I owrry discussecl under the headmg of 

Crossed Pol inties As evidence of alternate 

lanties in chains of itoms held together by single 

nds he quoted the biochemical oxidation of butyric 
acid to ^ hydroxybutyric acid ^nd then to aceto 
acetic acid T his czise has also been quoted m 
derondently by Robinson 

Prof Robinson contributed a paper on Octet 
Stabihty m Relation to Orientation and Reactivity 
in Carbon Compounds He directed attention aa 
Prof I apworth had done to the fact that optical 
activity IS often preserved m chemical clumges 
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although if the mtcnncdiate stages are those vihuh 
are conventionally postulated tnc optical activiti 
must necessarily disappear wnce the intcrmedi iti 
product Mould be symmetrical Ihe prest rvation 
of asymmetry can however be explamed by inems 
of partial valencies through which the asymmetry of 
one atom is mamt lined until it hsa lieen stabilised 
agam either in the same atom or in a diWerent one 

The bearing of the thcorv of polarity on the re 
activity of organic compounds was discussed by Mr 
h K Itidcal and as illustrating this aspect of Uic 
problem Mr K & W hiornsh dt scribed sonic 
experiments which he has just earned out according 
to which the union of c thylcm and bromme is almost 
stopped by enclosing the mixed gases in i vessel 
liOM with paraffin w ix whereas m contact with the 
polar surface of a glass stssel (ombinstion tikes 
place rapidly 

In the general discussion to which about i do/cn 
different speakers contnbuted Prof J 1 Thorpe 
urged that the theory of polinty explims every 
tiung but predicts nothing in marked contrast to 
van t Holt s stereochemistry winch made organic 
chemistry into the most exact of all the sciences 
This contention was strenuously denied by Mr 
Ifurkhardt from the Manchester laboratory and by 
Profs Noyes J apworth Hcilbron ind Robinson 
wlio proceed to put on record two dthmtt pro 
dictions in order to get over the difficulty that under 
normal conditions the prediction and the vcnlication 
arc published together so that the rcarltr cannot be 
quite certain which re illy c ime first I )r J turscheim 
also replied in a very vigorous manner to the criti 
cisiiis by I’rof 1 owry of his views in reference to the 
mfluence of substitution on the strength of carboxylic 
luds and urged that in scvtril tx implcs the forma 
lion of intern U salts which h id been suggested as in 


alternative cvplan ition by Prof I owry cannot m 
fact takt pi ice Prof I ewis directcil attention to 
Iho fact th it the breaking of i double bond does not 
necessarily get nd of ci\ ind traH<t isomcnsiii even 
if free rotation esn take pheo ind in support of 
this view Mr flury ijuoted the fai t th it quadrivalent 
sulphur compounds rctiin their optical ictivity even 
when one of the four groups is ionised 

III the final session of tht confi rente Prof \ictor 
Ilenri iiresciitcd a piper on Mohtiilar Polarity 
deduced from the Studv of Absorption Spectra 
T lus proved to be a most remark iblc contribution 
in which the ipplication of consider itions based on 
the quantum theory led to the conthision that 
quanlufied motion may octur ui electrons itonis or 
molecules giving rise to broad ilisorption bands 
n irrow absorption bands and a lini structure of 
these bands respectively By making use of a 
source of continuous ultr i violet light ITof Henn 
has been able to study the hue strut turc of the 
alisorption binds of a large niiinlicr of loinpounds 
ind in some instances to measure is many is two 
thousand bands in the fine structure A large 
number of photographs were shown to illustrate the 
various types of ibsorption spectra Prof Henna 
paper produced a very profound impression by the 
masterly chiracter l»th of the thiorv and of the 
experiments whith he described It iniy well mark 
a new era in the history of absi rption spectr i In 
ipologising to Prof Hcnrt for the fiet thit the I ite 
hour did not allow of an opjiortumty for discussion 
the president added th it the question of holding a 
general discussion on absorption spectra is already 
under consideration by tlie council of the I iriday 
Society ind lint suih a distussioii would allow of a 
fuller consideration of the view which Prof Hcnn 
had put forward 


International Conference of Phytopathology and Economic Entomology 


'I'lIE first fnUmation il Confticncc of Phytopitho 
•* logy ind Fconotnic Lntoniology wis held in 
Holland on June 24 July 2 by the kind invitition of 
the Netherlands Oovemment in co operation with tin 
authontifs of the various lalxiratones and institutes 
conducting work on agncultur il phytopalliulogy m 1 1 
entomologv flic Conference was notcweirthy is 
being the lirst occasion on winch phytopathologists 
and entomologists from all countries liave been 
invited to meet together to discuss matters of inutu if 
interest Prof H M Ouanjer of Wageningen pre 
sided o er the ( einfcrtnce while Dr I C> llowarl 
Chief of the Lnited States Bureiu of I ntomologv 
acted IS president of honour L pw ircls of 1 5 me inbers 
attondeef — in addition to the Dutch pirticipants — 
representmg some 26 countries A report of the 
Ceinfertneo giving an account of the eltiiioiistrations 
papers read etc will be issvieil by the Committee 
of Management (obtainable from the Secretary Mr | 
1 A C bclioevers of the Netherlands Phyto 
pathological Service W igeningen) but in the 
raeantmie the following brief account may be of 
interest 

Members assembled at Wageningen on June 24 
when an address of welcome was dehvered by Prof 
Kielstra Rector Magnificus of the University On 
the following morning the Conference was forroaltv 
opened by H E the Minister for Home Affairs and 
Agriculture and during the day members attended 
the inauguration by Jonkhcer van Cittors of the 
new Laboratory for Potato Research m which Prof 
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Ouanjer 9 Depirtnunt is now housed In the 
liboritory ind leljoiniiig cvjxnm nl station tx 
jienments of gre it interest not ihly m connexion 
with the virus ihstises of the j ititi wire in 
specteei After spending two il lys ui eonferonce the 
members divided into two jiirtics one visiting 
C>roningen and the other Boskoup AMsincer and 
Haarlem The hnt parts inspecteil the prictical 
ipplication of iTof Ouanjers experiments ui the 
setcction fields and fanii of Dr O fJotjes who 
lemonstrated lus methods of obtaining seed 
jotitocs on a lirgc sc lie entirely free from virus 
hscases anil the second visited nurseries producing 
ornamental plants shrubs ind bulbs at T isse (near 
Ifiarlem) they visited Dr van Slogttriii s new 
liboratorv for the study of 1 u}b liseases intl were 
treated to an excellent address ind to demonstrations 
T he two partiescombmcd teirccs ig iin at the labor itory 
of Prof Westirdijk Dirictor of the W ( Scliolten 
1 hvtopathologieal I alioratorv at Biarn where the 
final papers were read md the discussions concluded 
Subsequently H r the Minister for Home \lfairs and 
Vgnculture held a farewell ni option at the H igue 
ind members were entertained to dinner at Scheven 
ingen Many members rcmainel until the follow mg 
week to take part in an expt ditiuii to the glass house 
district of the Westland 

Withm a short space it is imjiobsible to do justice 
to the papers read Two subjects were, however, 
specially prominent— namely (i) the research bolli 
botanical and entomological which centres round the 
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plant diseases of the virus type and (2) the 
ofliciency or otherwise of controlling the spread of 
insect and fungus pests from one country to another 
by me ms of a phytopathological service 
Discussions on the latter concerned chiefly plant 
import regulations and qu iranlines the point of view 
of the exporting country being ably ex^unded by 
Mr V in I’oeteren who is ilirector of the Netherl vnds 
Phy topathologie il Service The controversi d and 
difheult nature of this subject is well known and it is 
sstisf ictory to record that tho following resolution 

iSe represent itives of dl nitions assembled at 
the Internatioml Phytopalhological Conferinct at 
Wagoi ingen Juni 2530 ly^-j desirt to pKcc them 
mIvis on record ss in full sgreement with the esstn 
tials of intern ttiun il trulc and commerce in hving 
plants and pi ml products n uriel> reasonable free 
doni from all insect pests an 1 plant diseases c f dl 
kind of in item ds imported into or exported from my 
country 


It should also be mentioned that so greatly im- 
pressed were members with the results of the Con 
mrence m bringing about international sympathy and 
CO operation as to the control of diseases and peats, 
that it was considered imperitive that simdar con- 
ferences under the same title should be held m 
future and a sm dl committee under the chair- 
manship of T^of Quamer with Mr bchoevers as 
secretary was appointed to undertake provisionally 
the duties of arrangmg for the next conference 
and of deahng with the various resolutions which 
had been passM 

Ihis brief summary would lx. incomplete if some 
referent e were not m uk to the hospitality md kmd 
ness expeneneetl Special mention must also be 
in ide of the idmirable manner in Prof Quanjer 

earned out his duties as president and the debt 
members owe him for rendenng the discussions clear 
to all by rapid transl itioii As secret try Mr 
Schoevers w is untiring workmg liter illy night and 
d ly for the gootl of the Conftrentt 


Sir William Thiselton-Dyer 

iKiBLii I ROM British Botanists 


Jul> rS Slr^^ dliain Ihisclton D\cr attuned his 
cightu (h birthd ly m 1 wis the lecipicnt of the 
subjoinetl litter from bot mists throughout the 
country Sir William s work as assistant ihrector 
of the Koval ISotanic (lardtns Kew un ler Sir 
Joseph Hooker and then as diicctor for a mcmi rible 
piriod of tweutv vi irs is so Mill known that it is 
not nect ss try to refer to the in my iinjxirlant things 
he did dunng his term of oftic< The presi nt condi 
tion of the Cnrlens md tlie prestige of Kew all 
ovir the worl 1 are sutticient testimonj ti his d ility 
and prcsiicncc \Nc beg to extend to Sir Wdhim 
in his retirement our congratulations and t>ist wishes 
tliat he may long lonlmue to enjoy his hedth and 
c irrv on his bot mit il ictivities 

Dl\k Sir ^\II i i\m 

lilt occasion of your eightieth birthiliy 
affords 11s the opportunity of which wc gladly ivul 
ourselves not only of offering you our congratulations 
upon having att imed so vencr ible in age but ilso 
of assuring you of our continued regard and esteem 
In doing so we who sign this letter do but acknowledge 
our indibtcdncss to you for the inspiration and 
guidance which we both as teachers and researchers 
have denved dircctlv or mdireetly from your own 
eirly work as i professor of botany We regird 
that work and more especially the courses of practical 
instruction conducted by vou at South Kinsington 
in the years i87'5 ind 1876 as having inaugurated 
the renaissance of the study of the structure ami 
functions of plants which hid been so bnllimtly 
cimed on by British botanists in earlier times It 
must we feci sure afford you great and justih ible 
satisfaction to contemplate the marvellous lUvelop 
ment of such studies in this country duimg the years 
that have passed since you quickened them into new 
life 

Ihe professorial career on which you had embarked 
so bnliiantlv was unfortunately as it may have 
seemed it the time brought to a close by your 
appointment to the issistant dirictorship of Kew in 
1875 and your subsequent appomtment as director 
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ten yens later Ihe work tint you were enxblcd 
to carry out at Kew h is lx en of such nation il import 
ance tint liowivei much we m ly regret the loss 
of the stimiil iting influence you would undoubtedly 
have exerted as i proftssor we all realise the great 
ml listing services you have rendered to botmv 
not only from the purely scicntilio point of mi w but 
also in relition to the ikvelopment and encourage 
ment of Ixitanical enterpnse tliroughout the British 
Lnipirc 

Another not ible result of the interest you inspired 
was the successful launching of the innah f Hi lam 
which h IS come to lx* ont of the Icadini, Ixitaaical 
penoilicils of the world We do not forget that it 
was your enthusnsm tint turned the scale when the 
qiiestion of to bi or not to be hung in the balance 
The Annah is a lasting monument to your courage 
and prescience 

It would med a lengthy document were we to 
attempt to set out in dctul the vilue of your many 
efforts for the pruinoUon of 0111 science but in con 
elusion wc feel wc must reter to the noble work you 
did in saving the oil thelsia Phvsic Girden from 
destruction Thinks to vou T otidon has now i 
botanic garden where students and teachers can 
study the striiiture anil functions of pi mts and 
pursue those studies which you did so much to 
promote 

With our very kintl regards and good washes 
Believe us to be di ar Sir William 
\ours very truly 

D II Scoir F Kllbll 

S II ViNFs A B Rrvj-iLt 

I O Bowck a SHiiirv 

BvnoiR H Wacs-r 

II 1 Brown h ] Blackman 

D I’KAiN V H Biackman 

r Darwin 1 W Oiivfr 

II TI Dixon A G Ianslky 

V L StWARD h F Wuss 

J B 1 IKMIR A W Hiil 

and all the leading botanists in 
Great Britain and Ireland 
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University and Educational Intelligence 

Fdinburgh — At a special graduation ceremoniil 
held in the University Library Hall on July 25 tht 
following members of the eleventh Internation il 
Physiologic il Congress then meeting in Fdinburgh 
were presented to the vice Chancellor (Sir Alfred 
j* wing) by Sir h Sharpey Schafer for the Honor iry 
LL D — fh-of ] IJottazzi professor of physiology 
University of Naples Prof W Finthovcn professor 
of physiology University of I eyden Prof \V H 
Howell professor of hygiene Johns Hopkins Cm 
vcrsity lialtimore Prof J h Johansson profissti 
of physiology University of Stockholm Prof \ 
Kossel professor of physiology University of Hei Id 
berg Prof H H Meyer professor of pharmacolog\ 
University of Vienna Prof I P Piwlow professor 
of physiology University of Petrogrid and J’rof 
C Riehet professor of ph}rsiology in the 1 acuity >f 
Medicine Pans 

loNnoN-Dr Tydii Henrv has been apixiintel 
Warden of the Household and Social Seitnec Depart 
inent Kings College for Women tainpdtii Hill 
Road W 8 

Manciusilr — Ihe Finpire Cotton (rowing Cor 
porifion his recently offered to the Lniversit> foi i 
penal of five years a grant to promoti sUi ly m 1 
research m mycology ind entomologj more pirtmi 
1 irK the diseases of plants caused by animal and 
fungal parisitcs known to be or likely to be of 
importance to cultivitors of cotton It is mule i 
condition of the grant that the Liiuersity should 
idmit cotton resetreh scholars uid assistants on study 
Icai e to its laboratories ind it is also askc 1 to dc il 
so f ir IS it c in with inquiries from scientific advisers 
to cotton growers ihe work will lie eimed out in 
the Departments of Uotinv ind Zoology unhr \ii 
S Williims and Mr K A \V irdlc rcspcctncly In 
this connexion the Urge and valuibU collections of 
insects m the Manchester Museum will be of con 
siderable issistancc in the identification of insect 
ests while the experimental grounds and green 
ouses which the University has rcccntlv est iblishcd 
in I illowfacld will greatly facihtatc the study of plant 
diseases 

SHLiFiiin —The title of emeritus professor of 
inechamcal engiiutring has been loiiferred on Dr 
W Ripper in recognition of the services he his 
renderecl to the Department of Lngincering and to 
the University 

Mr Denton Guest has been appointed assistant 
bacteriologist 


Dr K Fassllr of Freiburg (Switzerland) his 
been appointed accordmg to the themikcr /'etlttni, 
assistant and reader in mineralogy in 1 geology at 
Laval Unuersity Quebec 

The Educational Directory 1922-23 published by 
the Rureau of Education Washington as nnlletiii 
1922 No 50 contains not only the names of ad 
miiiistrative officials — federal state county town 
university college and library — but also lists of bo ircls 
societies and other organisations having educational 
aims and a list of educational periodicals in the 
United States The list of summer schools in con 
nexion with universities colleges and normal schools 
18 an astonishingly long one contaming more than 
500 entnes in most cases the summer session lasts 
lor from six to ten weeks 
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Thf Clothworkers ronipdn> of the City of London 
has offered an annual contribution of 3000/ for the 
period of five years 1923 1927 to the Impen il College 
of Science and Itchnology South Kensington to be 
ipplied tow ir Is the maintenance and dcvclopmeiit of 
the ( ity and (>uilds (Engineering) College one of the 
three constituent colleges of the Imperial College of 
Science Ihis donation is supplement il to the sum 
\otefl some veirs ago by the (joI Ismiths Company 
a gift amounting lo S? 000/ which tnible I the I n 
gineering College to extend its pri mist s an 1 is quite 
distinct from the annual vote of 5000/ fiom the City 
and Guilds of I oiuloii Instituti whicli his 1 ten pud 

I I the fmpen il College since the ch irlcr w is gr intcd 
some fiftct n ve irs igo ind ipplied to tlit ( itv and 
(lUilds (I nginecnng) ( olltge It is anotlur indication 
of tilt value which pru tic il intn 111 the tit\ of 1 ondon 
ittach to the icscarch and gcniril Icichmg in silence 
sjieci illy 111 relation to industry 

In IQ17 the (.ovcriimcut u ting through tin 13 o ird 
of Education ind the Dtpirtment of bcientihc and 
Indiistnil Riseirch in conjunction with the 1 nidon 
( nmty Cxmncil and the (jovernors of the Imperial 
( ollege South Kensington established at the Im 
penal ColUgc for i ptnol of five >t irs in tlu first 
nisi ince i Department of Optic il Lnginccrmf, and 
\pphcd Optics in the ch irgc < f 1 rot I J ( fit shirt 
\s the Department was origin ill> sin tioiud for five 
>t irs only the question of its future has recently 
conic up for lonsiiler ition in I it his Itiii leciled 
that it shill bi put iqion thi sunt hisis is n girls 
IKrmincnc} as the othci Dcpaitmcnts of the College 
Ihe work of this Dipirtmtnt shouhl d ninth to 
jirevcnt a recurrence of the position in C icat Britain 

III 191^ when optic d manufacturers were severely 
himpcrctl by the insulficicnt mnnher of optic il ox 
perts available lioth for the scientific lircctioii of 
pro liictioii in 1 ilso tor the designing ind c mq i ting 
of new optical s\ stems dem in It 1 bv the ( ov eminent 

Iv view of tlu jubilee celebration of the C imbndge 
University local lectures on July 6 7 speciil interest 
\tt iches to a review publish^ in the Ma> number of 
Scho )l J ife (Washington U S \. ) of university 
extension work in \menca Ihe wnter who is 
president of th National University 1 xtension 
\ssociatiori formed in 1915 recalls that this work has 
been cairud on in Amertci since the inaugur ilion of 
the Chautauqua gatherings m 188., but it was not 
until 1906 thit the 1 niversity of Wisconsin the 
pioneer Stale university in this held or(,inised its 
university extension division is an extramural college 
with a dean and separate facultv Since 1913 the 
movement his spre id so r ipi ily that now pricticilly 
e ery institution of learning — univtrsilv college 
nonnal technical or professional school vvhctl r 
public or private engages m some form of extension 
activity 1 he goal of the inov ement is thus lest nbul 

to fat every mai and woman for his or her job 
thereby making a better economic ind sociil asset 
for the Stale This insistence on the 1 led of 
service to the State is characteristic i f American 
writers on tins subject and on elementarv ind 
secondary edi cation The National \ssociation urns 
at standardising the character and content of courses 
conditions of admission etc Among important 
recent developments of extension work in America 
are co operation with agencies such as state medical 
incl dental societies and boards of hedth extension 
lourses for medical practitioners and the utilisation 
of bioadi isting stations Nearly tv cry state has 
now a correspondence school system supported by 
taxation usually organised as a department of the 
state university 
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Societies and Academies. 

CAMBKlDrl 

Philosophical Society July i6 Mr C 1 Iltycock 
pusidcnt in the chur \V M H Greaves The 
jKJSsiblc 11 c h-\nics cf tht hydrogen itom S 
Chapman lie inolirn rf a iiiutial ionised stream 
m tic iths mij^nctic field— [ I) Bernal 
Anilyti il the iv cf uystils H F Baker Two 
gcinictrie 1 n tes (i) Theory t c.oni( t il pidncs 
and t iicckts p nsm if insenbcd tinnKhs (2) A 
self iccijicKil figure and the asscKiited eubic 
siirfi ts T Godeaux Sur 1 1 ic present ition analy 
tiqiie lies ccntnitnees dt emiques —L T Preece 
Doug ills the rem on hyjicrgc metric functi ns — 
W i Marr \ juintie locus defined by fi\e points 
in a 1 lane | Brill On the problem of three Ixidies 

C t. i James Lxtensirnsof i theorem jf begre s 
with then n itur il position m space of seven dimcn 
sions I M Cherry Ihc form of the solution of 
theequitiens f dyn miics — R A Fisher >1016 00 
Dr Biimsi le s recent piper on errors of eliservation 
— C ( Darwin nd R H Fowler h iirther examples 
of partiti n funetions — II W Richmond Real 
twisted eubi s wlneh ire geodesies on juidnc 
surf lies 

Diuuv 

Royal Irish Academy ]unc j — Inf Sydney 
T mg lie ident in the eliair \ t O Sullivan 
C rresj nding p mts en the curve of intersccti n of 
tw qu dues Coriesp nding yomts on the eiiivc of 
mtcrsccti n f twi luvdnes « 1 vie dehned is purs 
of p mts the tmgents at which to the curve irc 
general rs 1 the sinio siecits of the saint quidne 
Xm u Tlierc are three kinds of eorrcspjndcnec tich 
rcl itcd t on jf the three w lys in which the i xils of 
the discnmm nt tf X« 0 miy be groupet If fnir 
pomts Ik m v phne they with their e rresp ndents 
of the thiec kinds he in fours on < j planes 16 plmes 
jassmg thicugli cieli ixnnt Jhere exists a cer 
icsi>ondenc< Ictween the lines j imng ei rresp inding 
jxnnts nj the prints f the juirtie curve so tint 
Ir m n\ I roj. siti n rcl itmg t the p mts i pro 
I sitioii rcl itmg to the hm s e in be dtd iced this 
trinstoin iti n is eximsscd in elliptic funeti ns by a 
euiwlnc trinsf rmalion which is cqiuv ilcnt to one of 
the f rms ft 1 nden s tr iiisfoimatien fl us giving i 

f c inctiii il mteipietatirn in three dynensi ns of 
Hide 11 s It lusf nn itu n for rc il arguments 

Paris 

Academy of Sciences July 9 M Albm Hill r m 
the r 1 111 I ibnel Bertrand and Mile S Benoist 
Ihe nature f cellois 1 lose Fhe cell isobrisc cf 
Ost and 1 rosu gel ind r f Ost md Ivnoth appt irs 
fiom Its jt pcrlits to be i mixture ef {i ellose 
described 1\ the authors in a picvi us c nnmmica 
tion iidceilosc — \n Ire Blondel I lit conditions of 
y le Id r f gene r itmg v alv c lamps ha\ mg i char ictcr 
istic if the sii giiig elciclnc irc the definition of 
their p wer — \ Crignard md R Escourrou The 
tcrliiiy methylheptenals their citalyfic hydro 
genation Ihi pre>duct cf hydr genati n varies with 
the cat ily st (platinum 1 lark nickeb and also with 
tie pressure of the hydregen live lest icsults 
Were obi med with nickel working under a pressure 
of lb ut 15 mm of mercury Seigc Bernstein 
The best approxiin ition of functions i>ossessug one 
essential singular pomt —Nikola ObrechkofI A 
problem of 1 iguene h Selety ^ distribution of 
masses with i mean density zero without centre of 
graviW — 1 II De Donder The synthesis of the 
gravifie — Vndrd Kling and Arnold Lassieur A ^ueous 
solutions A skeleli of i theory explaining the 
behavioui f witcr towards mdieatora ind the 
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hydrogen cell independently of the lomc hypothesis 
Pierre Bedos Ortho phenyl cyelo hexanof and the 
bromhydnn of i . cyclohexane diol Ortho phenyl 
cyelo nexanol is the main product of the reaction 
brtween the oxide of cyclohexane and phenyl 
magnesium biemidc It would appear to be a 
slcrcotsonu i c t the e omimund of the same composition 
obt lined by Brum Ciaibcr md Kirschbaom by 
the ulditi n of hydiogtn to c rtho oxy diphenyl — 
Iherrc Jolibois md Chusevent Ihe setting of 
plaster An account of cxpeiunents on the maximum 
solubility of mhydrous calcium sulphate as i function 
of the temper iture to which it has been heated — 
Victor Lombard The perme ibility of mckel to 
hydrogen If d expresses the volume of hydrogen 
passing through the nickel plBlMf ^rea i sq cm 
then it was found that at constant difference of 
pressure on the two sides of the plate d -o' at 
conslant^temperature the yield of gas d —'K. JV 
where P IS the diffcicnee of pressure — Roger G 
Boumu Contribution to tlie study of supersaturation 
Details of experiments with supeisatur ited solutions 
of potassium bitartratc md eilcium sulphate 
I J Simon The oxid ition of graphite by a mixture 
of silver bieliromitc and sulpliniie acid — H Gault 
and O Ehrmann Ihc soluble eellulose ether salts 
of the higher tatty acids Hydioccllulosc is trevted 
with an icid chle ndc and pyndme in tlie presence 
of i solvent Descnptnns of eellulose diste irate 
dipalmititi md diUiirate ire given — Max md 
Michel Polonovski Lscr jlmcthene an 1 its alcohol 
ite — 1 Delhaye Relations between the orogcnii 
movements vnd the great deprcssiens of Central 
Afnei Ihe t^rabin of luhri (Kateuga) — Mile 
J Beissc de Black The mode ct formation of a 
frane m Cant il Ally re Chauevant and Chouchak 
The me isuicment ot the degree of ionisation of 
miner il w iters H Riedme C lowth and hehotrop 
ism Jem Politis Ihi initochmdnil ongm of the 
mthoeyaiue pigments m flowers vnd haves — M 
Piettre Ihe humus m the coffee plmtations m 
Brazil M Aron 1 he influence of temper iture on 
the uton of the testicular horm nc — A Oesgnes 
and A Bierry Ihc action of Vichy water on the 
urmiry reaction Jean Camus J J Gournay md 
A Le Grand 1 xpenmeut il di Ixstcs M Livy 
Solal anel V Tzanck Pueipet il cel impsia and the 
phcnomcnin of shock Arrest by piloeirpme M 
Bazin Anim il and hum in neupl isins 
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The Ether and Electrons ^ 
By Sir Oi ivi k Lodi v IRS 


Pkeliminaky 

I IIAVF Ixcn asked t<i spidk on possibihtii f 
research in pun, physics and I rejoice tl il 
ittention his ilwiys litcn pud to tin vit il iinixirl in c 
of pure science in an Institution the bicklKim of the 
work of which must tie of a metrical iti imc ter c inne ted 
With industn il apphcitions ind much of it ntecssaTil> 
sutijec t to routine 

The mun lines on whirh physics Ins teecntlv ml 
IS still so ripidly advamint m well known I here 
IS no need to direct attention to such in juiries as are 
the direct outcome of radioactivity in its various 
forms spontineous ind induced prol lems which 
ran^e Iruin atomic investi^ itions like those whicl 
>,) 111 m the ( wendish Laboratory throut,h X ray 
ind rdiniry spectrum analysis cliwn to the van us 
devices of wireless tcloj^raphy In all these tlun^s 
there ire imonj, the members of the st iff of the \ itic n il 
Physic xl Lilxiratory ind cn the 0 vcrniiif, Bidy 
men thin competent idvi ers 

1 must just de il with sue h ide is as have I een o upv 
in^ my ittention of late I hive fnmd it interesting 
recently to look up some for^jtten remarks of my 
own — made sxin ifter a Nilion il Physic il I il ritcry 
wis decided on but Ixfore it was founded — m the 
prcliminiry portion of a presidential address to the 
Physic il Society of London on lebruary 10 189; 
IS rep irted in the Proitedmj,s of thit Society v il \vi 
Pirt VI June 1899 Amonj, other things there 
refc rred to, is i suj,j,cstion by Fit/Gerald that eireul irly 
pilarised hj,ht sent throu{,h an ilisorbinj, medium 
mif,ht c institute it a magnet— i discovery not yet 
m ide 1 see there ilso i referenc c to a Blue book of 
iS>8 recording a Government conference about the 
founding of this I aboratory Sir Richard (do/e brook 
has als 1 kindly directed your attention to my address 
to Section A of the British Associition at Cardiff in 
1S91 in which the foundation of x National Physical 
Laboratory was specially advocated 


Pr ii-Rriis 01. TiiL 1 riihR 

The juesti n of what nslitiitcs i distinc ti in 
between physics iiid chemistrv is chllicult to decide, 
but in gcnenl it miy le siid that chemi ts de il 
chiefly With static rclaticns ind gnupings while 
physicists ire more inclined tc treit phene mcna 
kmctically Anrther clear distinction, it my rite 
It present Ix-twecn these tw s s leni cs is th it one 
deaL with matter only and the other dc ils with the 
ether also II seems thit the clcctrie charge is the 
unifying or connecting entity lictwccn matter ind 
ether Until irgcd matter ijijieirs to have no effect 
on ether at all But its ch irgc d partieles or dec tre ns 
in so fir IS they quiver or rot itc, d disturb the ether 
and gcnerile waves in it Mortov r if they revolve 
or travel is by lot imoticn tley gcntrite magnetism 
m It and even when they ire station iry they 
^onerite in it or rithcr are inevitably iccompinicd 
by whit IS called electnc forte 1 1 it is they appeir 
to attract e r rijxl each other from i distan e hurther 
more for sc me re ison— which I and some others thmk 
tc lx* residual electric or possil ly ir ignetie atti iction 
— they exert over minute ranges the force known is 
cohesion which again must I c exerted entirely through 
the ether since particles of cohering matter art not 
in contact Anti again they exert even at the most 
enormous distances known to istronomv the minute 
rcsidu il force known is gravit itu n wlm h in the e ise 
of badits of astr nomieil si/c imcunts to i force of 
gigantic mignitudt 

Light magnetism cchesion p^ravitition — ill these 
ire affurs of the ether and ire all s iidied in physics 
A superstition liis lectntly arisen that lie tthir is 
in exploded heresy, md is unnectssiry , but that 
IS an ilisurd misundeist indmg The theory of 
relativity says nnthin„ of the kind As a mithe 
11 atieal method it nec d not mention the ether, ii y 
more than Liplaec in his System of the World 
felt that he need mention the treator He was 
entirely within his rights in ignoring the Deity and 
SI IS a relativist ir ignoring the ether at least when 
neither attempts to philosopluse on that bisis lor 
Ignoring i thing is not tlie same is putting it out of 
existence Uxtinction is us mijxissible to us os 
( reation We have to tak* things is we find them 
and we find ourselves imbedded 11 etlier and matter 
bo wc had better make the best of it 


Il iddnu oo Soon PonibUitwi for Rewuich in Pun Phjn c 
a ttw Fthar doUvend to tbe tafl ol tho Natioiul Pbykl 1 
.on Vlirdi 14 llw lint MOion of tho lectura Ik onutted for I ck 
< ^patii It dealt with ponible mrirrb i boundsry or ovorlin’l * r *1 
t <■ tn 1 on tho r htloa betwer iplys loaoietani aol 


ognotlo tatoo will be pobbal ed 
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about tl o powil lUljr 
t flow along bnea M n 


Present Knowlfdge aiout Ethfr 
How much do wc know about the ether, and how 
much IS it possible to ascert iin ? We do not know 
IS much U) we ought, but we know i few things, 
and we hope by further investigation to know more 
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Unfortunitih the ether is a very perfeit, elusive, 
hi(,hly endowed substanee, which makes no direct 
ippe il to any of our sense organs Aeeordint,l> it is 
only in\('slif,attd with <wme difficulty and its 
properties ire so different fiom those of mittcr Ihit 
very cldborite ind expensiie arrangements hive to 
be m ide in order to cope with it Even when we ha\e 
made those arrant,emcnts it may decline to f,i\e an 
answer, and the result may lie negative Still a 
truly nc},ative result is somelhinf, definite and is lietlcr 
than nothinf. But every ji sitive result is of extreme 
value Let us summarise the results we already 
know 

hirst of all we know that the ether tin transmit 
wives It i definite ind finiti speed of ^00000 kilo 
metns i st ond Next that those wives ire ik tro 
magnetic with the tleitnc ind ma},nelic veetors at 
ri},ht in„les to each other and in the same jihise 
\Ve also know tint the suptrpositit n of related eleetne 
ind mij,netit veetors in the same phase results in 
prop ij, if i( n with the spt ed of li(,ht 

Ihen wi know that li{,ht nnnot be trinsmitted by 
lonductors of ekitncity, which ut like a solution 
of optic il continuity lurthirmore inside i trans 
parent liodv light travels more sbwly than m tree 
spirt showinf, lint the ether is iffccted somehow 
bv the ncii,hl) lurh lod of matte r the amt uni of this 
affcetion being sometimes tailed the refrictive in lex 
which IS the measure of tht retardation experienced 
by lif,ht, ind sometimes from another point of view 
thediele trie t <k (Ticient 

We further know that if transparent matter is 
moved in the diret ti m of the light ins de it a cert iin 
frutfion of Its velocity is iddid to the light— idded 
of lourse ilgtbiaicall> fhus demonstr iting not 
that m It ter his iny |Jowtr if einvejing light — ^which 
It his not but tint s me influent c or reaelnn on 
the ether Ixlongs to the matter and travels with it , 
that influence liein„ just the one which effe ted tht 
retardatitn ind is responsible ft r the refrattivt index 
the fraetion of added velot itv lieing as surmise 1 by 
Iresnel r i//t* 

We also know from certain experiments eondu Ud 
by myself that this proix.rtj of matter d cs nit 
extend m the slightest degree licjond its bound iry 
so thit howtver fast matter is moving light just 
outsidt It IS not affected at all Or, as we may express 
It matter has no power of carrying the ether with it 
The ether has nothin^ of the nature of vistrsit) 
If a fluid at all it is a perftet fluid Not even if the 
miller is charged or magnetised dots the influence 
extend be) ond its lioundary so as to affect the stream 
of light close to It (See Phil 1 rans 1893 and 1897 ) 

Yet inside transparent mittcr tht phenomena of 
light show that the ether must be modified in many 
ways, giving rise to all manner of crystalline effects 
—the optics of erystils— and the vanous phenomena 
of polarisation, especially tliat interesting one dis 
covered by Faraday, tliat the plane of vnbration is 
rotated in one direction or another, by even non 
rrystilline and fluid matter when immersed in a 
longitudmal magnetic fit Id and those other phenomena 
discovered by Kerr, all of which may be summed up 
under the names elliptic and rotatory polansation 

It IS easy enough to say that hght is retarded to 


a definite extent by transparent matter, but the 
complete theory of it is not so simple Somethiiw 
about it wdl he found m the writings of Sir J J 
Thomson All the phenomena of dispersion and 
anumikius dispersion must be token mlu account 
if we would understand the inter relation between 
matter uid ether 

Ni w Fmers 

Not long ago the interesting phenomenon was 
disiovered by I’rof Richardson that the act of 
magnetisation rot lies i piece of iron, and a qu intita 
tiv< investigition if this delicate effect has licen 
made retintly by Prof Lhatto ck m d Mr Bates I 
understand that a lonvirse cffOT!*l!bs now also been 
observed by Mr Birmtt namely, that rotating a 
piece of iron mignetiscs it I rememlier making an 
attempt to discover suih a phenomenon long ago 
at University College Loud m , but 1 found nothing 
securely t ipncious ind spunous tffei ts were difficult 
to avoid and 1 supjiose I h id not suflieient perse vcroni e 
We knew nothing in those davs about electrons or 
their orbits though vve felt that there wis something 
rotatory about magnetism nor wis it more than a 
suspicion that electruty itself might possess a trice 
of inertia, in additii n to the reeognisi d quasi inertia 
of self induction Modem skill may have been al le 
to overcome the diflieultics inherent to such an txpcri 
ment but caution is desirabk since it is not clear 
why rotation should develop one poUnty rithcr than 
another if the atomic amn(,cmtnt were truly mndom 

There is more to be got out of the original discovery 
by Rich irdsi n th in h is yet ippearcd— ind I venture 
to predict that we have by no meins heird the last 
of it The Zee man effect seemed small at e ne lime 
and if It lie said that the Richardson effect could h ivc 
been antieijnted, I reply tint Larmor aniicijxittd 
the Zeeman effeet though it is tnie he did not exjiect 
the right magnitude Iwcause tlie moss of the pirtiele 
responsible for radiation wis not then known TJic 
quintilativc relitions of tht Zeeman phenomenon 
elcarly showed for the first time that the ruliatmg 
fjarticle w is one of elei tronic and not of atomic mass 

I mention these two apjiarently disconnected 
phenomena t< gclher odviscdlv for while the oncnti 
tion or precession of electronic orbits in gists account 
for the Zeeman effect the orientation of electronic 
orbits in iron at counts for the Riehardson effeet 
Both art smill but the Zeeman effect is the smaller 
of the two it needs the appham cs of spectrum analysis 
for Its detection It is fir bigger than it would have 
been if the itom had been the radiating element 
instead of the thousand times smaller mass of the 
electron As to the Richardson effee t, it is surprising 
that It h IS been observed ind mcasuresd at all for the 
smallness (in m iss) of the electron is no help to that , 
and the detected reaction is not something optical 
or etherial but the gross movement of a mass of 
ordinary matter Not much movement, truly,— 
quartz fibres must be used of course, and plenty of 
refinements — but still a matcnal movement is observed 
as the result of onenlation of electronic orbits , and 
that IS noteworthy Reaction of radium from atomic 
projectiles was ohwrved before, and reaction of radio 
meter vanes too , but alpha rays are atoms, and these 
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effects arc connected with atomic bombardment, 
so in that respect they differ from the effects just 
mentioned 

I would hken tlic Richardson effect m some rcspect!> 
more to the Lebedew and Nwholls and Hull detection 
of the pressure of light, as suggestmg on elherial 
reaction on ordinary matter 
Refernng to this light pressure , it is so small 
that Crookes failed to detect it, just as Faraday faikd 
to detect the Zeeman effect with the appliances f 
his day and without a Rowland grating , but the most 
trivial fact so it be a fact, is of enormous and may I c 
of cosmic unportance Poyntmg invoked light pressure 
to account for cometary and other astronomical 
results , and now Eddington calls upon it to susl un 
the Atlas like burden of holding up the billions of 
tons of supenneumbent material which constitutes tlu 
crust or envelope of a giant star An amaaing apphe i 
tion of the (terrestrially) ilmost infinitely small 

Pan nthetu ally, in using the term so and so s 
effect, I do so under piotest This personal kind 
of nomenclature should be temporary and not outlive 
the generation of discovery This kind of nimin„ 
liogin with cither the Doppler or the Ptlticr effe t 
ind was right enough when novel effects were tew 
but now that tliey constitute a multitude, wc older 
folk arc apt to get confused amon„ the plentiful cr p 
whuh the more fortunate youngsters arc continually 
ivolvmg Prof Richardson is entirely free from 
blame fur he calls his discoveiy a gyro magnetic 
effect which is explicit and satisfactory 
The Positive Electron 

before leiving this part of the subject I should 
like just to direct attention to whit I have written 
in Nati re for Novcmtx>r 25 1922, p 696 that 
we hive not jet securely disiovcrcd the positiv 
electron The proton has to serve that function Ur 
the present, but what the constitution of the simplest 
known iiueleus of an atom is remains to lie determined 
Something IS known ilxiut the proximate or ippircnt 
constituents of some heavier itomic nuclei though 
not raueh but nothing at all of the constituents of 
the nucleus of a hydrogen atom It nuiy lx. in 
indivisible partiile so small and concentrited is to 
have i miss 1800 times that of a negative eloetron 
Init to me it seems unlikely that this is the right solution 
It tmy on the other hand, be built up of a stal Ic 
grouping of hypothetical electrons botli positive and 
negative — lach one being like i mirror image of the 
other If so, it remains to be t\pl lined why the 
outstanding charge of all atomic nuclei is apparently 
positive, and whether that is aieurately true All 
I advoi ate is to keep the door open for further mvestiga 
tion, and to persevere with the quest of the positive 
electron by any methods that miy suggest themselves 
Why negative electricity should differ from positiv* 
so greatly, or m any respect save m sign, is not at ill 
clear, and it is difficult to understand how one f 
these entities can have been constructed out of the 
ether, without the simultaneous production of its 
opposite partner 

Electrical Theory oi< Matter 
The mechanics of the ether are not yet known , 
and until we have devised some system of mechames 
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which apphes, not in a blindfold, but in a clear and 
lucid, manner to the behaviour of the ether, we must 
remain to some extent in the dark Here, then, is 
scope for expenment At present wc are using ether 
waves to examme the properties of matter, the structure 
of crystals, the structure of molecules, and even the 
strurture of the atom But we must go on in due 
time to use these phenomena for an investigation of 
the ether itself We know that movement of matter 
docs not affect the refractive index nor the polarising 
properties of that matter But wc know that if 
matter k moving fist enough it tends to carry some 
ether with it and thereby idds to its own inertia to 
a known and predicted extent Wc also know that 
inertia itself is i magnetic and therefore etlienal 
phenomenon The way m which J J Thomson, 
Heaviside, and Larmor hive worked out the electrical 
relations between ether and matter as regards inertia, 
changes of inertia with speed and radiation consequent 
on acceleration, has been a marvellous achievement 
of our time, of which quite inadequate popular notice 
has Ixien taken ‘still there it is They have laid the 
fiundation of the hlectncil Iheory of Matter, and 
have opened up a way for our descendants to explain 
nearly all the properties of matter in terms of the 
ether, and possibly the very existemc of matter itself 

We do not jet know how in electron is composed 
We know still less— if tli it is possible h iw i proton 
IS composed But that they ultimately will turn out 
to be ethcrial strut tuns of some kind is possible and, 
as I think probable 

Meanwhile we know that not only the mass of 
b idles but their shape is affected liy motion through 
the ether this w is demonstrated by that great expen 
ment of Muhtlsons whi h I regard primarily is an 
experiment on matter by meins of light ind not an 
experiment on light 1 y means of matter It m ly 
hircafter be regarded by a sensible though pieposterous 
historian — that is one who puts the cut Iwforc the 
horse — as the first and only verification of the lit/ 
Gerald Lorentz tiieory of modified electrical cohesion, 
or peculiar interaction between mixing pai tides It 

has Iwcn used as the found it i n f the Theory of 
Rclitivity But that is in ingenious offshoot or 
cxcrcseencc I should like evtrylxidy to talist that 
the Heilncil Iheory of Matter h id alreadj lecountcd 
for nearly all the things which drip cut so naturally 
from the theory of relativitj such as the mere iso 
111 mass the Fit/Gtrald contractu n is a riality the 
li7cau effect on light, even an extra rcvdution of 
the axes of a jilanct iry orliit unless gravit ition itsdf 
IS modified by motion (bee several Articles in the 
Pktl Mag between August 1917 iid Juni 1918, by 
Prof Eddington, G W \\ dker, and myself lieginning 
with page 81 of vd 34 and with eond isions sum- 
marised on pp 143 482 and 4S6 of vi 1 35 ) The 
ricctneal Theory of Mattel may conceival ly be made 
to account for the two othtr as vet incompletely 
verified gravitational effects so brilliantly pr^ictcd 
by Euutem But that remains to be seen 

PossiBiB Experiments 

Limits of space will not permit me to deal here with 
the possibility of an experiment to determine whetW 
there really is ethenal circulation along magnetic 
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lines of force attention may be direrted however, 
to jiapers describint my early attempts at such expen 
ments as p irtly desenbed m the Philosophical Magazine 
for April 1907 ind Miy 1919 In making expen 
ments on the ether we must recognise that what we 
set out to look (or wt may not find but we can 
ilso rememlxr that tareful and e onsncntious txptn 
mint tonduitcd with good apparatus must lead us 
simcwhcre and may result in a discovery exeerding 
in import mre and interest any projK-rty we had 
set out to examine 

Kinftic Fiastkity 

I lie (ontrast between the kinetn and the static 
m de of regarding things runs all through physics 
Most pliysKists ire imbued with the more fundamental 
character of a kinetn explanation and never feel 
really satisfied with an expl ination in terms of st itic 
or potential energy Of the two kinds of enirgy 
kinetic appears to them the more fundamental kind 

So as we all know I ord Kelvin tried to explain 
the elasticity of a spring balance cr any spiral spring 
lay means of gyrostats or spinnmg tops He was 
able to devist at anv rate theoretic all) two concealed 
mechanisms one of which was static and the other 
kinetic that is to sav one of which contained a 
spiral spnng with a protruding he ok at the end while 
the other contained a processing system cf gjrostits 
also avith a protruding hook The ol server was 
challenged to hang things on the hook or to feel its 
recoil and ti sav which was which Or in mere 
general terms Lord Kelvin tndeavouad to devise 
a kinetic theory of elasticity Ills famous theory of 
the vertex atom in which he tried to explain some 
of the properties of atoms m terms c f a artex rings 
and their c llisi ns an 1 interactions was of this nature 
It was extended I v J I Thomsen at an eirlj date 
into aim st chemical rt„ions in his early Alims 
pri/c ess ay 

In Ills 1 Iter life 1 ord Kela in w is m lined tc ab andc n 
this view of elasticity as reg ards solid and his \ iicx 
atom de lined to satisfy either him or others cn 
further develojimcnt but none of these ideas should 
lie eompletely abandined In s) far as they success 
fully illustrated any of the properties of matter, 
they are worthy of consideration Althciigh we now 
know that the atom is not a vortex rin„ or any 
thing like it I would challenge any one to say the 
seme of an eleetron The electron has become the 
fundamental matenil unit and what its constitu 
tion may be wc nene cf us know It must bo in 
close relation with the ether and must ultimately 
as I think lie explicable in tenns of the ether Hut 
the fundamental properties of the ether arc too little 
known at present to enable this to be done We 
cannot say whether the electron is to be explained 
statically as a knot or other j eomctrical configuration 
or strain centre on one hand or as some kind of 
circulating or vortex movement on the other The 
constitution of the electron remains for discovery, 
in spite of all the work of Larmor on the subject in 
his brilliant book Ether and Matter and other 
papers imbedded in the Phil Trans If it should 
turn out that an electron can be thought of as a knot 
or any kind of static strain, then I fur one feel that 


that cannot be regarded ns an ultunate eirolanation, 
though a most useful approximate one, anci that the 
strain will have to be resolved into or accounted for 
by some kind of ethcnal vortex motion 
Not only have the elcctnc and magnetic forces 
belonging to an electron, respectively at rest and in 
motion, to be explained , but also the slight residual 
stram depending on the square of the diargc, and 
therefore irrespective of sign, which we call gravitation, 
has in a complete theory to be explained also For 
few can doubt, I think that gravitaUon must now 
be regarded as a function of the electron and the 
proton, that it is not something which sprmgs into 
being when tliese units arc as^oci^ed so as to eon 
stitutc an atom of matter itT?“hnlikely that the 
tight packing of a large numlxt of hypothetical 
positive and negative units in the proton could 
account for it More likely gravitation will turn out 
to be an cthenal phenomenon exphiablc in terms of 
the beknottedness which distinguishes the singular 
point of an electron from the rest of the ether The 
rest of the ether is not affected by gravity but 
possesses cjualities akm to what in mechanics we call 
elasticity and inertia Otherwise the unspet lalised 
ether of spate could not transmit ridiation or sustam 
a magnetic held— as wc know it does For it is 
necessary always to remember that though electric 
lines of foni terminate on material units, most of 
their course lies in undisturbed ether while magnetic 
lines of force do not terminate at all but arc always 
closeil curves, surrounding electrons in motion but 
themselves existing I presume whtlly in the ctlur, 
and showing every sign of being essentially a kinetic 
phenomenon demonstrative of inertia 
Ineitia itself I see no wty of explaining in any 
fundamental manner It seems to lie a property 
that we must postulate as existing in the ether — a 
property akin to density though it is true we can 
explain the inertia of matter — that is of any material 
unit — in terms of the concealed magnetic fields in 
evit d ly associated with its motion 

lo leave these more transcendental regions for the 
present, wi may neall that although the kinetic 
theory of elasticity has hitherto failed to develop in 
connexion with solids, it holds iierfectly for the ease 
of gases The elasticity or recoil of lomprcssed air 
used to be thought of as analogous to the recoil of an 
elastic spring But Waterston first, and then Joule 
and others including espcually Maxwell and (.lausius 
and Loschmidt,— explained it bnlliontly, together 
with many other of the metncal properties of gases, 
as the result of molecular motions and bombardment 
so that it has Ixxxime a f imiliar and elaborate theorv 
—the Kmetic fheory of Gases Ilcnte in that form 
of matter about which we know most, the kinetic 
theory of elasticity holds the field 

Radiation and Matts,* 

Now come a senes of questions which it is diffi 
cult to formulate preiiscly because of our inadequate 
knowledge and concerning which we must make the 
best of the hints which from tune to time are afforded 
us by Nature,— questions which are mainly concerned 
with the nature of radiation, and with the interactions 
between ether waves and ordinary matter 
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It IS unnecessary to point out in the first instance 
that light IS now known to exert pressure, and there 
fore to convey momentum An advancing wave fr nt 
possesses momentum which it can transmit to my 
obstacle which cither reflects or absorbs it If reflected 
the pressure it exerts is double what it exerts when 
absorbed all quite in ateordance with common sense 
But I rather want to concentrate attention on the 
state of things when the wave front is adv incinj. 

It may be for hundreds of years — through so c die 1 
empty space It carries with it a pressure equal to 
the energy per unit volume If the Third 1 aw c f 
Motion IS true without exception — and it is surely 
politic to assume the truth of that law until it is 
negatived — there must be a longitudinal stress in 
that stream of light, with a reaction on the sourec 
at one end and on the advancing wave front on the 
other 

rhe source is always something material Light 
can only emanate from an accclcrttcd — thu is from 
i revolving or vibrating -electron ITcncc at that 
end the revetion has a material basis in aicordance 
with the customary experience that a line of stn s 
must stretch from one piece of matter to another 
But what hippens at the other end? When it 
incounters matter the reaction is exertid on thit 
matter, tnd eterything is plain sailing But whik 
It IS ads annng in free ether, what is it that sust iins 
the reaction ? We can only answer the wave front 
The wive front cannot sustain it statu all) It lan 
only do so by advancing it the s]x,id of light But 
It IS remarkable and worthy of note tint in this 
pirtiiuhr the advancing wavi front simulates one of 
the jiroperties of matti r namely the power of sustain 
ing slriss 

Now to me this is very suggestive We do nit 
know what preiisely is the kind of motion oaurring 
in the assinatid ileetne ind mignctic vectors which 
are trivillin„ with the spetd of light We d> not 
know thi kind of motion assoti ited more st itii ilh 
with an electron But the guess is almost ft reed 
upon us that possibly these two kinds of motion ire 
not entirely distinct We could not say that perhap 
they are one and not two for there ire certainl) 
differences lx tween them One must adv ince the 
other ma) stay still But is it possible to regard oni 
as a cons juenee or is a generator of the other ? 

The ill ( tron generates light 

Docs light generate an electron ? 

(I am using the term Light in a very gtraral 
sense, pot limiting it to the physiologic il kind whii h 
excites the sense of vasion but including X rays ind 
all other forms of short wave radiation ) 

What do wc know about the effect of this kind of 
radiation upon matter ? We know that it can produce 
the irregular movements that we call heat, and also 
tliat It can stimulate chemical action But the 
discovery of photoeleetnrity shows us that it may 
do more It may fling out an electron with a surprising 
amount of energy, dependent upon the frequency 
that IS, upon the wave length, of the incident radiation 
This IS a hint not to be ignored Nor is it ignored 
and there must have been many speculations as to the 
kind of way in which it achieves this result One 
would naturally suppose at first that it must do it 
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by means of resonance, that is by the accumulation 
of properly timed impulses until an explosion occurs 
But the evidence is on the whole rather against a 
nsonanie view be ause the result seems almost 
independent of the intensity of the incident radi ition, 
ind to depend only on its wave length Nor does 
it seem is if a great length of ridiitii n was necessary 
in order to produie the result though this is a matter 
whit h requires further ind more conclusive experiment 
If i beim of light is intirrupted ind tut up into small 
sections as might bi done h) a narrow slit in a very 
1 ipidly revolving disc, would this intermittent light 
le equally effective? lor if it is equally effeitive, 
the fact would tend igiinst the lontmuous accumula 
tion of a small synchronous disturb incc 
I Iwlieve that some expenments have been made 
in this direction, and that the answer so far os it 
goes — ^is tbit intermittent is as effective as continuous 
illumination and feeble light os efficient as strong 
Ihe energy falling upin a minute surface in a beam 
f diffuse light IS insufiiiitnt to account for the 
energy of the resulting effect unless it is a trigger 
effect 

But this rither wints pressing to extremes To 
cut up a lieam of light into really shert porticns is 
nit very eisv If a ndiil slit i millimetn in width 
IS mide in a disi a metre in diameter revolving a 
hundred times i set ind light sent through it is diluted 
ind cut up into sections I ut the h ngth oi each 
eetion is still about a mile and leeordingly would 
intain more thin a thousand million waves which 
IS amply suffieient for resonance 
However the evidence so f ir is supposed to negative 
the resonance idea so much so that it hi lien 
supposed that the wave front is not a uniform surfiee 
but a speckled one th it it is discontinu u and th it 
the amount of energy eonccntrited in one of the 
specks miy be vistly greater than would Ik reckoned 
on the diffuse or continuous thcor) 

The idei of a speckled wave front would have 
seemed to our scieiiiifie me estors rither wild the ugh 
It must be remembered tint Newton with his { orpus 
ular Fheorj was temporanly satisfied with simething 
vtry like it Nevertheless the ( irj use ular Theory 
hid to be abandoned because of the irtific’-il way in 
which It expluned polansition and Ixa luse it seemed 
to require that light should travel (|uiek(r inside 
matter than outside instead of slower — as loucault 
proved at to do — and because there arc real chflieultic 
in cxplammg interference and diffraction, unless the 
wivc front is continuous 

However, it does not do to turn down a theory too 
re idily and prematurely mcrcl) lieca ise wc eneounter 
a few difficulties No hvp the is is wild which has 
ittrjactcd the serious attention of J J Thomson, 
and other brilh ant >physicists mduding as 1 think 
we must — even harada) as evidenced by his 
Thoughts on Ray Vibrations ( Lxperunental 

Researches vol 111 p 447) 

Moreover though these ideas as we perceive tliem 
at present, may not be able to subsiantiatc themselves, 
)tt they are the outcome of observed facts , and it 
may yet be found that in a modified and revolutionised 
form, they may contain elements of truth at present 
unsuspected 
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It may be said that if we depend on the pressure 
of light as conveying energy, it is a lonmtudmal 
phenomenon whereas an electron is prooably a 
rotatory or rotational phenomenon Or again, if we 
attend to the magnetic oscillation in the beam of 
light, and consider that the clectnc oscillation is 
separated from it, or neutralised, by matter, that 
still there is nothing of the rotational kind about it 

One answer would be that circularly polarised 
light clearly has a rotational aspect Another and 
more fundimentd answer would direct attention 
to the transition, or interchange, tliat may go on 
between a linear oscillator and a rotational oscdlator 
when they are of the same frequency, or properly 
attuned 

In illustration of that, I would invite attention to 
the illustrative models constructed by Prof Wilberforce, 
my successor in the chair of physics at Imrpool, 
which show that a continual interchange of energy 
between a linear vibration in one direction, and a 
rotation d vibr ition in a plane at right angles, natur- 
ally goes on when the two modes are synchronous 
Ihus the energy alternately takes first one form and 
then the other , and then back again, without inter 
mission 

Of course the dynamics of the model is thoroughly 
understood, and Wilberforce himself his expltined it, 
thit IS, his recorded the relevant equations,* and 
in that sense there is nothing puzzling about it, though 
Its behaviour can be made to look rather paridoxical 
But I feel that there is some meaning underlying the 
possibilities here indicated, which are not yet com 
pletely exhausted and that they may, when more 
deeply lonsiderid throw some light upon the inter 
action between eleitneity and magnetism — if that 
should still be nci essary, — and possibly on the inter 
action between ether and matter, and perhaps Ixitween 
w ives ind electrons, where more information is eertamly 
ne essiry At any rite, 1 regird the lieliaviour of 
the modi 1 is sugptstiv e, and am content for the present 
to direct ittention to it, from this point of view 

Orkin of Tifctrons 

Let us assume, then, for a moment that there may be 
some truth in the idea of a disi ontinuous wave front 
To what are we ltd ? I should reply, thit the motion 
in a wave front seems more akin to the kind of 
motion that constitutes the discontinuous ind isolated 
speck that wc call an electron , and th it the ictual 
generation of an electron by means of light is not an 
altogether impossible idea 

So I repeat the question 

An electron suddenh set in motion generitcs light 
docs light when it is suddenly stopped generitc in 
elecfain ? 

Sir William Bragg has often directed attention to 
the singular relation existing between X rays and 
beta radiation Ihe impact of a beta particle cmiU 
X rays Ihe impact of X rays emits a beta particle 
Ihe energy of the ongmal and the excited beta 
particle are so closely proportional as to be practically 
identieal It is aa if the same beta particle, that is, 
the same electron, had gone out of existence at one 
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place, and been recreated at another, the mtermediate 
link being constituted by speafic radiation of a 
perfectly definite wave length 

I here is no need to assert that one particle has gone 
out of existence and the other come in , and yet we 
know of no reason for denying it It may have to 
be denied, but I think it wise to keep an open mind 
on the subject, however bizarre the notion may be 
There arc strange relations between energy and matter 
now coming to the front Mitter contains mtnnsic 
energy, ns if it were somethmg eireuhtmg with the 
velocity of light Ihere must be some meaning in 
tlus Ihe ratio c* between matter and energy is not 
to be Ignored 

Somehow or other the ether pOS^ASi mertia It 
must, or it could not sustam magnetism, or account 
for the increase of mertia due to motion The ether 
also contains m mtrinsic and characteristic velocity, 
which IS perfectly definite It is known that the vibra- 
tions of vortices, and the speed at which a vortex 
medium can transmit transverse waves, are closely 
connected with the constitutional velocity of rot ition 
The two velocities are m fact equal, or connected by 
a numerical factor, of a magnitude which some theories 
make -v/a, but other theories make unity In any 
case the numeriul factor is not far from unity We 
are justified in supposmg that if the ether is full of 
circulatory motion, that motion must be practically 
the velocity of light In that case, the fundamental 
nature of matter would appear to be giving up its 
secret , and the relation between matter and energy 
Would be explained 

There does not then seem anv insuperable difiiculty 
about hoping that some future discovery will lie able 
to generate matter, or at least to generate an electron, 
by aid of X rays or other form of radiation I can 
dimly conceive a theory of light which, when its advance 
was stopped, should terminate not in the irregular 
jostle called heat, but m the regular circulilion or 
vortex motion thit we eill in electron The intimite 
relation between energy and frequency assoc i ited with 
the quantum seems to me to negative the mere 
irregularity of thermal agitation, and to suggest 
something quite regular and constitution il 

We can go further, and con reckon how much 
matter would be generated by a given amount of 
luminous energy, if none of it were wasted as heat 
A beam of ordinary sunlight ten centimetres square 
shining continuously, ind supposed to he all converted 
or mterpated as matter would generate a weighable 
amount, n imely one tenth of a milligram, in seventeen 
years 

The density of sunlight near the earth is equivalent 
to 2XTO “ gram per second per square centimetre 
So if it were interpreted as matter, the earth would 
catch 80,000 tons of it per annum Of c ourse, some 
of it is wasted Only radiation of the right frequency 
IS effee live, just as only energy of the ripht frequency 
is genemtccl by a metneal impact A lot of the 
radiation may be due to irregular jostling, and this 
portion when absorbed may result in heat But it 
IS the more precise kinds of occurrence which arc 
instructive, and which must inevitably attract attention 

I know that the Bohr Theory of the Atom seems 
at fint against these speculations Electrons appear 
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td jump from one orbit to another, and thereby 

S ve out a Lcrtam quantum of energy But this may 
i a supplementary and not a contradiUory state 
ment What makes the electrons jump? Which 
electron jumps out? Sometimes it is from the K 
nng, sometimes from the L nng, and so on AH 
those things may lx. known But still I ask, Whit 
started the disturbance ? If an electron is generated 
by the impact of light, it does not follow that that 

K rticular electron is the one ejected Its entry m ly 
the means of ejecting another Somehow or other 
the atom must get another, in order to restore its 
constitution There are doubtless many ways in 
which i strayed electron could be rec iptured , ind I 
ventua to suggest that our speculation suggests one 
of them 

PossiBLC Utilisation op Waste Radiation 
There is on immense amount of radiation travelling, 
about spue The whole imiunt of solar radi ition is 
portentous Iht friction which the cirth catches 
though terrestrially so important, is but a minute 
fraction of the whole — less than the two thousand 
millionth part,— ind it seems to have been goin^ 
on for hundads of millions of years The ridiition 
from many of the stars is greater Whit Ixtomts 
of ill th It ndi ition ? Is it all waste ? Spicc 
IS so cnorm lus th it thou„h thousands of millions of 
suns line Ixen jx uring out their energy for thousands 
of millions of >eirs, spate is no wanner The ether 
IS not wirmed by it the ether does not ibsorb it 
The ether is perfectly transparent Yet our instinct 
rebels agunst the idea that all tins radiation results 
m nothing Sir W Siemens speculated as to its 
possilile eomentrilion by total refleetion at in ether 
bound try But I <annot imagine an ether bound iry 
I can more readilj imigine that light results somehow 
in the generation of matter and that there is a 
ruiprotil interaction between matter ind ether 
wives, so thit cich is generated by the other — i 
sort of const int ind perennial interchange 
ricctrons hive come into cxistenee somehow Ihe 
subject ol origins usually lies outside science The 
origin of matter is as beyond our ken is the origin 
of life , ind yet people speculate about the origin 
of life Some highly estimated men of science hope 
at any rite thil some diy the ihemistry and physics 
of life m IV be so f ir understood that a highly complex 
assemblage of organic molecules may simulite and 
perhaps idopt its functions I see nothing incon 
eeivuble in this I ife has originated somehow and 
if we ( an get to understand anything about its origin, 
the effort is lc,,itimate It may fail , but it would 
be a very superficial view of rdigion which resented 
its success Mind dominates matter, and the mind 
of m in IS not altogether of a different order from the 
mind of the Lreitor But this is a subject on which 
I could s ly more on a more suitable Occasion I only 
say thus much now in order to repel any idei of 
impiety m speculating on a possible origin for matter 

HypoTHEncAi Conversion op Radiation 
The possibihty that a small body may graduilly 
grow m mass under the mfluence of an ethei^ tnins 
formation, does not seem one to be scouted without 
proper exammauon Ibe amount of matter scattered 
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about in space is by no means inconsiderable, and the 
problem of its origin has never been ittackcd Given 
matter, the origin of radiation has been more or less 
solved But, given radiation, the idei of its ion 
version into matter has not, so fir as 1 know, been 
mooted Possibly the idea is erroneous But inter 
actions m Nature arc so frequent, and the inter 
relitions between ether and m itter arc so ill understood 
that I think we should not shut our eyes to the 
pijissibilitirs of some reeiproi il intern tun, eien of i 
generitive kind * 

Sometimes 1 see the difficultiis of the liyjiothesis 
sometimes I feel impressed with a sort of probability 
about It It IS eisier to see the difluulties than the 
probabilities But the relationship lK“tween energy 
ind matter— conne ted is they apjx ir to lx with 
the second power of the ehiractinstie ether viloiitv, 
ind with the conception of in intimate fine grimtci 
rotational structure for the ether — is not i hint tint 
should lie too lightly ignored or neglected 

ricctrons build up m itter What builds up 
electrons? They are somehow intimately connected 
with the ether their motion through it displiys to 
us the phenomenon of magnetism and their acccleri 
t on generates waves So far we ire on firm ground 
When wc come to the coniersc or reeipnw il relitions, 
we have but few facts to stind on But the imissu n 
of electrons by moms of light is one of them ind 
the btarmg of this fa t, until it is properly understood 
inevitably justifies speculation 

Prsvious Gilssss 

When I say that the idti of retiprocal conversion 
lias not been minted I am going Ixjond th fiets 
In I onng s ‘ Atomic Theoncs p igc 80 I find the 
following sentences 

Thus It would seem Ihit the energy phenomena 
arc reversible, so that the ridi ition is as it were c on 
vcrtiblc into moving electrons and moving electrons 
arc convertible into radiation It is c f course only 
the energy which is thus convcrtilile 1 he mech unsm 
of conversion is not boa ever known 

Agiin in Millikans book Ihe hleciron when 
sjicaking if Barklis disccicry of the remirkiblc 
alisorbing projierty of matter f ir X n\s he siys 

It will be seen from these photographs that the 
itoms of each p irtic ular substani e t ransmit the general 
\iidiation up to a lertiin intii d frcciuency, and 
then absorb ill radiations of higher frequency thm 
this critical value Ihc extr lordinary significance of 
this discovery lies in the fiit that it indu ites that 
there is a type of absorption which is not due either 
to resonance or to free electrons But these are the 
only types of absorjition winch ire recognised in the 
structure of modem optics We hi\e os yet no way 
of conceiving this new type of absorption in terms of 
a mechanic il model 

Sir William Bragg, m Nature (1931), vol 107, 
P 79 > reference to the experiments of Duane 
and Hunt, says Exai tly how ihis strange transfer 
ot energy from one form to another takes place we do 
not know the question is full of puzzles He has 
several times urged the extraordmary character of 
the fact that a stream of radiation excited by the 

* Ct UUrr in Natukc May >6 19*3 p 701 
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im|)a(l of oni ik<lrun, after trivellinf, u 10% w\y 
and Ixiomin^ enkebltd, cm eject another 

electron with the same or ntcrly the same energy 
as the first Facts such as these have suggest^ 
the (lisec ntinuous nature of e wive front and the 
actual concrete existence of disirete tulies of force 
whuh arc apparently analogous to or suggestive 
of, vortex Aliments in the ether Agiin there is 
the flit tint the eleetrostatie pitentiil energy of i 
ihirge IS similar to what the c(|uivalenl miss woM^d 
passiss if it wen moving with the speed of li^t 
Also, a propas of this I understand that Sir J J 
Thomson has expressed himself thus 

When the energy of i sjstem passes from kiiietie 
inti jKitential there need le tie transformati n of 
fundimentil energv but merely the flow of i miss 
produ ing mitenil with its mtnnsie kinetie imr„v 
from me |x)Sitiun of space to another under the 
guidime ( f the lines of electric force 

In i( ordanee with a few other physicists Thimson 
his I ten led to pjstuhte a fine grimed stru ture for 
the etlie r whie li 1 think rot itinn il but which he speaks 
)f as pirtieles lie suggest thit mis is mide 
up ef identical parti Its ill of the sunt kind very 
smill impireel even with in ileetr n miving with 
the veloeity of light ind uljeit enly to i elefle tin^ 
leeeleritiin not 1 an\ thinge f energy the miss 
ind energy if ea li pirtiek I ein„ eonstint but their 
distributi n dcjxnding n the numi er or t meentrition 
of lines of force e uh line lein„ is it were inehored 
normilly to p sitive ind negitive electrons, but 
c ipable of 1 eing thrown by motion into loojis or 
closed turves which w luld then mivt away with 
the veil) itv of light ind constitute ricliition Where 
fine It woull follow that enussien tf ridunt energy 
must lx leermpinicd ly a diminution in the miss 
of the r idi itin„ 1 dy 

Ihe (inverse therel re tint il sorption cf ridiint 
energy might 1 e i t miiamed by in inert ise in miss 
ilmost n itur illy loll ws 

My prcsidentiil idJress to the Pliysie il Se lety of 
I ondon on the sul ject of opacity tint is on the 
orthodix tlieery of absirpti n generally eleetri il 
IS well IS optic il is ee ntaineel in the / A// M if, for 
April i89j ind also in the Soeietys Pr ee hn„s 
in the latter plicc it is pre edtd bv preliminary 
matte r n it irrelevant to the pre sent discussion 
Mechanism 01 Xusokptidn and Fmission 

lo unelerst ind the mtelianies of ibsorptim we ein 
leirn from tie methinies of emission In i wive 
the eleetrie ind mi„netie vectors arc simultinc us 
tint IS the eleetrie ind magnetic displ leements exist 
togethe r supe rposed \t a source they are only 
coexistent in spue not in time one succeeds and 
gves rise to the other with successive ilternatiens 
A soure e may be at rest ind is mere ly in alternator 
a wave is necessarily in motion The relative phases 
of electric and magnetic oscillations in the neighbour 
hood ef a source determine the fact and the direction 
of motion at eieh locality Combined in one phase 
they expand or advance combined in another phase 
they contract or recede all this is known to 01 cur 
near the source that is near i Hertz vibritor In 
that region, within a ridius of A/a-y^jr, the ethcnal 


disturlianee oseillites to and fro, and beyond tAt 
range a portion of the energy acquires its locomotive 
character and sets out with the velocity of light 

Shall not the converse take place when this speed 
of propagation is annihilated, and the ether disturbance 
IS reduced to locomotive rest within a similar range 
near an absorber? In that region the simultaneous 
eleetne and mignetie disturlxmces would be separated 
and converted into a stationary oscillation by a process 
inverse to that of radiative emission 

( onsideritie ns of this character are indicated by 
me more quantitatively in the Pktl Mag for June 
191J pp 770 78S and in Icbruary 19J0 p 173, 
also in \pnl 1921 pp ^^5 ssj^j^tre I endeavour 
to assoc I ite the ultimate I itc of nation with a kind 
of 1 insteinian grivitationil theory It there turns 
out to be necessary to examine eleetrie illy the essential 
n iturc of absorption ind the illustration or analogy 
with i Hertz vibritor as cither source or sink, is 
employed I return to the subject in June 1921, 
p 9J3 ind again in July 1921 pp 181 183, though 
in the last paper the ehitf point is the disintegration 
of itoms whieh is to be expected at a eert am calculated 
very high temper iturc — such as his sinec Ixen eon 
sidered ly Pnf F Jdington likely lo occur in the 
mtenor el giant stars 

1 ddingt n has taugl t us at any rate liy|)othitieallv 
— th It in the intcnor ol giant stars where the temixra 
ture IS excessive and the ridiation pewerful Ixyoiid 
eisy imagination the sulstince of the star is dis 
tended flown out supprtetl is it were by ridiition 
I omb irdment as the skin of a football, or an india 
lublertyre is distended bv the molecular Iximliardment 
of the air inside He his further speculated so I 
understind tint the mtenor of these stars may 
eon titute i lilxiritcry in which the more complex 
atoms can 1 e built up those s imc heavy itoms of 
which wc have njw it length 1 egun to witness the 
bn iking down under the operations of spontaneous 
ridio activity There lann 1 1 e 1 reaking down every 
where then must 1 e building up somewhere Wc 
do not yet knew what cm le uc mplished under 
eonditions of extreme he it ind pressure —nor 1 m ly 
add under e nditic ns cf great pressure combined 
with extreme old 

It m ly lx said the an il )gv f ails since what 1 am 
trym^ to suggest is the generition of electrons ind 
we nowhere know of the 1 re iking down of electrons 
That IS true wc do not know cither of their breaking 
down or their buildin,^ up It may be that wc shill 
discover the untying ol an electron first , or it may be 
that we shill discover a tying uji first and the untying 
later Oritraiy Ixthat once tied they ire permanent 
Or of c urse it may lx th it they i innot lx tied Hut 
these ciuestions seem to me all ojxn The time tor 
discovery is nc t yet but he would lx rish who would 
say that diseovc ry m iny p irtieukir region is impossible 
If there are any clues it is the privilege and inciitd 
the duty of science to follow them up If the clues 
arc imiginary and useless then open discussion will 
dcmonstritc their futility But if wc c in see any 
distance however dimly, into the unknown, then 
sooner or later we may be sure that pioneers will 
explore those dim regions until they ire illuminated 
with the se irehlights of systematic knowledge 
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Pensionable Teaching Service 

I N our issue of November 18 1922, we published a 
leading artiile dealing with the principles of 
Circular 1286 issued bs the Board of Education That 
circular attempted to define what w u. i 1 till Time ” 
Teacher within tht meaning of the Superannuation 
(leachers) Act of 1918 and the alttmpt was by no 
means successful m so f xr as it applied to teachers of ex- 
perimental seicnt e and te ichers of technology gencrall) , 
and particularly to utchtrs of idvanctd subjects in 
Tedmical Institutions In the irliilc itfcrred to we 
pointed out the salient clefei is of the proposils and 
we arc pleased to record thit in Circulir 1311 of the 
Board of Education now before us there aic not only 
some modifii ations but also some explanations” 
which m themselves modify the origin il proposals 
considerably and suggest that I ull Time 1 car hing 
Scrviec will be determined on broader ind more 
knowledgeable pnnujjlcs thin were indu Ued in Cir- 
cul ir 1286 

Tn the new ureuhr — wc wonder b\ the wiv, why it 
was not issued is i supplement to Cireuhr 1286 — 
the Board of 1 luralion stites iliat il will ipply the 
ptineiples set out in the r rviiul eir iilar subject to the 
modih itiuns and esplanitions indiiated Ibcse 
modih ations go fxr to meet the objeelions rused m 
our article reftirin^ t > Circular 1286 
The Bo ird mtkes it t Icir th it the 30 hours su,.gestcd 
as a weekh minimum (I 1 36 weeks cr the cquis dent) 
wore intended to imlude n t onlj the hnirs of letual 
leaching but ilso hours dc\ ited to suli iriiuj duties 
ent tiled bv t tuil ten lung that utual leaching 
covers nit oils eliss let hin„ in ueoiduiie with u 
rtgultr time ihle, I ut dso the supen isie n i f prepara 
tion ind tutornl work with melniduil pupils or small 
groups ol pupils ind that the sulisidiirv eliilus to lie 
tiken into account ire not hiiutcel to Unst which are 
Iierfomud on the m liool premises sinet in m inj i tscs 
some of tliem cm he pirfnmcd moit eomtnenllv — 
and wt mt> ad 1 mm cftieientls clscwheie Ihosc 
ixplanitions should help to round off minj sliarp 
edges of the parent eiriultr 
Then is also i more definite statement m respect 
of relief fiom lelual teaihin^ hours foi heads of 
depirtments m leehnical Sihools md for assistant 
teiehcrs in seiondirN and other sine Is who are 
e harged with substanli il duties in 1 r^, inising particular 
subjects or m organising ft itures in the torporalc 
life of the s< hool IhisismN iiglit and we art glad 
to see It defimtelj jironoum ed 

In clause 7 of the ongmal i iriular there was a refer- 
ence to research work which wc considered to be \ery 
uns atisfaetor) Tht Board now st ites that tunc spent 
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m instructing students in the methods of research will 
be regarded as forming a part of the teaching Further, 
It is stated that research work whieh enters into the 
actual preparation of lessons to advanced students will 
be properly 'regarded as a duty subsidiary to actual 
teaching 

On the whole, then, it may be said that the new 
circular is more reasonable and more justly favourable 
than the old We still feel that teachers in Technical 
Institutions may be jx'nahscd if their full time serviee 
IS to be judged by the some standard of actual teaching 
hours as that whiih normally obtains m Primary and 
Secondary Schools We admit that the arculars do 
not say they w ill be so judged, but, on the other hand, 
there is no statement, direct or implied, that the same 
standards exactly will not be applied That would be 
extremely unfair, and extremely bad educationally, 
to those teaching subjects which involve experimental 
demonstration and laboratory preparation, and to 
tliose teaching advanced subjects A definite state 
ment on this point would have allayed anxiety on 
the part of many who are approaching the pension 
able age 

further, most of the work done by full time teachers 
in Technical Institutions is evening work, and this 
work IS necessarily more intensive, and involves not 
only a heivier striin in the actual teaching process 
but also much moa complete preparation work than is 
required for corresponding day work We regret that 
this has not been rec ognised in the new circular, for e\ en 
though the ollu ers of the Board may recognise it and 
act upon it, it does not seem f ur cither to the tcuheis 
concerned, or y ct to the Principals and I dncation 
Authorities, that no definite pronouncement is made 
on the subject 

Finally, wc cannot help feeling that Circular 12S6 
should not have been issued officially before it had 
been submitted to representatives of the authorities 
governing bodies, and teachers concerned The Board 
stated in the first paragraph of th it circular that though 
It contemplated the application of the pnnciplcs set out, 
It would be glad to consider any observations by a 
certam date before arriving at a final decision The 
result of the observations is shown by Cirtulor i^ii , 
but surely it would have been very much better had the 
revision been made before the official issue of the first 
circular As it is, there has been much difficulty and 
misunderstanding, and in some cases these provisional 
principles have already been acted upon and, in the 
light of the supplementary and explanatory circular 
before us, acted upon wrongly We also feel that it 
would have been better to have cancelled Circular 1386 
entirely and to have issued a new one amended on the 
Jmes of Circular 1311 

NO 2806, VOL 112] 


Map making from Air Pliotographa. 

Generahsed Ltnrar Perspectivt Treated mth Speetal 
Re/erenee to Photographic Land i urveying and Military 
Reconnausanee By J W Gordon Pp xvi + 184 
(London, Bombay and Sydney Constable and Co , 
Ltd , 1923 ) 31S net 

D uring recent years much attention has been 
paid to air photography as a means of survey- 
ing, the present developments of the subject being 
chiefly due to the varied expenemc which was gained 
m the War The method is There 

are certam conditions under which it promises to be 
successful but no peace time surveys of any importance 
have yet been carried out on this system It is likely 
to be found of value in flat coimtnes, and for maps on 
medium scales Air photo surveys has e been sUt,gested 
for the mapping of deltas, such as those of the Ganges, 
the Niger, and the Irrawaddy, and for the surveys of 
laige native towns The suggestion, made a few years 
ago, to maji a hilly West Indian island m this way, 
was, probably wisely, * turned down ” 

The subject is thus, so far as conicms peace tune 
surveys, in a tentative stige, and any original con- 
tribution to the theory is most welcome Mr J W 
Gordon has made such a contribution in his book 
entitled Generalised Lmear Perspective He gave 
a demonstration of his methods at the British Museum 
on March 25 last, and they have been described in 
popular terms m the Tunes Kis ideas are thus 
being made well known 

The main object of his investigation is to find a 
diieit and simple system of converting an inclined ” 
air photograph into a map or plan In the most 
general case a photograph is taken in the air, at an 
unknown height above the ground, of country with 
unknown undulations and bills , the camera is tilted 
at an unknown angle and the direction of the tilt is 
also unknown Nowadays, however, thanks to the 
insistence of the Air Survey Committee, it may be 
expected that the focal length of the lens wiU be 
known in every case, and also the position of the 
optical centre of the photographic plate 
The first step m Mr Gordons investigation is to 
choose a honzontal reference plane on which the plan 
of the ground is to be projected, at v distance from the 
nodal pomt of the lens equal to Us focal length— a 
useful simplification, which, however, determines auto- 
matically the scale of the plan, so that photographs 
taken at different heights will be plotted on diiferent 
scales 

Mr Gordon introduces us to a new terminology, 
puzzling at first, and not always very clearly ex- 
plamed, but legitimate It is necessary to leam the 
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meaning of such tenns as air-foot, margin, margin 
parallel line, carto photo field, parameter parallel, and 
so on By takmg measurements from the horizon on 
the photograph and from the “ margm ’ on the 
reference plane (the margui being the uitersection cf 
the reference plane with a plant through the ntdal 
pomt parallel to the plate) the invanable reUticn is 
obtained where p—T sec 0 , F litmg the 

focal length, Q the tilt of the optical axis measured 
downward from the horizontal A the distance measured 
to any point in the photograph from the horizon in 1 
H the distance from the margin to the pro]C(.tt n 
of that point m the reference plane these distamts 
being measured in the principal plane Such distamis 
have thus the reciprocal relation that if one set saa 
m the photo plane, is expressed os an irithmeti U 
series the other set in the reference plane will U 
expressed as a harmomcal senes 

Along the line of the intersection of tht photo phn 
with the reference plane all magnitudes hive of course 
the same value , and it also results from the perfe t 
simdanty of position of the two plants that at tiu 
pomt on their mtersection where it is cut b> the 
principal plane (the vcrtwal pi me tontaining th 
optical axis) angles on the reft rtnti plane ire torree tl j 
represented on the photograph This pomt which is 
sometimes known is the isoccntre, is lalltd b> 
Mr Gordon the field centre and, as he remark 
this property of the identity m the two fields of anj 
angle located m the field centre is the fundamental 
law of the perspective of angular magnitudes lie 
field centre is thus an appropnate origin for p hr 
CO ordinates 

Let us now imagine the photograph to be hinged 
along the line of its intersection with the reference (or 
map) plane, and let it be turned round on this a\ s 
until It IS in the map plane The hinge (parametii 
parallel) is a line on which all lengtlis are truly repre 
sentci m the photograph, and the field centre is a 
pomt in this line at which angles aie truly represented 
Distances measured at right angles to the hinge are 
connected by the expression II/p=^/A For distant es 
measured parallel to the hinge we have Y/y=^/A 
where Y is the ordmite of a point on the map, v thit 
of a pomt on the photograph, or Y/y-(X+/>)/p 
where X is the abscissa on the map plane, measured 
at right angles to the hinge 

To make use of these expressions we must fix on the 
photograph the position of this hinge hne, which is 
parallel to the line of the horizon , and to do this we 
must draw the horizon The distance between the 
hmge Ime and horizon is p To fix the horizon Mr 
Gordon rediscovered, in the course of his investigation, 
a solution which he afterwards found had been given 
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by Brook Taylor, of Taylor s Theorem, two hundred 
years ago Thus, let there be three points in a hne 
in the referent e plane (or cartographic field), and let 
the known length of one segment be a and of the other 
A, the Ime Iving m any direction Let A and B be the 
lengths of the represent itions of these segments in the 
photograph Then the distincc V from the inter 
mediate pomt of the three on the photograph, 
measured along the given hne to the horizon, is 
(a-fA)\B/(aB AA) Ihis gives one pomt on the 
horizon and a sciond divided line will give a second 
pomt, so tint the horizon can lie drawn on the photo- 
graph 

Mr Gordon also points out thit it is possible in a 




tmufct m 0 MortM 






Similar wa> , to identify the n ul r pomt on a photo- 
graph by makiOp use of a vertical line on which three 
pomts have been marked at known distances from 
each other Irom the nadir pomt, a line drawn 
through the optical entre, at a distance aF/sinatf 
from nadir point, gives the position of the principal 
vanishmg pomt 

The accompanying illustraMon will serve to give 
an idea of the lines made use of by Mr Gordon m 
constructing a plan from an oblique photograph The 
method used was not precisely that which would (k 
employed in survey work but the diagram indicates 
the general principle The height of the nodal pomt 
of the lens was 16 ft to m above the floor , Uie focal 
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len(,th 6 48 m The optiral centre of the photo 
graph was kno^^n In place of measuring the tilt this 
was determined from the photograph the joints m the 
floor gave the principal v anishing point, and the vertical 
hnes the nadir point If the distance between these 
two points IS Q then the angle of tilt = I sin ‘aF/Q , 
m this L ise the tilt worked out at 37° 57 The distance 
of the parameter parallel and field eentre from the 
pnneipal vanishing point is p If an upright anth 
metieal scale, measuring fnm the parameter parallel, 
IS dr iwn alongside the photograph, this will be repre 
sented on the plan by a harmonical stale Or, by 
computation it h is the perpcndiiular distance from 
the horizon of any point m the photograph the dist ante 
of the representation of this point, measured from and 
at ri„ht angles to the parameter pirallel will be 
P{p-h)lh Ihe intersection of parallels so obtained 
with rav s drawn through the field centre will ,.ive 
the positions of the jioints on plan 
bo far, the sjstera is essentially a point by point 
method of plotting It will no doubt often be found 
of red value and the neatness and simplicit) if the 
few calculations required recommend it espei 1 illy m 
those ascs in which the plate is considcrablv inclined 
to the honzontil It is not so convenunt when the 
plate is nearly horizontal and it would be i mistake to 
suppose that it enables phitogriphs to be converted 
into plans which could n it have been so c inverted I > 
the methods used lieforc its publication Ihe data 
required remain the s ame The method has the minor 
disadv intagc that the pi Ited plan will depend for its 
scale on the height of the cimcri so tint a mcsiie of 
photographs will give a senes of plans on different 
sc lies But this IS not an important ohje ti n 
Mr Gordon si 1 ik is s imcwhat troublesome read ng 
and the student will probahh find the elcirestexf lam 
tion f his metheds and termmol gy in the chapter 
entitled Rei ipitulation But the book ctntains 
origin il matter and will tike its place in tho list f 
authorities whi h those interested in the subject must 
study 

Mr Gordon states in his preface that recent develop 
ments of methods rf military rctonnaissan e have 
given m ur„ent call tor a generalised system he 
writes of the authentic rule which the soldiers of 
1915 s) urgently desiderated he stites lint he 
provides the solution of the mathematical pr Hem 
that gnev ously \ exed the sold trs dunng the >t irs of 
the Great War and he indicates generally that in 
his opinion the want of a knowledge of lavlor s rule, 
rediscovered 1 v him, prevc nted the survey staffs of 
the armies from making effective use of airphoto 
graphs in the construction of mihtary maps This 
does not do justii e to the work of the survey staffs 
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The writer of this notice 1$ satisfied that if Mr Gordon’s 
book had been available dunng the War it would have 
made no matcnal difference Mr Gordon provides a 
new method of plotting , but several other thoroughly 
sound methods were in use 

No diflicultj was, as a fact experienced in converting 
air photographs into plans by the methods actually 
used It IS not the case that obhque photographs 
were avoided on account of any supposed difficulty 
in making use of them This is a mistaken idea 
Photographs departing considerably from the hon 
zontal were in general gvoidoUpiWcnuse it was neces 
sary to get vertically or nearly vertically, over the 
enemy to find out what he was doing and to avoid 
the interference of cover Ihe photographs so 
obtained although taken on plates that were only 
inclined to the horizontal some 3° or 4° on the average, 
were not treated as plans but were converted into 
plans by perfectly orthodox methods There is an 
admirable exposition of the matter by Lt Colonel 
M N MacLeod entitled Mapping from Air Photo 
graphs, pubhshed by II M Stationery Office All 
who an. interested in the subject may lx; advised 
to read this 1 hey she uld also read Mr Gordon s 
instructive hook and they will thin see that there ire 
several ways of killing this partuular cat 

Two other matters < all for spei lal comment namely, 
contounng from air photographs and the use of a 
vertical host As to the first the thee rctual difficul 
ties are not fjrmidable but tlie prarlical difficulties 
are ind neither Mr (lordon nor any one else has yet 
properly sc Ived them \l present Mr G irdon s sugges 
tion IS as good as iny and th at is to plot tw i maps 
of the same piece of ground from two different {xisitions 
of the acre plane ind determine the heights point by 
point by me ans f the v try ing jiarallaxcs This agrees 
with the advi cofLt Col MacLeod whiclns to prejiare 
prints o[ two photographs separately taken rectified 
to a ( hosen horizontal plane and from one of them to 
mikc a truing which cm le superimposed on the 
other fir rrmpirison of paiallixcs But even this 
method will fad when the p iints arc not visiblv marked, 
and would le inapphealle to the contounng of an 
ordinary hill side lerhaps somethmg might be done 
by stereoscopic plotting from two parallel plates 
simultanec iislv exposed from the extremities of the 
wmgs of an aeroplane 

With regard to the use of a vertical base Mr Gordon 
points out that it is thcoretiCallv possible, given, in 
the oblique pjiotograph a vertical line which has 
three points marked on it at known distances from 
each other, to clelermine the nadir point on the photo 
graph, and the optical centre bemg known, the lilt 
and p irameter par illel can be found But the practicS 
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difficulty of arranging tor such a vertical line to appeir 
in the photograph would appear to be consideralle 
Ropes suspended from small balloons are Lable to be 
deflected from the vcriical by local air movement 
and the system would involve additional ippantu 
The suggestion is an ingenious one however an 1 
deserves to be tried 

It should be noted in conclusion that recent t exper 
ments by Prof Melvill Jones and Maj J C GnffitI s 
have shown that it is possible to fly on such an even 
keel that the photograpluc plate shall seldom he incline 1 
to the horizontal as much as «“ This would result m 
linear errors on the uncorrected photograph, of less 
than per cent In many cases this class of plottin,^ 
error con be permitted for detail and in such cases n 
knowledge of, or correction for, tilt would be required 
and all that would be necessary would be to know 
the length of one line on the ^round to give the stale 
There would be a great swing of time and expense 
in plotting the map and in fixing ground (xiints ind 
for the more rapid kinds of reconnaissance m flat jr 
undulating country progress miv be hoped for in 
this direction 

Light and Health 

Hehotherapy By Dr A Rolhtr With the ( ollabora 
tion of Dr A Kosselet, Dr H J Schmid Dr E 
Amstad (Oxford Medical Publications ) Pp xxii + 
288 (London Henry Frowde and Hodder and 
Stoughton 1923 ) net 

A lthough it has long been known that certain 
radiations have a powerful action on phvsio 
logical processes it is only in recent years that much 
attention has been given to the subject as it affects 
the higher animals Apart from the mechanism of 
::arbon assimilation m the green plant our eyes hwe 
been mainly directed to the leUial effects of ultra 
violet rays and, more recently still to those of X rays 
and c f radium The author of the book before us was 
ono of the first to appreciite and to make practical 
use of the beneficial action of sunlight Dr Rolliers 
orork at Leysm has been made fimihor to readers of 
Nature by the recent lecture given at the Royal 
Institution by Dr Saleeby and the reviewer cannot do 
better tlian refer those who wish for further mformation, 
wth abundant and deeply mteresting illustrations to 
this translation of Dr Rollier s book Forewords are 
:ontnbutcd by Sir Henry Gauvain and Dr Saleebv 
arhile special chapters are included on the scientific 
Msis by Dr Rosselet, on the use of X rays in the 
xintrol of the progress of the treatment by Dr Schmid 
ud on the adjuvants of heliotherapy by Dr Amstad 
who also adds a chapter on non tuberculous diseases 

>S«<Naiuiu' MiyaSuidJum ipi) 
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The book itself is a most fascinating one and will 
be found full of mterestmg details not merely of 
clinical nature, but of value to the student of science, 
art or morals It should have i wide circulation, and 
the only criticism th it I am inchned to make is that 
the price seems rather high I refer to this now m 
order not to end on i discordant note It is difficult 
to sec what might be the cause of this high cost, and it 
is to be feared that it may lend to restrict the sale of 
a book which should be in the hinds of everyone who 
has at heart the happiness of his fellow men, and 
especially of those who love children I wish par 
ticularly to direct attention to the wide general interest 
of the contents because the title might give the 
mistaken impression that it is i purely medical work 

The scientific reader will notice that we hive much 
to learn os to the physiological action of light and it 
Will probably serve the best purpose if I devote the 
space avadable to i bnef reference to the facts brought 
out by Dr Rolher s work and to the gaps wliic h await 
the results of further investigation, much ol which can 
be done in the lalniritory 

In the first pi icc wc must distinguish between the 
effects of ravs ( f different wave lengtlis In rickets. 
It is i limited region of the ultra viokt thit is effective, 
n tuberculosis we have no precise knowledge of the 
mportint region except that the heat rays of long 
wave length hav e to be guarded against The necess iry 
exposure cannot be tolerated except under the cooling 
influence of alpine air or of sea bathing Recent work 
tends to show that the ravs of the red end of the 
spectnim miy neutralise the benefit of the shorter 
wave lengths There is scope f >r investigation of the 
action ot opt il sensitisers when atmospheric con 
ditions cut off the active ravs The red ilgae give 
Us an example to follow It is also clear thit exact 
measurements and reiords irc needed of the rays of 
vanous wave lengths present in the sun s hght in 
different places and at different times of the year and 
diy 

Next wc may note thit Dr Rolliet has from the 
first been aware of the fact that the direct action of 
the rays on a diseased organ is not what is required 
I xposure of the skin in any situation suffices It is 
natural to draw the conclusion that some photo 
chemical product is sent from the skin into the 
circulating blood But we h i\ c as yet no actual proof 
( f this and there are other possibilities which cannot 
be entered into here In any case we are shown that 
the skin has some important functions hitherto uif 
appreciated 

Then there is the remarkable fact that it is only 
those individuals whose skin takes on the well known 
Irown pigmentation after exposure to the sun who 
I I 
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reict rapidly Wc do not know the meaning of this — 
whether it is merely an unessential reaction which is 
associated with other iharactenstics of the mdmdual 
whether the brown pigment is an optical sensitiser 
or again whether it is a screen to cut out injurious rays 

A further question requiring more investigation is 
the increase in oxidative metabolism There may be 
reflex effects to muscle or a direct result of warming 
of the blood (Sonne) or it maj be simply a reaction 
to the cold air It appears that the muscles of tuber 
culous patients may grow m si^e and firmness althoUt,h 
they may be but little used 

The general effect of the treatment is not to be 
overlooked especially in the case c f children brought 
into bright and interesting surroundings 

Although It is in the direct cure of disease that 
the most striking effects of sunlight are seen it is 
impossible to bel eve that the physiological processes 
at the basis of these effects play no part in the pre 
vention of disease Dr Rolher has an interesting 
chapter on his ficole lu Soleil established for 
children predisposed to tubercular disease Exposure 
to sunlight must moreover he of the greatest im 
porttnee in maintaining, normal health — a fact far too 
little taken to heart 

There are man> points of practical importance 
brought to our notice by this book I may conclude 
with mentioning two of these Dr Rolher shows that 
pulmoniry cases do quite well contrary to the view 
often expressed Care must he taken to avoid over 
heating and exposure to the sun must be very grodu il 
with adequate vontilalnn The other point is the 
necessity for keeping the atmosphere over cur large 
towns and manufactunOp vreas free from the pollution 
of smoke \V M Bayuss 


Primitive Culture Analjrsed 

Early Ctvihsatton an Introduction to Anthropology 
By Alexander \ Goldenweiser Pp xiv 4 438 
(London Likutta and Sjdncy G Ci Harrap and 
Co Ltd nd) net 

D r (jOLDPNWEISFR Im long been known for 
his acute criticism m various jmmtls jf the 
theories and nstructivc efforts of the most nittd 
ethnologists we therefore welcome in this introduc 
t on to anthropol Jgy \n exposition of his matured 
views though lus b lok will but partly supply the need 
there is for a sj stem Uit treatise on ethnologj 
The book consists of three parts the first dt ils with 
a general sketch of the Lskimo flingit and Haida 
Iroquois Baganda and Central Australians os illus 
trativc of distinct civilisations though 111 each case one 
of their respectiv e cultures has liecn giv en more careful 
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treatment than the others Goldenweiser correctly 
states that the onlj way to know early civilisation is 
to study it m the wholeness of its local manifestation ' 
The various activities and beliefs of a people are so 
intimately interwoven that quite wrong inferences may 
he drawn if a custom is separated from its context and 
compared with an analogous custom isolated from 
another group These five accounts afford material 
for future discussion as the author states other 
groups would have served as well but these suffice 
for practical purposes without rendering the book 
unwieldy 

The second part deals with industry art religion 
and magic and society which are considered partly 
from the point of view of special cases and partly 
constitute a limited comparative survey There is v 
great deal of valuable matter in this section but there 
are also many aspects of culture that are not alluded 
to possibly from lack of space hor example the 
researches of A R Brown on various Australian tnbes 
throw new light on Australian sock logy and what is 
often termed soul sul stance is not mentioned In 
discussing diffusion versus independent development in 
earh civilisation some valuable reflections are made 
Graebner s views arc slightly criticised 1 * lliot Smith is 
dismissed with scorn but Rivers is dealt with at greater 
length though some of his arguments are described as 

highly artificial The author concludes by saying 

we must reiterate our former position that the 
diffusion of civilisation frem tribe to tribe 1$ but one 
of the lasic fictors in cultural adv uice the other 
factors I eing human crcativeness resulting in the in 
dependent origin ition of new things and ideas though 
elsewhere he sav s the civ il sat onal role of I orrowing 
IS fundamental 

In the third part Dr 0 < Idenwciser discusses various 
theoiies of early mentality those of Herbert Spencer 
that the ghost is the corner stone of early theology 
that spirits irc derived from ghosts the nickname 
theory of animal and other ults the views of Frazer 
on magic and its relation to science and religion the 
origm of exogamy lie says that Wundt approached 
the pr blcm of primitive mentality with a far broader 
and deeper equipment in scientific method than did 
Spencer Ty lor or Frazer Vs a student of psy chology 
he was pro f against the illuremcnts of a facile mode 
of interpretation of primitive thought of wluch these 
auth rs are s often guilty lie discorded the crude 
rationalism of Spencer and Tv lor The associa 
tionism of Frazer also ollapsed before Wundt s critical 
onslaught but even Wundt often failed to escape 
the allurements of monogenctic derivations Durk 
heim also receives very favourable consideration, 
though his tremendous exaggeration of the import 
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ance of social factors as contrasted with all others is 
duly noted and he fails to do justice to the con 
tribution of the individual to religious experience 
He also disagrees with certain aspects of Levy Bnihl s 
views and with Rivers in his cnticisms thereon he 
like others cannot accept Freud s Cyclopean family or 
his conception of totemism 

The last chapter on early life and thought is *10 
admirable constructive effort on the part of the author 
in which he ranges himself on the side of the French 
and German psychologists as opposed to British 
anthropologists 

As Dr Goldenweiser freely criticises others hecannit 
object to having a few of his own shortcomings pointed 
out Buganda lies north and north west of the 
Victoria Nyanza we are told that maize is perhaps 
the principal staple food of the Baganda (p 83) but 
Roscoe says no gram is grown and that plantains 
furnish their staple food There are more varieties of 
Australian canoes than the two bark ones he refers to 
and the dingo is not a wolf hut allied to the Indian 
dog The decorative nit of Australia is more varied 
tlian he imngines and ceremonies for the multiplication 
of totemic animals are not confined to the Aranda 
ns he seems to imply (pp 109 381) Pile dwellings 
and tree houses have a more extended range than is 
indicated (p 13s) Ihe great stone images of Faster 
Island are not wooden idols (p 306) It is 
incorrect to describe Flliot Smith as a follower 
of Rivers if anything the reverse is nearer the 
mark The statements are erroneous that Man 
has never used man as a regular article of diet 
we do not hear of the eating of relatncs (p 3)6) 
Throughout the book the term ctchin^ is used 
for engraving or incising etching is a definite technical 
process A C Haddon 


Sir Alfred Yarrow 

Aljrtd Yarroiv hif Life and Tier/ ( mplcd by 
Fie inor ( Barnes (Lady Yarrow) Pp x\ + ,38 + 78 
plates (London F Amild and ( i 1923) 
10s 6 d net 

L ady \ arrow has given us a most intcnst ng 
and genial account of tl e life and work of 
Sir Alfred Yarrow and has successfully portrajed 
in happy and engaging style a character which Smiles 
would assuredly ha\e lieen glad to utilise in his examples 
of Self Help and to have included in his I i\es 
of the Lngineers She has succeeded in showing 
not only the shrewd business capacity of Sir Alfred 
but also his remarkable abihty to apply science to 
the needs of the great industry witli which he was 
chiefly associated especially in those branches in 
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which he was m the front rank of pioneers for a \ery 
long penod His admiration for the attainments and 
discoveries of the man of science stands high but it 
IS equalled by his appreciation of the sound sense 
and fertility of resource of the sk Iful manual worker , 
and a perusal of the book will indicate the reasons for 
his being in the forefront of those who have dented 
advantage from the hippy combination of the two 
Lady Yarrow shows that Sir Alfred equipped with 
an abundance of scientific and generil knowledge, 
was quick to perceive when the teichmgs of science 
or of handicraft or both could be brought to the aid 
of his problems and soon satisfying himself of the 
accuracy of his premises (generally by the help of 
homely but convincing experiment) he rapidly pro 
ceeded to successful solution mostly with satisfactory 
and frequently with far reaching results 
It has fallen to the g lud lot of many to have been 
associated with Sir Alfred in s me portions of his 
comprehensive work few if any can have been 
connected with the whole of the developments m ship 
building and marine engineering m which he has 
taken such a prominent pirt and this storv of his 
life consequently c mtams mu h of interest th it must 
le new to every individual reader however intimate 
his acquaint ime for a per id may have been To 
all such the book will 1 e h ghly rem n scent and 
naval engmeers m partiiular will recall many exciting 
incidents of the trying times wheh m irked the 
endeavour to get better than their lest fr m the 
coalhred b iler and the high-speed rec procatiOo 
engine eich in its special pandemomc envirinmeiit 
As descriled m the Ixxik these expercncts con 
stitutcd a phase provoked by the demand for high 
speeds which necessitated the use of extremely light 
machinery and thev hid to be endured to prepare 
the w ly for the cn^ii c room on 1 tions th it we n w 
enjoy- perfect pea e w itl oil fired b ilers and turbines 
Sir Alfred \ arrow s part m the devel ipmcnt of 
hgh speed craft is r,encrall) will known but the full 
ixtent of the pari he took dunng the ar is perhaps 
n t so wdclv known The chapters devoted t this 
portion of h s work do nrt d sclosc the whole f his 
iff rts so rem likable m one of his advin ed years 
hut they arc suffi lint to rcvi il hs 1 igl sense of 
patriotic duty ind the veisallity and value of his 
vigorous endeavours lit enj ved the e nfidcncc of 
lord Fisher m his werx lor the Navy and amply 
1 roved that the confidence was justified 

But m addition to his hi^h pr fes i mal reputati m 
Sir Alfred is esteemed for his k ndly d spe siti in coupled 
with more than an irdinary desire to help his fellow men 
The author s note at the end of the v olume delineates 
this side of Sir Mfred s character in touching words, 
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and her mtercstinf, desrnptions m the text of his 
pnncipnl philanthropic schemes supplv further details 
Ills own ideas ot how to dispose of t Ixcknct. at the 
bank in excess of what is necessary arc paen in 
(liapter X\ The Convalescent Home and are 
commended to reiders who will ifterwards under 
stand mire readil> the unique reasons for Sir \lfred s 
man> generous henef ictions during his lifetime 
Lady V arrow has evidently compiled her work under 
some restraint as more could be told both of Sir \lfred s 
professional success and of his bounty and his methods 
of entouraginf, others (for example his recent munificent 
gift to the Royal Societv is not mentioned in this 
book) but she has tol 1 enough to warrant Sir Alfred s 
claim thU his business life his been filled with 
sentiment ind friendship She is to be congratulated 
on the scheme sequence and style of the compilation, 
and she can be assured that her work will be highly 
apprcciitcd by the verv large circle of Sir Alfreds 
friends G G Goodwiv 

Our Bookshelf 

(jrundris% dtr allgemfinen Zoologte fur Studterende Von 
Dr \lfred Kuhn Pp viii + 212 (Leipzig Georg 
Thieme 19^2 ) 

This is a wholh admirible text book We 1 now of no 
book in the Ln lish 1 in ua„c i \actlv like it none that 
attempts so much within sc limited a spue ind 
m leover attempts it s su cessfulh with a die 
rt^irl to the re itiiriments ef those for whom it is 
written ind to the miintcnince of i proper bilincc 
between the v arious p uts f the subject The bj k is 
divided into three appr ximatelv equal parts the first 
givin„ i rapid suivev of the morphology tf each 
phylum of the amm il kin,.dom the second an a oiint 
of the physiologv of animals ind the third i review of 
the miin principles if embryrlogv and the pr Hems 
of variation heredity sc\ ind cvolutitn Ihe 1 ok 
ec ncludes with a short bibliogriphv of more adv in ed 
text books and ori^,inal memoirs to which the student 
can turn for more detailed information on anv point 
In attempting to treat of the whole of the animal 
kingdom in 70 pages the author may be thought to have 
essayed an impossible task Bv confining himself to 
the broad and general characters of each phylum, 
without entering into details of any one tvjjc however 
and aided by an excellent series of diagrammatic 
figures he has succeeded in giving an admiral ly clear 
account of caieh phylum The look is intended for 
medical students and consequent l\ special emphasis 
IS laid on parasitic forms thriughout without however, 
o erburdenmg the book in this wav or losing the 
general persp^ive of the whole Ihe illustrations 
have been mainly drawn spceiallv for this book They 
arc in the majority of eases schematic drawings very 
elcarlv reproduced and exeellentlv chosen for the 
purpose and would make good wall diagrams for lecture 
purposes 

The point which most impresses us in this book is the 
excellent balance which the author has kept between 
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the three broad divisions of zoology — morphology, 
phvsiology and embryology — ^with its kindred problems 
The general course given to first year medical students 
is apt to be weighted too much on the morphologieal 
side phv^iologv is generally neglected and verv little 
consideration is given to the fundamental and general 
problems of zoologv We feel sure that a course on the 
lines so admirably sketched by Prof Kuhn would give 
the medical student a broader outlook on zoological 
subjects would interest him more for its own sake, and 
would make abundantly clear to him the fundamental 
beanng of his zoology course on his future life s work 
He would no longer regard zoology as a subject put 
into his curriculum for his ultimjUcronfuston to be got 
through with the mmimum afflMfft of work in the 
minimum time With a little amphiication, Dr 
Kuhn s book would serve as a basis for subsidiary one- 
year courses in zoologv for science students 

Our Solar System and the Stellar Unit erse Ten Popular 
Leitures By the Rev Charles Whyte Pp xi + 
234 + r8 plates (London C Gnfhn and C o Ltd , 
1923) 10 6d net 

The ten lectures which ff rm the liasis of this volume 
were delivered as the Thomson Lei tures for the session 
1919-1920 in connexion with the United 1 ree Church 
College \bcrdctn The v provide a survey— fairly up 
todite and in general acrurate — of tht present state 
of astronomical knowledge in a form suitable for the 
non snentifii reader so far as it is jxissible to do so 
without the intrrduition cf mathematiis or of mathe 
matii il reasoning 

There art a few errors to which attention mav be 
dirtcted The statement on p 27 that the theory 
nnv „entrilly ic opted is I cmg the ehief lause in the 
maintenince of the suns heat is that advanced by 
Htlmh Itz in i8.,3 is not cirrcit It is well known 
that ths theirv is not in accord with geoligual fa ts 
Again on p fxj it is stated that a temperature of 
7 so® 1 at the surfaic of i planet corresponds to an 
intcnsitv t the rays of tht midsummer sun multiplied 
by 9 I his IS ol tour c a fillacy The rotation 
pcTitd of Mercun is not known with certainty though 
from p 61 the contrary would be inferred It is ler 
tainlv exceeding the limits of scientific truth to say as 
on p 151 that we have every reason to believe that 
a number of planetary Ixxlits many of them exceeding 
in size our own solar satellites travel round these suns 
in swift motion over enormous eircumfcrences while 
on p 164 the sentence They (the Cephcids) are 
situated from us it enormously greater distances than 
those which up to now have been measured requires 
modification In dealing with the Martian canals 
their possible subjective nature might have been men 
tioned The detailed elementary calculations on pp 
61 2 87 8 might have been omitted with advantage 
The book is well produced with gocxl paper and clear 
type The plates liavc been carefully selected and it 
IS a pleasure to sec them reproduced on well glazed 
paper loi frequently astronomical photographs lose 
much of their value when reproduced m popular works, 
through the use of inferior paper The book can be 
recxinunended as one w hich will provide muc h mtercstmg 
reading to those who though without scientific training, 
are interested m astronomy II b J 
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Somt Questions of Phonetic Theory By Wilfnd Perrett 
Chapter 6 The Mechanism of tlie Cochlea Pp 
39 8o (Cambridge W Heffer and Sons Ltd 
1923) 2s ntt 

This section of Mr Perrett s book is an attack on the 
resonance theory of hearing and on all those who ha\ e 
written m support of it It is his avowed object to 
hy the yammering ghost of sympathetic resonance 
in the cocdile i (p 44) IIis criticisms of the resonan t 
theory arc under three headings (i) An attack up n 
Helmholtz s theory of beats as he conceives it The 
construction he puts upon Chvpter VIII of the 
fonempfindungen is, in the reviewers opinicn 
forced and unfair (2) An uncorroborated pcrsmil 
experience of lus own which leads him to the conclusion 
that the ear can distinguish two notes in perfc 1 
physic il unison sounded simultaneoush (3) Hat 
speech sounds cm terminitc suddenly in i voiceless 
occlusion consonant consequently no after vihri 
tions of the b isilar fibres occur Mr Perrett quot s 
^rapine speech records, but admits that the evidcn c 
driwn fnm them is me inclusive 
We gither that Mr Perrett his ibmdoncd the 
Wnghtson theory in favour of a travelling bulge 
thcirv on the lines of those of Mever and Ur Kuilc but 
he docs not appear ti hive brought lorwtrd any iddi 
liontl evidence m support of this view He tells us 
that the preceding four liaptcrs of his book have been 
received with gratuitous lontumelv m certain 
quarters (p 59) We cannot help thinking that his 
manner of conductmg a controversy may have been 
responsible to a certain extent fur the treatment his 
work his received G W 

T/ie 4 fnertcas By J Bruce (The 1 xj 1 ler 
Geographies) Pp viin-216 (London G I cll 
and Sons 1 td 1922 ) 35 

A NKW note is intr iduced into elementary geographic 1 
teaching bv th s volume which appears to be the fir t 
of a scries \fter an introductory cliaptcr on map 
readin^ there arc several chiptcrs describing the wav 
m wh ch the American cmtincnt was discovered and 
opened up bv Luropeans I he sections arc vividl 
wr tten and cannot fail to interest, although the pan 
graphs and map dealing with Arctic Canada and the 
Is^rlh west passage would bear some revision Ihcn 
folliws a general geographical survey of the Americcs 
Eipht double page plates with full descnptions arc a 
notable feature and there are in iddition sev eral sketc h 
maps and twi coliured orographical maps The 1st 
of books for students re iding is useful but might well 
be extended The biok as a whole g ves i far mere 
vivid picture rf North and Smth America than the 
more formil analytical text books succeed in dim 
R N R B 

Elements of (jlass blowing By Dr II P ^arin 
Pp IX +116 (london (i Bell ind Sons, Ltd 
1923) 2s 4c/ net 

Dr Waran s book deals in a clear and practical wav 
with many things which a research student will find 
that he requires to know The ability to put together 
and to repair simple glass apparatus is one of the 
things which he shoulcl gradually acquire, and this 
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book will be found a useful guide m this direction It 
IS very doubtful whether the laboratory worker will 
find It desirable to make his own stopcocks or Dewar 
vessels , the time spent on such work would usually 
be more profitably applied in research but in places 
where apparatus is not easily obtained it mav be 
quicker to make it As a general rule unless one has 
become very proficient in glass working, it is usually 
cheaper and quicker to leave c implicated things to 
the professional man 

The Wonders of tie St ir By J iseph McCabe Pp 
IX +1141-4 pi lies (Londiu Walts ind (o, 
1923 ) 3i net 

Thf author has written i senes of velumes on v aric us 
phases of evoluti n the present book belongs lo the 
senes and discusses the light th it his I cm thriwn on 
stellar and plinetary evolution ly the discovencs of 
the last half ccntuiv \s an illustritioii of the diffi 
culty of keeping up to due m di cussing the status 
of the spiril nebula some f the viiws of hading 
istronomers in lav our of the island universe 
theory that arc qu ted in the bock have ilreidy Ixen 
modified by the discovery 1 f the r npid r tali n 
While i few senttn es hue iiid theic might le 
picked out fjr criticism eluellv the stitemcnt cf 
matters of conjecture as ficts on llu while the picture 
„iven of our present knowledge ftheumvetse ippears 
to be correct ind as comphtc u> cm be expected in 
the space of n2 pi„cs \\c svmiiathi e with the 
authors appeil fir i general agreement among astron 
omers is lo tlie me ining of i billion 

\ C D C 

Astron mite Grosse Beuegmg uud I ntfcruung der 
Htmmelsforper \on \ 1 Mobius 13 \uflage 
bearbcitet von Prof Dr Hermann Kolxild led 2 
Rometen Meli rc und dis Slemsvstcm (Namm 
lun^ Goschen Nr i;2>) Pp 128 (Berlin und 
Leipzig W dc Gruvter und (0 192,) is 
This little b ok has three hiptcrs clcihng with 
comets ind meteors the fixed stars ml e mogony 
rcspectivelv 1 his restriction f subjects mal les each 
to be treated pretty fullv in spite of the sni ill size of 
the volume The inlorn ition is hnugit up lo date 
ind includes recent comets, the Giint and l)w irf 
theory ind a discussun of the plinetesimal theorv 
Ihe star maps e,ive tin p sitions of all stars c f m igni 
tude 5 or brighter down to south Dcxl 45 

\ C 1* C 

Iracls of Bnti h Animals 1 ditcd bv II Mortimer 
Batten (I dinbuigh ^\ d \ K ] Imstcn, 
1923 ) 4J net 

This public Uion tikes the form fa 1 ut -oin x3om, 
depicting in life size the sjoors of the cimmonet 
British wild animals ind ci domestic inimals for 
c imparison with bnef explan itorv notes bv the editor 
Ihe diagrams are boldly ind eleailv printed and the 
chart should be of the t,reite 1 use f ir the teaelung of 
nature study in schools ind foi the instruction of Boy 
Scouts and Girl Guides in the craft of the country side 
The omission of a figure of the track of a dog is one that 
should be made good m a future edition 
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Letters to the Editor 

The Editor does not hold htmself tesfotistble for 
opinions expressed by his cof respondents Neither 
I m he undertake to return^ nor to correspond ’vtth 
th uritefs of rejiited Manuscripts intended for 
this or any other part of tiw URf No notue ts 
tihn of anon\ mous communuations ] 

Photographic Platea for the Extreme Ultra Violet 

In recent jeirs tlierc hi\c l>een v number of 
attempts to improve the photographic methods 
perfected by Schumann used in the mve&tigalion 
of the ultra violet so fax without any very stnkinf, 
results 

liecently Mr David Mann and T ha\{ been making 
some experiments with the daguerreotype process 
7 he results though interesting ire so f ir of no great 
pr icticil \ alue It is not difhcult to prepare a surface 
which will be very sensitive in the region about 
wave length 1850 A I and on two or three occasions 
we have obtained records extending to wave length 
584 A L I lit in general the behaviour of the plaits 
in the extreme ultri\ioUt is capricious and un 
satisf ictoi > 

Ducliux ind J( intct (/ utnal di thy ijiie 11 
lO’i p isi) hue distnbtd i w i\ of Schutninn 
ising an ordinat\ dr\ plati b> treating it willi 
sulphuric acid ind icicntU \ston has rcftirfd to the 
same process M Ducliux has been so kinl is to 
send nu some spcctiiiens of the rtsults he his 1 toiiud 
He informs me however that he prefers niotlur 
mcthodwhich hi mil his colleagui have clisccvcrcd 
dtscnl td in thiir irtiili just eitcd Ills cxpiri 
mints win confined to the region of the spectrum 
which mw be investigated with a quirt/ pnsm 
spectn^raph 1 hive ccntinued them into the 
extrcim ultraviolet 

The proceduri is cxtremelv simple A fast com 
merci il photc gr iphic pi ite (I hive cmplo>ed i 
Seeil 30 ) IS lotted with a thin film of i colourless 
pariffin oil It is then ixposeil in the nsuil wav m 
a V icuum sptifroscopt tin oil is removed with 
acetone and the pi ite is developed Ihe results are 
nearlv though not quite as good as those which 1 
hue obtained with the most sensitive Schuminn 
plates prepired recording to the old methoel it is 
quite eisv to get a record of the strong helniin line 
at X584 A I 

The suciiss of the process evidently depends on 
fluorescent action I h ivc tned a number of diffennt 
kinds of oil and 1 find that Nujol i very pure 
oil sold in this country for medical purposes yields 
good results 

I feel sure tint this discoveiy of Duclaiix and 
jeantet will prove a nil blessing to all spcitro 
scopists who work in the extreme ultra violet 

iHi-oiioRr L\m\\ 

Jefferson Labor itorv Harv ird Lniversity 
June .8 


The Presence of Urease In the Nodules on the 
Roots of Leguminous Plants 

AinrTi the discovery of urease m the Sova be in by 
Takeuchi in 11)09 the presence of tins remark ible 
urea splitting en/vme was soon recomiscd in the 
seeds of many leguminous plants On the other h ind 
while the oceiirrcnce of the en/yme m st^s from 
widely different varieties of plants h is lietn recorded 
in recent years its absc nee from the seeds of several 
Leguminosas has ilso been noted 
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So far as we have been able to ascertam the 
peculivr root nodules of legummous plants have not 
hitherto been tested for urease Expenments carrtad 
out m this 1 iboratory m conjunction with Mr J v 
Colhns have revelled the presence of tlie particular 
enzyme in all the cises exammed Crushed nodules 
taken from the well washed rootlets of Tr if oh urn 
brocumbeni T prafense 1 repens Vtcta sahta 
Midicago saliva Galega ofictnahs vanous lupins and 
the garden pea were placed separately in a two per 
cent solution of urea (stenlisca bv saturation with 
toluene) to which a few drops of ncutril phenol red 
solution had been added as indicator A purple red 
colour due to ammonia generated from the de 
composition of urea was gradually developed m the 
solutions after they had been aj^mtaincd at 55° for 
about an hour Several conlro^^^nments showed 
that ammonia was not generated m the absence of 
urea and that the solution of the latter alone did not 
change ihe colour of the indicator under the above 
conditions Also rootlets not beaiing nodules and 
roots taken from pi ints belonging to several different 
natural orders failed to give iny evidence of the 
presence of urease Judgitvg from qualitative cxptn 
ments nodules fiom the white and the yellow tree 
lupin api>eared to be the most active of those examined 

1 rom these obsm ations it must be concluded tb it 
the noilules on the loots t f leguminous plants possess 
an addition il fuiii tion to the one winch they h ivo 
been known to perfonn siiue Hcllriegel s discovery 
WhUc we havi m t found urease in any roots devoid 
of nodules clear i v idcnce w is obt lined of its presence 
in the cv limine il tuberous (,rowlhs developed from 
the lOotstoek it the lesser lelinlitu {liaiiUHCulus 
1 liana) Ihis is the onlv i asc so fir in which the 
enzvini has liecn delected in the adjunct of a root 
outsile the leguminous funily ot plants 

An interesting demonstr ition of the presence of 
the en/yme e in le made without crushing the 
ntxlults Ihe entire root cut from i yi ung pe i plant 
or preferably from i young lupin is it usu illv c ernes 
larger nodules is iinnierscil in a solution of urea 
contiming 1 hbiral supply of the indie itm (neutral 
phenol red) Ihe action of the en/yme is illowed 
to eonlinue until the solution has ittamcd a rich 
purple leil colour wluch of course remnres a much 
longt r tune than if the nodules h id been crushed 
The root is now removed from the solution nnsed for 
a few moments under the tap and then placed in 
water to which a few drops of the mdicitoi have 
been added Ihe diffusion of alkihiie solution fiom 
nodules into the outer hquid can be readily observed 
by the rone of colour which forms in the solution 
directly round the nodules 

While the first part of tins experiment illustrates 
the relatively feeble activity of the nodules in situ if 
the root lie now washed in running witcr until the 
colour of the indicator is no longer affected it will be 
found that when immersed again in a solution of 
urea the rite at which the latter is decomposed will 
be much greater thin when the nodules were tested 
originally This obviously suggests tint urease is 
produced within the nodules dunng contact with 
the urea solution I nder nitural conditions the 
micro organisms jirescnt in the nodules are probably 
eoncerued in the generation of the en/yme as required 
In our expenments the antiseptic power of toluene 
was apparently insufficient seriously to affect their 
activity Pending a more extended investigation 
of the subject our preliminary observations seem 
worth recording 

h, A Werner 

University Chemical I aboratory 
Tnnity College Dublin 
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Solar Activity and Atmospheric Electricity 

Dr Chreb in a recent paper * gu mg the results 
of his mvestigation based on the Kew atmosphtru, 
electric data reaches the foUowmg interesting 
conclusion as stated in his abstract The results 
obtamed are on the whole not mcompatible with 
Dr Bauer s conclusion but they indicate that if -i 
relationslup of the kmd suppo^ exists the sun 
spot influence must be very much less m tin, c-isc 
of atmosphenc electricity th in m that of tencstnal 
magnetism The conclusion • refemd to b\ Or 
Chree is that the potential gradient of atmosphenc 
dcctncity apparently vanes durmg the sun spot 
cycle increasing with increased sun spot activity 
and that the diurnal range of the potential gradient 
of atmospheric electncity like the diurnal range of 
terrestnal magnetism increases with increased sun 
spot activity 

I fully agree with Dr Chree that if there is i 
relationship between solar activity ind atmosphim 
electncity it ought to turn out to be a world wide 
phenomenon just as in the case of th< recognisi I 
relationship between sol ir activity in 1 tcmstrnl 
magnetism However this fact is to be kipt in 
mind that disturb ineis because of local conditions 
play a far mon predominant rOlc m atmosphtric 
electncity thin in terrestriil magnetism ml miv 
111 fait be of such a chancier as to mask toinpkiilv 
iny world wile elfict Accorilingly in atniosphciic 
ihctncitj V \ir> c ireful si lection of stiiioiis is 
necessary for the study of worl 1 phcnonicn i It 
thus may turn out that one very favourably l>atc I 
stition sueli is the hbro Obseii itory at Tortosi 
bp iin upon the eseillcut in 1 consistent obsciv itions 
of wliieli my first conclusions were iliieilv hisel 
may hid to a more ccrtiin result thin a dozen 
unf ivouribly loe iti I stitions 

One of the Ixst enteni for judging the unf ivour 
ableness of i station is the r itio f,/f, of the iinphtu h 
of the U hour mil 2\ hour waves respeeUvely of 
the potcntiil grulunt the smaller the ntn tin 
more readily docs the stition show universal or 

tern stnal results This i itio at Kew is one of 
the Ingest of any of the stations known to me it 
vanes between winter and summer from iliout i to , 
and on the avenge for the yeir is z agimst o8 for 
Lbro o 7 for Lskil vlemuir iiid o 25 for the oceans 
Furthermore the absolute value of the potentiil 
gridient at Kew is more thin twice tlie avengi 
normal value for the region of the earth frein 
Oo® N lat to 60 b lit However in spite of the 
disturbed ehiractcr of the Kew station Dr Chipc 
has succeeiled in getting results which he siys are 
not incompatible with mint and I shall show bow 
bv the recognition of another variation to which 
atmospheric electriaty appears to be subject the 
V all hty of his results respiting the sun spot etfeet 
m u be enhanced 

Every senes of carefully made and undisturbed 
observations extendmg over a penod approximating 
a sun cycle or more has reccii ed inv^igation mil 
definite results have in general been obtained 
A notable exception is I’otsdam where because of 
severe climatic disturbances instnimental clianges 
and changes in reduction factor the extensive seni s 
of observations at this station unfortunately is subject 
to discontinuities and therefore einnot sifely be 
utilised for the detection of a sun spot effect For 
the present sun spot activity os mdieated by the 
Wolf or Wolfer sun spot number is taken as a measure 
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of solar activity the possible influence of which 
upon atmosphenc electricity is to be investigated 
Other measures of solar aetivily — for example 
prominences — are hkewise included m the complete 
investigation 

Suppose we have for a senes of years the mean 
annual values of the potential gradient P in volts 
per metre as resulting from continuous reMtrations 
throughout the year and basid only on meetncally 
undisturbed ilays without negative potential Let 
P* be the mean value of P for the entire senes 
corresponding tu the mean date and let bt. be 

the mean annual sun spot nunilicr then with fair 
approxim ition a formula of the following type is 
found to hold 

P P-+«(S-S.) + /(1 TJ (I) 

The coefficient s represents tin ch irigc in P corre 
spending to one sun spot number in 1 t represents 
the time effect or annual change in P dependent 
apparently upon the werage ch iracter of the 
p irticul ir sun spot cycle m which the series of 
P observations h ippens to ociur 

For nearly every senes discussel thus fir when 
the stition is fairly free fiom pronounced loeil or 
climatic disturb inces and the annu il valuts of P have 
been dtnvtd from eleetncilly unclisturlx 1 diys the 
eocifieient 4 is found to be positive and ivirages 
about o v> per cent of P* for the me an of tin y e ir 
hence if the sunspot devilopnunt from niimmuni 
to miximum is 100 nuinlicrs tiu p Uiitul gtcuhent 
P suffers au increi i fr m tie lat ) m n mum sun 
sp I acU ify t thi v tr (.f nnrimmn siiii p t ictiuty 
f at ut JO per lut f P, (bci T ibli i ) 

The value and sign of the eotlhiunt t iiiav depend 
upon whether the sun spi t evele in wlueh the P senes 
I occurs IS In low or ibovc ivcrigt development 
1 Ihus the ptesent cycle licginnmg with thi yeir lyij 
of minimum sunspot activity is alove average 
development hinie ( turns out to 1 e n ^ative as 
shown m Table 1 No sinh high mean uinuil 

sunspot nimiber is 10 j ) for 1017 has oieurrcil 
••mce 1870 when S w is jjyi Ifow t may vary 
with cycle ami with season of yeir will be discussed 
in the complete paper which is to appeir in the 
September 19Z3 issue of 1 err stnal Ma(,inltsm and 
Atmosphirt< rititrtcit\ 

The values of s and t expressed both m percent iges 
of and in volts per metre as detinnmel by the 
method of least squares will be found given in 
Table i for three obsirvat iries from Spam to 
Scotland and the mem epoch iyi6 The third and 
second columns from the tnd of fable 1 contim 
the me in squ ire errors 11, and / , ol t lined respect 
ively first on the assumption th it the departures 
of P firom the mean value P, n present errors of 
oljscrvition in 1 secondly that formula (1) applies 
It will be seen from i comparison of the fig res m 
the two columns that by the appliration of the 
corrections (sun sjxit effect and cycle or time effect) 
i very much better representation of the observed 
values of P 18 obtained thin by the arithmetical 
mean P« 

Ihe last column r, contains the correlation 
coefficient between potential gradient and sun spot 
activity after the app’ieation of the corrective term 

1(1 1*) to the observed values of P It will 

Ixs observed that in generil the eocffieient so nearly 
approaches unity, espceiUly for tbro and hskdole 
muiT as to leave scarcely iny doubt of a defimte 
relationship between the ^tential gradient of 
atmospheric electneitv and sun spottedness By the 
tccogiubon of the t change which is similar in its 
effect to the secular change m terrestnal magnetism. 
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except that it is of bhorter period and seenu to vary 
from c\cle to cjcle Dr Chrcc s correlation coefficient 
for the Kew senes ign to 1921 is increased from 
o 55 to o 77 and for the less regular senes 1898 
to 1909 from o 24 to o 62 

IaBLI 1 — diLLAIlON BFTWI 1 N AnNUAT Poil-NriAL GRADII NT OF 
ATMOSrULRIC fLLClRItirV AND VnNI ID bUN SPOT ACTIVllY 


It Will be instructive to show (1 able for a faiour 
able case 1 bro the application of formula (1) We 
have for this station if AP, (P P.) n|n setts 
the observe 1 qiiintity ind , simiHrlv tit 
computed quantity expressed in ptreent€H,cs f 
P* II 0 V Its per metre 

P.-P- 0 3I3(S-39 6) 273(1 19165) 
or M 0313AS 273AT () 

TvBLI 2 — COMPAKIS N I OlSLRVrD VM t OMPITI D \ AI I TS 
POfLMlAL GRADirNT AT FBRC OBSII \ tl IRY IpIT 1921 



I et us take for example the change in the obsen e 1 
value of the potential gradient P, between i J17 
(vear of maximum sunspot aetivitv) ind i i.i is 
shown in Table 2 The observed change (decrease) 
at Lbro amounted to 39 per cent the comj uted 
decrease according to formula (2) is 36 per /cent 
25 per cent being contnbuted b> the sun spot term 
ami II per cent by the cycle or term ( cc 
columns 9 10 ii and 12) That this remarkal 1 
decreise it hbro lx tween 1917 and 1921 was a 
world wide phenomenon besides being eorrobonted 
by Lskdalemuir and Kew is further shown by the 
fact that the results of the Carnegie potential gr i hent 
observations on the oceans ^1 instrumental and 
reduction constants having been most carefully c n 
trolled throughout the van lus iruiscs of the Cam gte 
gave a mean value for 1921 5 which was aloiit 30 
per cent less than the corresponding value for i >17 5 

There are no such corresjxmdmgly large changes 
ih i-errestnal magnetism dunng i sun spot cycle 
os have just been shown to occur in atmosphtnc 
electricity According to my 1918 investigations* 
an increase of 100 in the sun spot number would 
correspond to a decrease in the intensity of magnetisa 
tion of the earth of about o 1 per cent whereas 
for an increase of 100 in the sun spot number the 
normal potential gradient of atmospheric electneity 
was increasid about 30 per cent 

The investigations thus far would indicate that 

• Terr Met mi Atm fled vol aj (zgiS) p «3 


the electric conductivity \ does not vary with sun 
spot activity m the same marked degree as does 
the potential gradient P hence as the current 
density of tlie vertical current is laXP we may 
say with high degree of certainty that the vertical 
conduction current mcreases 
with increased sun spot act 
ivity at the rate of about 
3 per tent per 10 sun spot 
numbers The bearmg of 
this most interestmg fact 
upon theories of the ongm 
and niaintenante of the 
e vrth s negativ e electric 
charge needs no elaboration 
here 

But of Kfual importance 
with the sun spot ehett 
to theories is the cycle effect which mdicates that 
the earth s negativ t charge even if all penodic 
variations and sun spot elfects ire eliminated is 
not ni nntainid constant but may progressively from 
year to year show m one cvcle a sti idy diminution 
and in another i steady increase Dunng the 
present tyile leginmng with the year of minimum 
spottelncss 1913 the totil letreist miy be such 
tnat the potential gradient at 1 bro in the approach 
ing ytir of imnimum 1923 
or 1024 may be alout 30 
per ctnt less than in the 
minm um yc ir of 1913 when 
the observed value was 110 
volts pci inctie But as al 
reidy intimattd the tycle 
effect may not always be a 
dimimshmg one 1 nope to 
study the vanations in t 
more exhaustively by utihs 
mg all post data obtamed 
with the requisite care 
Lack of space will not 
permit describing here m 
detail the vanous examina 
tions already made con 
t p t activity on the penodic 
variatims of the p trnttal gradient of atmoiphenc 
electricity Dr Cliree in his paper cites the results 
drawn by me from a 1 ourier imlysis of the diurnal 
variation of P at Pbrt for the penotl 1910 to 1920 
and he finds a correl ition coefficient of o 72 if 
account lie taken of the cycle effect which is also 
evident here as the diurnal variation is a function 
of the absolute value of P then the correlation 
coefficient is 096 The analysis has been extended 
so as to include the d ita for ig^i which have become 
av ulable since the 192'’ paper 

In my 1921 invcstigitions which Dr Chree 
apparently overlooked 1 investigated the relation 
ship between the range of the diumol variation of 
the potential gradient at H ro and sun spot activity 
and found that the sun spot v ination in the diurnal 
range bi tween minimum and maximum was about 
23 per cent ind that it increased with mcreased 
sun spot activ ity * With the aid of a similar formula 
to (i) and taking the I bro senes 1911-1921 the 
value of s turns out to be +0 31 for the mean of 
the year 1 e an increase in the sun sjxit number 
of 100 between mmimum ind maximum which 
was aliout the case for the present cycle was accom 
panicd by an increase of 31 per cent in the diurnal 
range at hbro A similar result is found for the 
Kremsmunstcr senes 1903 1910 1 he average corre 
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lation coeffiaent for the sun spot effect on the 
diurnal variation (range average departure Fouiicr 
combined amphtude) of the potential gradient for 
various stations is about o 8 for Fbro and Fskdalc 
muir It exceeds 09 The reason that Dr Clirte 
gets somewhat unsatisfactory results from certain 
diurnal data at Kew is partly because of the fict 
already mentioned that Kew is not a favour ill 
station for the most successful study of world effects 
However applymg a formula similar to (i) to tlu. 
Kew senes 1890^1909 Dr Chrees correlition 
coefficient for the sun spot relation of his quantity r 
(combmed amphtude of the 24 hour -uid 12 ho r 
waves of the I ounor senes) is mere ised from o 40 t< 
s - I o 50 per cent and i a 1 1 per cent of 
The run rpif influence tr afs) shown in Ihi m ml 
vartaiton of the potential gradient at 1 br for the 
penod 1910-1921 the correlation coeffiaent is o 71 
General Conclusion — The relationship between 
sun spot activity and atmosphenc elcctnaty tur is 
out to be for locally undisturbed stations as definite 
as m the case of terrestrial magnetism the sun spit 
influence on the penodic variations of the atmosphenc 
potential gradient is in general as great as on thi 
penodic vanations of terrestrial magnetism and 
as concerns the effects on the absolute values the 
sun spot influence is about 300 times greater in 
atmospher c elcctncity than m terrcstri d magnetism 
The potential gradient of atmosphenc electricity 
and presumably the earth s total net itivc electee 
charge is furthermore subject to an annual or 
secular change which may vary in magnitude and 
sign from one sun spot cycle to another 

la 1 IS A Baulk 

Department of Terrestrial Magnetism 
Camene Institution of Washington 
Washmgton DC June 7 


Um of Yeast Extracts in Diabetes 

In a preiious letter to Vaiuri of March 10 fiu 
p 327) wo stated that we had obtained from >cast 
an insulin like substance which h id the effect < f 
lowering the blood sugar of normal ammals I ater 
we described the beneficial effect of this extract on 
some cases of diabetes meUitus (Brit Mtd Journ 
1 p 7T I 1923) We soon found that the activitv of 
the extract ucm different samples of yeast vane I 
very widely The results of these experiments will 
bo published at a later date in conjunction with Dr 
H B Hutchmson In this connexion it is of mteresl 
to note that Collip (Proc Soc of Fxp Biol and Med 
20 p 321 1923) reports numerous failures before lit 
succeeded m obtaimng an active extract from >east 
and later hunk and Corbitt (Proc Soc of hxp Biol 
and Med 20 p 422 1923) have met with similar 
vanabiUty 

Wo have recently obtained from the action of 
micro organisms other than yeast extracts which 
have a very considerable power of lowenng the blood 
sugar of normal animals to a pomt where convulsions 
occur That the convulsions were not due to a toxic 
effect IS shown by the fact that they were relieved by 
injection of glucose The extract like that from 
yeast caused the blood sugar to be lowered for a 
much longer tune than when msuhn was usel 
Whether these extracts will be of practical import 
ance remams to be decided Experiments are being 
directed to this end 

L B Winter 
W Smith 

Biochemical Laboratory, Cambridge 
July 20 
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Tenacity of Life of an Eel 
I HAVE lately had occasion to notice a further proof 
of the tenacity of life exhibited by the eel which 
may perhaps be of interest 
A correspondent m Amenca Mr L L Mowbray 
of the Aquarium Battery Park New York City has 
kmdly sent me from time to time sjxcimens of elvers ^ 
of the Amencan eel presirved in formol for in 
vestigation purposes Quite recently a parcel from 
Mr Mowbray was delivered at the laboratoiy here 
Greatly to our surprise however inste id of elvers 
preserved m formol as usual it pro\ e 1 to contain a 
sit^Ie specimen very much ilive 

The jittlo eel was enclosed in a small glass bottle 
(quarter htre sire) whu h h id been corked and waxed 
so as to render it perfectly air tight ind the bottle 
agam enclosed iii one of the tin cylinders, commonly 
used m the United States for sending natural history 
specimens by post The tmy creature had thus made 
its voyage across the Atlantic in complete darkness 
ind without any renewal of air in the 200 c c of 
water in which it was originally placixl 
The postmarks showed tliat it had left New York 
on April li and amved m Copcnhigcn on May 19 
1923 It has now been transferred to a small 
aquanum where it is still alive and active to all 
appearances in excellent form after its lengthy 
journey 

hvidently then the Amencan fresh water eel is by 
no means infcnor to its Furopeau coiism in respect 
of endurance and tenacity of life 

I may add that we have at the Laboratory here 
two live adult specimens of the Amencan eel They 
have been in our aquana smee 1914 when we brought 
them home as elvers from Santa Cruz in the Wrat 
Indies They however made the journey m an open 
beer bottle with frequent changes of water and viere 
thus not subjected to so severe a test of endurance 
os the specimen above mentioned 

JoHS ScuMim 



Adsorption on Soil Grains 

THcrecently published work bv Messrs J Hendnck 
and G Ncwlands (Journ Agnc Set lanuary 1923) 
on the mineral particles 111 the c orscr grades of the 
fine earth sep irated fr im sods was noticed in 
Naiorf of June 9 p 73G and it was remarked that 
the study of adsorptive reactions should not be 
enfarely restricted to the colloidal fii Id 

It IS of mterest to note that the United States 
Department of \gnculturc took up this question last 
year and its Bulletin No 1122 ^Octobw 21 1922) 
records the work of Messrs M S Anderson W H 
Iry P L Gile H E Middleton indW O Robinson 
on Absorption by colloidal and non colloidal sod 
constituents The authors worked on material finer 
than 2 mm m diameter which m common with so 
many experimenters they call the soil by an 
unfortunate restriction of the term This earth is 
separated preferably I y centefugal methods mto 
three grades 2 000 o 030 mm o 050 o 001 mm and 
less thw o 001 mm the last being styled colloidal 
In testing the relative powers of adsorption on (or 
absorption by) these grades it was justly felt that 
samples really free from colloidal matter could be 
best obtamed by crushmg unaltered mmerals In 
riic 701^^ iUsn o( cal fry wl irh nuke their my op Into tnib 
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each cabc the gr ule o 050 u 001 mm was selected and 
examined under the microscope the particles bemg 
counted an 1 measured the surface exposed by 
samples weighing one gram was thus determined for 
a number of lommon minerals 

The conditions of comminution seem however not 
quite comparable with those in natural soil material 
where it mi> be doubted if quart/ and garnet for 
example present s > large a surface in comparison 
with other minerals as appe irs from the table on p 9 
Limonite again is probsibly distributed m soils m a 
much finer frrm than is suggested by the artificially 
crusheil material Where a mineral gram again goes 
to pieces mainly under chemical action as in the case 
of olivine set free from basalt it may yield surviving 
cores th it ire of considerable coarseness Ihc table 
referred to however his obMously very great 
mterest in connexion with the work of Hendrick and 
Newlands on the mineral constitution of various 
grades in a fine earth 

Ihe American absorption tests have been made 
with a d>e (malachite green) wvter vapour and 
ammomi according to methods that vre carofullv 
stated 1 r ur typical s imples from the U S soil 
senes were then treated and it was found thil the 
absorption bv the non colloid il minerals (1 should 
prefer to write non colloidal mineral particles ) is 
less than . per cent of the total abso^tion by the 
fine c irths use 1 It is pointed out that this result is 
affected to s imc extent by the wide range of absorptive 
power shown by the tests on separate minerals 
Reference is ma le to W O Robinson s work on 

Ihc inorginic composition of some important 
Ameman soils (L b Depart Agric Bulletin 122 
1914) in , which the iverage constitution of the 

silt group in b soils w is detcrniined as quart/ 51 
potash felspars 7 muscovite 7 and other miner ils 35 
per cent The dye absorption is practically nothing 
tor qu irtz and orthoclase but the authors of Bulletin 
1122 state that in i soil ncli in muscoviti the 
absorption b) r c n colloi lal particles may lie as high 
as 7 to 20 per cent of the titol alisorption of the 
fine e irth 

Iho conclusion is th it the p irticles styled colloi 1 d 
possess absorptive characters that arc lependent on 
their composition and not merely on their fineness of 
comminution Ihc luthors conhnncil this opinion 
by grinding six selected minerals dry in i steel ball 
mill to a fineness of 1 micron ind less so is to re luce 
them to the colloidal grade The coarser particles 
were then (p 14) removed by sedimentation extending 
over several daj^ The average value for absorphon 
of ammonia by these finely powdered nunerals is only 
22 per cent of that given by the ultra clays from 
a number of different soils The fine quartz and 
microchne showed practically no ibsorption for 
malachito green but chlorite and muscovite gave 
results equal to the lowest of those obtamed from the 
colloidal particles in the 33 soils tested It is pointed 
out that some alteration may have taken place m 
the powdered minerals by hydrolysis duiwg the 
process of separation Ihcir absorptive power may 
have been thus increased and may tc m part due to 
the formation of gels upon the particles Lxperiments 

were then made with synthetic gels and it now seems 
highly probable that by far the greater part of 
absorption in the fine earth of sods is duo to gels in 
the maten il finer than i micron m diameter The 
term colloidal thus comes to have a more definite 
significance when applied to the constituents of a sod 
Grbnviu-f a J Cole 

Geological Survey of Ireland 
Dublin July 12 
NO. 3806, VOL 112] 


Discovery of Ascodlpteron In Ceylon 

Hitherto the species of this peculiar genus of 
Strebhdae have lieen known only from the Malayan 
sub region 1 hanks to the mterest taken on my 
behalf by Mr W W A Phillips of St George Estate 
h^tugama well known locally os an authonty on the 
Chiroptera 1 have to announce the discovery of an 
encysted female of the genus in the small leaf nosed 
liat of Ciylon Hxpposider s atratus The specimen 
was attached to the skin m the vicinity of the tail 
where 18 previously discovered specimens hive been 
found either in the wing membrane (Adensamer) or 
at the base of the eir (Muir) The host also is of 
a species in which these parasites have not been 
hitherto recorded and Mr ptu^os informs me that 
it IS usually vciy free from all suclf^ character which 
it shares with the rest of its famdv 

Ihc identity of the specimen has been confirmed 
by Mrs Q Cattell Kessell workmg with Dr Scott at 
Cambridge 

Ronald Slnior Whiie 
The Kepitigalla Rubber r states Ltd 
Suduganga I state Matale 
Ceylon June i 


Ascodii iLRON is one of the most remarkable 
examples of specialis ition to i parasitic existence 
known imong insects It was described by Adensamer 
m 18 from a single example found imbedded in the 
dorsal wing membrane of a bat (Phvllorhitta sp ) from 
the Dutch Lost Indies Siibsequcnflv Mr I redendk 
Muir found i number of examples of another species 
imbcilde I in the skin at the b ise of Ihi ear on 
seventeen sjiecimcns of Mxmopterhs sehretbern taken 
at Amboina from these bo obtained pupana and 
bred both sexes of the fly publishing an account of 
the life history {i>i2) and referring the insect to the 
family Strebli la, 

I he newly emerge 1 males ind fern lies have fully 
developed wings ind legs At a later stage the 
female bores its way into the skin of the bat by the 
aid of i senes of remarkable cutting blades on its 
proboscis loses its wings and legs almost entirely 
(only the stumps bemg present in the fully imbedded 
indivt lual) and becomes ilmost completely encysted 
under the skin of the host oniy the postenor cx 
treroity of the abdomen rcmainmg external The 
front part of the abdomen becomes enlarged and 
completely engulfs the head and thorax which come 
to lie os though mvaginated at the bottom of a pit 
The imbedded female gives birth to a full fed laAa 
which falls to the ground and immediately pupates 
as IS normal in pupiparous Diptera 

The discovery of specimens which may possibly 
represent a new species of the genus m Ceylon is 
highly interesting 

Hugh Scott 

University Museum of i^logy 
Cambndge July ii 


Antarctic Geophyalca 

Having been responsible for the final values of 
g denved from the pendulum observations made m 
the Antarctic in 1902 3 by Commander Bernacchi 
and his associate Engineer Commander Skelton I 
wish to direct attention to a point which has ap 
parently escaped your reviewer when making the 
following statements (Naiure vol lu p 898) TEc 
mean value of g from the three pendulums used m 
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1912 Lby C S Wnjtht] at Cape bvans was 

9S3003 from the July senee and 983004 from the 
August series Commander Bernacchi ol 

tamed the values 982 970 982 979 and 983 025 
These values may be compared with the st ind ir 1 
value 981 2Q2 at Potsdam 
This suggests the existence of a substanti'ii 
diflertnce between the results of the two Mntisl 
expeditions This does not however stem to be 
the case The final vdue for g derived frim ( sm 
m inder Bern icchi s observ itions (National Antarctic 
hxpedition 1901 1904 Physical Observation 
TaWe V p 34) was 982 985 In obtaming tin for 
reasons stated in the discussion half weight tnlv 
was allowed to the third penluluni Thus the 
apparent difference between the results from the tw > 
exp^itions IS 0*018^ cm /stc * But this is accounte 1 
for by the fact thit while Capt Wright icccptcl 
for g dt Pots lam — on which all the Antarctic results 
really depend— the value g8i 292 quoted by yo ir 
reviewer 1 accepted 981 274 on the authority if 
Sir Oerald Lenox Conyngham (Roy Soc Proc A 
vol 78 p 245) Ihe difference between these tw i 
assume 1 values is o 018 cm /sec ^ Thus the values 
obtametl bv the two Antarctic expetlitions— not 
exactly at the same place really igrced to six 
significant figures Though not issigning the im 
ortance that Paley di 1 to un lesigned inci lenccs 
think this coincidence is remarkable em ugh tile 
worth mentioning It would 1 e of inttrcst in this 
connexion to know whit value the rerraui experts 
issign now to 4 it Potsdam C ( mri y 

June 30 


The Translocation of Carbohydrates in the 
Sugar Maple 

Thl conclusion of Prof H II Dixon (Naturf 
lobruarv 23 1922 p 240 and October 21 19 2 
p 547) that the tr inslocation of organic substiiiecs 
could take pliee through the vessels of the xvhtn 
ippcars to have created i mild sensation among 
plant physiologists Attention however Iocs n t 
seem to have been directed to the behaviour of thi^ 
sugar maple which furnishes important cvi lence in 
this connexion 

The sugvr maple or lock maple ( leer sue! arum 
Marsh) is well known m Castem Canadi and New 
England as the source of the maple syrup and may 1 
sugir of commerce To obtam the sap i small 
hole about half an inch in diameter is mred into 
the sapwood to a depth of about 3 mehes at a height 
of about 4 feet above the ground leved at the time 
when the snow is melting at the bcgmning of spring 
A metal tube is inserted into the hole and a small 
bucket 13 attached mto which the sap drops from 
the metal spout The sap as it oozes from the tree 
IS colourless but becomes brown on concentration 
bv boibng 

A bulletin entitled The Maple Sap 1 low by 
Jones Edson and Morse published by the Vermont 
Agricultural Kxpenment Station in 1903 gives a full 
account of obwrvations and experiments on this 
subject Some of the conclusions reached by these 
investigators are as follows The sap contains alxiut 
3 per cent of sucrose and also small amounts of 
proteids mineral matter ind acids mainly mahe 
acid The greatest sap flow does not occur at the 
time when tne most water is contained in the tree 
More sap flowed at the opening of the sugar seison 
than at the close when more water was in the tissues 
There is no evidence that the water is forced into the 
maple trunk by root pressure at any season 

NO. 2806, VOU 1 1 2] 


Warm sunny days and freermg mghts form ideal 
sugar weather On good sap days the pressure from 
above downwards is greater than that from below up 
wards The flow generally but not Uways parallels 
the pressure Later in the season and upon poor sap 
days upwarl pressure an 1 flow ixcced those from 
ibove Ifie fastest run of sap from a tip hole 
duimg the expenments wis 177 ee per minute 
Jones and Orton using lithium chloride had previously 
determined the rate of flow in either direction as 
2 to 6 inches per minute 

borne observ itions on this subject were mode 
during the spring on two trees niimbere 1 respectively 
185 ind 338; growing in the Botanical Girdcn at 
Ottawa In order to letcrmine whether the flow 
of sap came from the bark or the wo 1 1 sever il small 
branches on each tree were chosen which projected 
horizontally or inclined slightly upwar 1 1 hese were 

cut across at right angles to their length on March i 
1923 the cut end w is smootheil and the bark peeled 
otf close to the wood for i distance of about an mch 
from the cut end In tree N > 185 sip commenced 
to flow on Apnl it \nd ceased on April 27 while in 
tree No 3389 the respective dates were April 17 and 
May 14 In no instince was sap observed to exude 
from the cut surface of the bark Several observa 
tions were m ule on the rate of flow of s ip from a cut 
branch together with records of temperature etc 
In tree No 184 a branch measuring 15 mm m 
liamcter (including the I irk) was selectocl while in 
tree No 338 ^ the diameter of the I ranch was 18 mm 
ihe number of drops falling per minute was counted 
the diameter of ach drop was aliout 5 mm Some 
of the results were as follows 

Apnl 19 11.3 Tree No 185 Tune 340 pm 
Shade temperature 50 1 I ifty one drops fell in 
hve minutes 

Apnl 20 1923 Iree No 183 Tune 3 15 P M 
Shade temperature '•7 1 Sunny T \ o counts 

gave 8 drops each per imnutc 

April lO I )23 Tree No 3389 Tunc 3 ? M 
Shade temperature 38 1 Snow was still lying 
round the base of the tree Sap w is flowing at the 
rate of 18 drops in hvt minutes Another count 
gave 17 drops m five minutes 

Apnl 19 1923 Tree No 3389 Time 355PM 
Shade temper ture 50 F Some snow still around 
the base of the tree Drops were falling at the rate 
of 115 in five minutes Another count g ive 22 drops 
in one minute 

A microscopical examination of twigs cut from 
each tree on Much i i id on May 7 on which date 
the buds were swelling showed abundint starch 
grains m the mediillary rays but none in the pith 
on both occasions Ihc amount of water present 
in several small branches half an inch m ilumeter 
taken from eac k tree was also determined fr r the 
above dates when it was found that each tree con 
tamed 1 per cent less water on Mav ; than it did 
on March i 

The spring flow of sap was also observed in five 
other B^ies of maolc grow iig in the Botanical 
Garden here In 4c r Mj/aiei on April 14 an icicle 
I measunng 9 inches long and ij inches wide at the 
j base was observed hanging fr im a broken branch 

While some pomts in the metabolism of the maple 
sap may still be obscure it is abundantly evident 
that the vessels of the wood arc able to carry the 
sugar solution in both directions in the tree trunk 
I and that the rate of flow is compuatively rapid 
I J Adams 

i Central Fxiienmental harm, Ottawa 
I July II 
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The Ongins of the Conception of Isotopes.* 

By Prof PsEDUticK Soddy, FRS 


O NE of the most import int consequences of the 
study of the chemistrj of the products of radio 
live {hin{,e his been the discovery of isotopes and 
the interpretation, m consequent c, of the Penodic Law 
in terms of modim views of atomu structure It is 
one of the few fields in the vast borderland between 
physies and chemistri overrun of recent years by in 
idvaneing swarm of mathematicians and physicists 
armed with all sorts of new fancied weapons m whuh 
the invaders have found the chemist already m posses 
Sion 1 he bro id highways they have hewn thereto tre 
ahead} dust> with the feet of pilgrims and are being 
watcr^ b\ the tears of icindidatcs for Honours 
But the somewhat mtiicatc bye ways through which 
the chemist first found his way into this virgm temtoiy 
and the views on the road before it was m sight, may 
still preserve somctlung of their pnstme mterest 
Tht word isotope signifies ‘ tlie same place in 
allusion to isotopes occupying the same place m the 
Periodic Table Before this word of theoretical mean 
mg was coined, isotopes were expenmcntall> well 
known as elements non sep irablc by chemical methods 
and completely identical m their whole chemical 
character The anal> sis ot the constituents of matter 
to which wc were born and brought up to regard as 
the most searching and fundamental is an analysis by 
means of its chemic il properties Although later, a 
new and even more powerful method — spectroscopic 
analysis — was develoiied it merely dotted the 1 s and 
crossed the Is of chemical analvsis, filled m a few 
vacant places m the Periodic Law, and handed over 
the newcomers to the chemist to classify along with the 
rest of the eighty or so foundation stones of which 
he supposed the mitenal universe to be built up 
With the close of last century another new method — 
radioactive analysis — was developed, which is applic 
able, of course, only to the radio elements , tliat is, to the 
elements uranium .uid thorium and the 34, as we now 
know, successive unstable products of their spontane- 
ous dismtegration Each of these possesses a definite 
radioactive character, it is produced from one and 
changes into another element, and, m botli changes, 
rays characteristic of the two substances are expelled, 
which are as fine a hall mark of their identity as any 
of the tests of < hemical analysis But radioactive 
character unlike spectroscopic character, is completely 
mdependent of chemical character Ihe latter might 
be called existence properties, ’ whereas the radio- 
active ( haracter is that attending the explosion of the 
atom which termmates the existence of the element as 
such It provided the necessary mdependent method 
of analysis capable, for the first time, of distmguishmg 
between elements identical chemically and occupymg 
the same place m the Periodic Table, t e between 
isotopes 

The Eariier Chartui or Radio-chfuistry 
Not a hint of this, however, was afforded by the 
earher chapter of radio-chemistry On the contrary, 
no development could appear more normal Just as 

■ DUco ine deUvend at th* Royal Inatltuttoa on Friday May 4 


rubidium thallium etc , were detected by the spectro- 
scope before anything of their chemistry was luiown, 
so radium was detected in pitchblende by its radio 
activity m concentration thousands of times less than 
is necessary to show a smgle Imc of its spectrum But 
with more concentrated preparations a new spectrum 
was discovered, and then a new element, which was 
found to possess a chemical character entirely new and 
suffiemg lor its separation m the pure state from all 
other elements As m the case of the elements dis 
covered by the spectroscope, HMUm was found to 
occupy a place, hi^erto vacant m the Penodic lable 
But os It happened, radium is exceptional m this 
Its chemic d character was quite normal, and mdeed 
could have been largely predicted beforehand for the 
missmg element occupymg this place The develop- 
ment of the subject showed it to be but one of some 34 
radio elements formed from uranium and thonum 
But there are not 34 vacant places in the Periodic 
Table to accommodate them 

Mfta elkmsjjts 

So far OS I am aware, there is no anticipation pnor 
to the systematic study of the chemistry of the radio- 
elements, of the idea that there may exist different 
elements with absolutely identical chemical character 
Sir William Crookes it is true, once thought, though 
the idea has not survived more extended exammation, 
that the properties of the elements, as we know them, 
might be a mean value, and that the mdmdual atoms 
composmg the clement nught differ m weight and 
chemical character contmuously on either side of this 
mean If so, more refined methods might serve to 
resolve the dement mto a collection of what he termed 
“ Meta elements, possessmg the mom character of 
the ongmal but diffenng from one another to a sh^ht 
extent Misled by the phosphorescence spectra, which 
are now known to be characteristic of mixtures rather 
than chemically homogeneous substances he thought 
at one tune that he had been successful m so resolvmg 
yttnum But the present idea, tliat elements may 
exist absolutely the same m chemical nature and yet 
absolutely different m other properties, such as radio- 
activity and atomic weight, is totally distinct from this 

The Lxferimfntal Method that first 

REVEALED ISOTOFES 

I venture to tbmk that no more elegant extension of 
our mediods of gammg new knowledge has ever been 
obtamed than that which, m due course, was to reveal 
the existence of isotopes The ongmal oteervations, 
upon which the theory of atonuc dismtegration was 
first founded were that thonum is contmuously pro- 
duemg a new radioactive substance, thonum X, 
separable from it by preapitation with ammonia but 
not with other precipitants, and, after separation, 
contmuously re formmg agam The thonum X was 
short hved md changed agam mto a gas, the thonum 
emanation, for which the name tAoron has recently been 
proposed, which was even shorter-bved and changed 
again to a sohd — the “ excited activity ” now known 
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as the active deposit— which again went throuf^h 
further changes The rays resulted from these surccs 
sive changes 1 rajs m the first and a )8 and y riys 
in the last changes Below is the first part of the 
thonum disintegration senes as it appeared to Sir 
B mest Rutherford and myself m 1903 


THORIUM l>.rHORIUM X-^IHORON etc 

In 1905 Sir William Ramsay and O Hahn were 
engaged m extractmg radium from thonanite a new 
lesion mineral contammg both uruiium and thonum 
m important quantity The radium was separated 
with the banum and the chlondes fracbonated in the 
usual way They found a new radio element to be 

K ent and to be separated from the radium with the 
urn It proved to be the direct parent of thonum 
X and mtcrmediatc m the senes between the htttr 
and thonum ind they called it radiothonum In 
spite of this easy and apparently straightforward 
separabon the expenenee of a number of chemists 
showed that something remamed to be explained for 
It wis found t j he difficult to the serge of impossibdils 
to separste radiothonum from thonum Ramsas and 
Ifalm had m fact separated isotopes in 1901; f r 
radi ithonum and thonum arc isotopes Yet furtl er 
work h IS shown the two to be so dike that no stp ira 
tun by chemual means is possible 
Then in 1907 ilong wth the radium which had been 
separated from thonanite Hahn discovered mothet 
new radio element mesothorium the direct ptrint of 
radnthonum and intermediate between it and thonum 
In tlic next \t ir he showed that mesothonum (onsists 
of tw ) suctessii e products— the first the dirc< t product 
of tlionum mesothonum i bting pracbtally rasltss 
and generitm„ a shirt liscd prcduct mesothorium 2 
gnmg powerful fi and y rays 

This rcsoKcd the mystery and one cannot do better 
than t( quote the words of Mcloy and Ross (J Amer 
Chem Sot 1907 2Q 1709) 

Our expcnmtnts strongly indicate that radio 
tl mum IS entirely inseparable from thonum In 
clicniKal processes The isolatun if radio 
thonum fr m thonanite and from pure thonui 
nitrate ma> have been accomplished bv tht 
separatK n of mtsothonum which m time c hanged 
iKintaner usiy mto radiothonum 

Thus the radiothonum separated from the mineral 
thonamte by Ramsay and Hahn was not the radio 
thonum tn the mineral but that subsequently produced 
from the easily separated mesothonum after it had 
been removed from the thonum If they had free 
bonated the radium mesothonum banum mixture at 
once they would not have discovered radiothonum 
The lapse of bme after the separabon of the meso 
thonum is essential Nowadays many non separable 
radio elements are like radiothonum, grown ” from 
their separable parents Thus radium D, an isotope of 
lead, 18 grown from the radium emanation (radon), 
although It cannot be separated from the mmeral 
which always contams lead m quanbty 
The first part of the thonum senes now runs • 


bill o( tha •iMont to duaHi 
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THORIUM-l^MBSO THORIUM i — >.MliSOTHORlUM a 
a 10 * yean 9 67 ynn 8 9 boon 

-^RilDlOTHORIUV-^-rHORUMX ^THORON-V etc 
a 91 ytin 5 25 dayi 78 locooda 

In this senes thonum and radiothonum and meso 
thonum and thonum X are two pairs of isotopes If 
we represent the successive products by balls of different 
colours to mdicatc their chemical cliaracter isotopes 
bemg of the same colour, chemical analysis will sort 
the balls into their different colours and the lapse of 
time will cause some of the colours to change The 
hall representmg mesothonum will in tunc turn mto 
that representmg radiothonum so that the latter, 
before mdistinguishahle from thonum becomes known 
as a separate mdividual 

THb ISOTOPFS OF URAMUM 
It will be noted that the method of scparitmg iso 
topes d( pends upon their bemg alternate rather than 
successive in the senes If radiothonum had been the 
direct product of thonum the two would to this day 
never have been separated The changes of chemicd 
haracter are is wc shall liter see inbmaUlj con 
netted with the ekilnt clarges n the t ind /i 
particles expelled 1 or su cessivc products 1 1 have 
the same <h mu ter no rays or it least no charged 
pirtitles must be cxiicllcd It i" alwavs os well and 
no subject illustrites the point hotter than that of 
IS topis to reflet t not only up n what our methods arc 
ible to reveal but also upon what they could not reveal 
At first It seemed tliat uranium itself was i case of 
ucctssivt isotopes Hiltwixl m 1908 proved from 
I is study of the relative activities of the successive 
products giving t rays m minerals that wl ei as all of 
thim except urmium gave tff only one t particle per 
atom disintegrating iiraniim gave off twe By direct 
< bservabon with tlie scintillation method it was proved 
that the two a particles from uranium arc not simul 
tineously expelled and later it was shown thit they 
possess different velocities If the slower comes from 
uranium itself (urinium I) the penod of whi h is 
known to be 6 lo* years the swifter must i imc from 
the isotope (uranium II) md its penod must be some 
three million vcirs Ihis is an example of isotopes 
being revealed bv diffircme of ridioa tivc nature 
simply though no other evidcmi of their separate 
existences is available Owing to the long penods of 
the a ray giving members of th* early part of the 
uranium senes it has been much more difficult to 
unravel than the thonum senes As a result re- 
searches too numerous to detail it has been concluded 
that the mam senes 13 almost enbrely analogous to the 
thonum senes ind runs 

>88 
uranium I — >.URANIUM X, — ^-URANIUM X, — >-LRVM M II 
6 10* ywn 3] 5 dtyt i ) miQ n ] lo* years 

— ViONIUM-VrA'JIUM-VrADOV-^ etc 
ID* yean a 440 yean s 5] days 

I hough two short hved products probably mtervene 
lietween the two uramums, analogous to the two meso- 
tlionums between thonum and radiothonum, the 
relation of their penod to that of their product, uranium 

II IS so hopelessly unfavourable that there u no hope 
of ever being able to put the separate existence of 
uranium II mto'evidence m the same way as was done 
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for radiothonum ior all practical purposes the two 
uranium ire as non separable by this method as if they 
were actually successive produc ts I spent many years, 
before this part of the senes was at all well known 
lookinf, for the product of uranium X and separated 
this constituent from 50 kilograms of uranium nitrate 
repeatedly in the attempt I was looLmg for a growth 
of « rajs concomitantly with the decaj of the fi rays 
of the uranium X If the product h id been ionium, 
a a Ii 

as at first thought (UI— — >-UX — >-Io — >-) 

It should hive been just possible to detect it, but 
since It IS the 30 times longer lived uranium II the 
attempt is hopeless especially is uranium X and 
ionium are isotopes and thtrefore the uranium X 
separated must alwivs possess a certain imtiil » 
activity due to 1 mium 

Ins \BSOILTr (nSMICAL IllENTIlY OF ISOIOPES 
AND ITS Implications 

The years 1908-10 were productive of manv pro 
longed and serious efforts 1c separate isotopes by 
chemi al means In 1908 Boltwood discovered ionium 
ind showed that it resembled thorium Keetman 
who with Mar kw ild discovered ionium independently 
tried twelve good methods all known to be effective 
in the purifii ition of thorium in the attempt to separate 
the ionium from th num cimiiletely without sui (ss 
Auer von Wilsl i h on i te hnical seile separited 
the ionium ind thorium from 30 tons of pitchblende 
and tried fresh methods in the hope of separating 
them but failed It was with this preparation that 
? xner and Ilasi hek tried without success to find the 
ionium speetnim and Russell and Rossi confirmed 
their result tint the spectrum of ionium was that of 
pure thorium When later I had determined beyond 
doubt from measurements of the rale of growth of 
radium from urimum that the period of lomum was 
100000 veirs and that Wclsbachs preparation must 
have been approximately 30 per cent ionium and 
70 per cent thorium by weight it followed that the 
spectra of isotopes must like their ihemical character, 
also be identical The difference if any exists is 
almost bevond the limit of detection by the most 
powerful mithods 

Similirly the chemical identity of radium D and 
lead w as estal hshed os a consequence of very prolonged 
and refined chemic il examination Paneth and Hevesy 
established upon this their well known method of 
using radioactive isotopes os indicators for elements 
in too sm ill quantity to be dealt with except by such 
methods On the principle that wherever the radio 
active element is there will its inactive isotope lie also, 
provided that they hive once licen properly mixed, 
manv diffimlt or uncertain chemical analvses may be 
converted into simple radioactive ones 

In 1909 Stromholm and “ivedberg made what was 
probablv the first attempt to fit i part of the dis 
integration senes into the Penodie T iblc and although 
the effort m itself was in an important respect erroneous, 
in their paper is to be found the first anticipation that 
the chemi^ non separability found for certain pairs 
and groups of radio elements may also apply to the 
non r idioaetive elements Remarking on the fact that 
there are three parallel and independent radioactive 
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senes, they suppose this to proceed down through 
the Penodic Table, but that always the three elements 
of the different genetic senes, which thus together 
occupy one place in the Penodic System are so alike 
that they always occur together and also have not 
been able to be appreaably separated m the laboratory ’ 
They point out also this idea would explain the excep 
tions to the Penodic System if the elements of the 
sdieme were mixtures of several homogeneous elements 
of similar but not completely identical atomic weight ’ 
In the next year I arrived independently, and 
without in the least postulatmg any continuance of 
the genetic senes bey ond the radio elements at a 
similar view Marckwald and^Ujpnd independently 
that mesothonum i was chemically similar to radium, 
a fact undoubtedly known to Ilohn and those engaged 
in the technical extraction of mesothonum but kept 
secret It was known from some work of Boltwood 
that precipitating banum sulphate in a solution con 
tainmg mesothonum removes it but it was thought 
that the action of the lianum sulphite was similar 
to that in removing uranium X for which it had long 
been used nimely a simple idsorpticn I wis 
surprised to find it absolutely different llie removal 
of the barium from the mesothc num is from r idium 
could only be ac omplishi d by the fracti m d i ry stallisa 
tion of the clilorides In this fractionation the radium 
and mesothonum nmained together and behaved as 
a single element Within the limit of error of the 
most careful radioactive measurements there was no 
change m the relative proportion of thi two elements 
at the end of the process from that in which they 
exist in the original mineral 
tbemislrv has many cases of elements similar in 
chemical character but nothing approaching this 
For we know beforehand that we arc dealing with a 
mixture of two substances and can estimate accurately 
the proportion of each indiv idual Yet to all chemu al 
operations they behave os a single substance The 
differences of atomic weight are considerable two 
units in the cases of mesothonum and radium and of 
ionium and thonum and four units in that of radio 
thorium and thonum It was certain that if isotopes 
existed in the case of the ordinary chemical elements 
the alisence of a second radioactive nature independent 
of the chemical nature would make it impossible for 
them to have been recognised Hence the implication 
followed that any supposed element may be a mixture 
of several chemical identities of different atomic 
weight and any atomic weight might he merely a 
mean number (Ann Reports I hem Soc 1910 286) 
There is an clement of tragedy m this The lifetime 
labours of the chemists who since the time of Stas, 
have devoted themselves to the exact determination 
of atomic weights appear to have as little theoretical 
interest now as if vou sought to determine the average 
weight of i collection of liecr bottles all exactly alike 
but not all quite full 

The R \dio ti s ments anu the Periodic Law 
The years from 1911-13 were crowded with im 
portant advances and to do the exact history justice 
would take an undue share of the available time 
In 1911 the chemistry of most of the o ray giving 
members was sufficiently known for it to be seen 



August ii, 1923] 


NATURE 


21 1 


that the expulsion of the a particle caused the clement 
expelling it to move from the place it occupied in the 
Fenodic Table to the next place but one to it in the 
direction of dimimshmg mass 
At this time the chemistry of the post emanation 
members had scarcely been studied, thouf,h von Ler h 
from electrochemical researches, hid put forward the 
rule that the successive products are each electro 
chemicilly nobler than the last, a rule which 
describes well enough the electrochemical behavi ur 
of the first three — the A to t members os they are 
called Then as a result of the experiments of Vhr ider 
ind Russell it wts found that their volatihts w\s 
much affected by chemical treatment end bv the 
itmosphcrc in which the\ were vohtihsed Thus in 
hydrogen radium ( vohtiliscs it as low atempertturc 
as 360° ( though in nr a temperature of 1200° 
IS necessary Ihis clearly indicated the possibilitc 
that even these excessively ephemcril elements hwe 
a definite chemical chirutcr Hevesy showed 1 
electrochemical methods (hit the three B memi er 
are identic il in properties among themselves ml 
also the three C memlx rs 
But the work which more than anvthing cl 
served to rcvcil as in a flash tlic simple and sweep ng 
generalis ition which covers the evolution of the rid 
active elements was that of \ 1 le k m mv lal 01 itorv 
m Glasgow He studied the chemistry of the variois 
members still unc h mctcrised fre m the definite point 
of view of ascertaining to which dement each most 
eloselv approximated in chemical character md then 
whether it was separable from that element or not 
In addition to confirming more ngorously many 
conclusions already reached he proved that meso 
thorium 2 was non separable from actinium the three 
B members from lead like radium 1 ) and the thr c 
C members and radium F from bismuth 
Hevesy and Russell — ^thc first with regard to the 
valency of the radio elements and the second with 
regard to the positions thev cciupy in the Pericdic 
Table — published early m 1913 statements of the full 
law underlying radioactive evolution but oily in 
part correct Within a month K lajans in tarlsruhe 
published the scheme comet and complete includ 
the compile ated branchings tliat occur attht ( members 
In a paper amplifying and amending Russell s scheme 
I ai’- ved independently at the same scheme as lajans 
Each arav expelled causes a shift of two places in 
the Periodic I able in the direction of diraimshing 
ma s and each fi ray a shift of one pi lee in the 
opposite direction In its present form the scheme 1 
shown in hig i The chief uncertainty remaining is 
whether the actinium branch starts from uranium IJ 
as shown in the figure for convenience or from 
uramum I or even from a third independent isotope 
of uranium So that the atomi weights shown for , 
the actinium series are purelv provisional 
By the consistent application of the two rules 
mentioned the members found to be nonseparallc 
from one another fall m the same place in the Periodic 
Table The chemical character has nothing to do 
with the radioactivity, nor with the senes to which 
the element belongs nor with its atomic weight It 
depends upon a number, now called the atomic number 
shown at the top of the place in the figure 
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Before passing on to this the chief practical con 
sequences of the generalisation may be bnefly 
enumerated 

(1) Of the members still uneharic tensed, the A and 
C members must be the isotojies of polonium (radium F) 
and radium C, (now called radium ( ) actinium I) 
md thonum D must be isotopes of thallium lleck 
at once venfied these predic tions as regards r adium A 
actinium U and thorium D 

(2) Uranium X like mesothorium must consist of 
two successive /i riy givin„ products intermediate 
between the two uraniums 1? ijans and (lolinng at 
once succeeded in separating, Irom uranium X a 
very short lived product uranium \ giv in,, the me re 
{Knetrating of tlic two types if /iriy cxyKllcd the 
uranium Xj givin^ the less penetrating fi ravs 

(3) The parent of aatinium in the lllrd family 
must be an isotope cl radium if actinium is formed 
in a /i ray c h inge — i com lusion I at once cxperi 
mentally disproved (r it must 1 c an isotope of 
uranium Xj in the Vth family if a tinium is formed 
in an 1 ray change This was proved Iv Cranston 
and myself md the name eka tantalum niven to 
the new element and ly II ilin and Miitncr who 
named it proto actinium It is linked t< uranium 
through urmium Y i Irmeh member discovered 
by ^lonoff in 1911 md siisfc led ti be in the 
actinium senes 

Proto ictini im to give it II ihii and Meitner s n imc 
has lecn shiwn bv them to give iravs and to be 
chemically so like tantalum that hithert it has not 
been separated from it Its jieriocl is about 17 000 
years md from this it may be c al ulate d that there 
IS about one fifth as much of it bv weight in minerals 
as there is of radium This m ly 1 e ufl c icnt t enable 
It to lie isolated and for its spectrum atomic weight, 
irfd chcmic il character to lie isccrt lined Ihe I ranch 
senes runs 

U-%-Uy Vpj Va ->>RvA Va X “->An V et 

VI IV V ^ m ^ IV II O 

in wluch the li„iircs in the second bne refer to the 
familv in the I’enodi Tillc to which the element 
belongs 

(4) U1 the ultimate pndu ts in all branches are 
isotopes ft lead The atomic weighs if the two 
produ ts of thonum are both 208 and of the major 
I ranch of uramum aof As is well known this had 

nly to be tested to lie proved correct The atomic 
weight of the Ic id from the purest the num 1111 lerals 
IS os high is 207 9 and of lliat from the purest ur mum 
minerals 2060 The spectra of these sotope^ but 
for the infinitesi nal differcnc e already alluded to are 
identical But the densities an projiorli mil to their 
atomic weights Ihi was a very simjle prediction 
1 mode lx fere testin^ it from the theorctii il views 
afxiut to le dealt With 

Th» Tueoreticsl Iniirpri!.iation cr Isoiopes 
Ihe results on the theorcti il side were no less 
definite and important and isotopes found a reads 
explanation on the nuclear theory of atomic strueture 
put forward in a tentative form by Rutherford m igii 
This theory aceounted for the large angles througl 
which occasional i particles were deflected in then 
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passage through atoms, by the emstente of a very 
nunute highly charged nucleus at the centre of the j 
atom, the rest of the atom being occupied by separate 
changes of opposite sign equal in numl^ to the nuclear 
charge lor such an atom scattering should be 



proportional to the square of the nuclear charge 
Experiment showed that scattering was approximately 

K rtional to the Square of the atomic weight 
It it looked as if, as m the a particle itself, there 
existed one unit of nuclear charge to each two units 
of atomic weight This would make the nuclear 
charge of uranium of atomic weight about *40, iao + 
NO. 2806, VOL. 112] 


Since the a-particle carries two ^itive charges 
and the ) 3 -partide one negative, the oovious mference 
from the figure is that the successive places m the 
Penodic Table correspond with umt difference in the 
mtra atomic charge This view, and also that each 
unit of charge corresponded to two units of mass, 
had been suggested mdrpendently by van der Broek 
in 1911 At first he tried to stretch the Periodic Table 
to make it accommodate lao places But in 1913 he 
pomted out that the expcnmenul results for scattenng 
were completely in accord with his own view (that 
the number of the place or atomic number is the same 
as the intra atomic charge) on the existing Penodte 
Table which accommodates ume 90 elements It 
would not be inconsistent witCTBS other view (that 
the nuclei o^the heavy elements are made up of helium 
nuclei) if there were electrons m the nucleus as well 
as in the outside shell Thus uranium in the 90th 
place would have to have, in addition to the 60 helium 
nuclei in its nucleus to account for its weight, 30 
electrons, to account for its charge of 90 + 

The existence of electrons as well as positive charges 
in the atomic nucleus was also postulated by Bohr 
to cxpl iin the emission of fi rays, for on his theory 
the electrons m the external shell form a 
sUblc configuration ind could only be dis 
lodged by the expenditure of work 

The Ptnodic Inw genenlisation practi- 
callv settled this question ft ray changes 
tre no less transmutational than a ray 
changes and arc sli irply to he distinguished 
from the numerous processes such as 
friction, chemical change, 
action of ultra violet 
light, and incandcsience, 
during whiih electrons 
are detached from atoms 
Ihc effect on the chem 
icil character produced 
bv the expulsion of one 
u particle is exactly un 
dune by the expulsion 
of two ft particles and 
the product becomes 
isotopic with the original 
parent This means that 
both a and ft particles 
must be cxpcll^ from 
the nucleus and tliat iso- 
topes are elements the 
atoms of which have the 
same nett nuclear charge , 
t e the same excess num- 
ber of positive over nega- 
tive charges in the 
nucleus, but different 
numbers of positives and 
negatives reckoned separ- 
ately For such systODB 
the electronic shell would be identical, and so the iden- 
tity of the chemical and spectroscopic character is ex 
pl^ed Also the atomic volume is the same, t^t 
IS, the density must be proportional to the atomic 
weight 

We were able to get an mterestuig confirmation of 
this view In the change of uraraum^ to uramum II 
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two electrons are lost as )8 rays In the oxidation l 
a uranous salt to a uranic or uranyl salt two electrons 
arc also lost, 

U++++-U++++++ (.jE 

If these come from the same region of the atom -is 
the /8 particles, then uranous salts so long as tht r 
valency does not change should he like uranium Xj 
(Xermcally non separable from thorium 1 krk, tryin„ 
this, found great similarity m chemical propertic 
between uranous salts and thonum, but not identiti 
He was able to sep-irate them by chemical meth 1 
without clianging the valency of the ur inous salt 
The great merit of the nuclcai atom from the 
chemist s point of \ lew was that it afforded for the 
first time a clear picture of the difference lietween i 
chemical and a transmutational (or radioactive) 
change The latter occur in the nucleus and arc 
irreversible The external shell accommodates itself 
instantly to the change of the nucleus But anv 
hange suffered by the external shell (chemical chingt) 
has no effect on the nucleus, which always acts so i 


I to make tlie external shell conform to one most stable 
configuration 

I The atom is an mpmum tn tinperto, and like most 
such systems is very conserv -itive and resistant to 
chuige The electrons in the shell th it govern almost 
-ill the atomic properties, except mass and radio 
ictivity, are in turn but the burc-iucratic instruments 
of the real government which is the intensely charged 
central nucleus The trmsmutation of atoms, as of 
social systems is alike impossible because the -ipparcnt 
government is not the real government Rutherford s 
expenments on the bombardment of atoms by t particles 
show that only aliout one out of a hundred thousand 
ol the litter in passin^ through h>dro,^en ever hits 
a hydrogen nucleus, and the proportion of hits to misses 
is something like one in a thousand millions In 
politics ccmtrasting the number of tmssiles hurled with 
the results achieved the shooting seems even worse 
It is only when the atomic or sociil svstems break 
up or break down that we learn even of the existence 
of their real internal constitution 


Current Topics and Ewents. 


On July 30 there was re id i third time in lie 
Hi use of lords the Wild Buds J roteilion Bill 
mtroduced by Viscount Grey of 1 lUodon The Bill 
aims at the repeal of existing enactments on the 
subject and at substituting new provisions on lines 
recommended m igrg by a Departmental Comimtti t 
Ihe measure appears to us to be i wise one which 
should be welcomed by ornithologists and other 
bird lovers an 1 als i on grounds of economic import 
ance More tlian this it is a much stronger measure 
than any of its predecessors and if it become law an I 
be properly enforced it should give a much mort 
effective protection than is at present possible Ihc 
important new powers ire those which arc to make 
It an offence to be in possession < f any bird part of a 
bird nest or egg which may be presumed to have been 
illegally taken and those which are to pi ice the onus of 
proof on the possessor At present on the other hind 
the onus is on the prosecution and the act of killmc 
or takmg is the material fact to be proved is a 
result the skins and eggs of protected birds can be 
offered for sale with impunity by taxidermists ind 
dealers and plovers eggs are freely sold m shop' 
and restaurants m the close season The Bill his 
still to be passed by the House of Commons but we 
hope that this may be successfully accimplishcd 
next session 

Augustin Le Princx, has rarely been recognised 
as one of the pioneers m kinematography Mr 
£ Kilbum bcott who knew him personally recently 
lectured before the Royal Photographic Society on 
bis work in this durection and a report of the lecture 
IS given m the current number of the Society s 
Journal Mr Scott considers it established that I c 
Prmce was the first to make a successful camera to 
take photographs at more than 16 in a second was 
the first to show moving pictures on a screen (at 
Leeds m 1889) was the first to appreciate the import 
ance of using flexible film (he u stated to have used 
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cellnloid films before September I'^go) and was the 
first to use perforations and sprt ket wheels (patents 
dated 1888) I c Prmce s career came to in extra 
ordinary end lie was last scon on Septcmlier 16 
i8go at Dijon entering a tram for Pans but since 
then notbmg whatever seems to be known of bun 
One suggestion was tbit he might have been kidnapped 
by agents of Amencan inventors whom he had fore 
stilled 

The Royal Geographical Society of Australasia 
(Queensland) is contemplatmg the investigation of 
the problems of the Great Bamer Reef and is mvnt 
mg other scientific societies and the universities of 
Australia to co operate In the Queenslan t Geo 
graphical Journal for 1920 22 Prof H C Richards 
mdicates some of the problems that await solution 
and shows by a sketch of previous work on the subject 
how divergent are the views expressed on some 
important pomts I<or example it is apparently not 
known if the Great Barrier Reef is n mg or fallmg 
or IS in a static condition The suggested mvesbga 
tions would mclude complete c) artmg includmg 
makmg vertical sections of at least tliree island 
pomts on the ritf one each m the northern middle 
and southern regions and rcchartmg at mtcrvals of 
a decade charting of several ol the more unjportant 
troughs or vallej s m the reef and the Ip goon area and 
rccbaituig also at intervals of a deca le complete 
survey of the fauna dora ind economic resources 
ind expenments on the growth of corals under 
varymg conditions 

A COPY of a pamphlet has reached us on Sugges 
tions for the Prevention of the Decay of Buildmg 
Stone by Mr J F Marsh (B isil Blackwell Oxford. 
IS 6d net) The author remarks m the preface 

In 1861 the Commission appointed to stop the 
decay m the stone of Westminster Palace decided to 
wmt till a remedy had been discovered and did not 
expect to have to wait long We have waited sixty 
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years and seem to be no nearer a solution of the 
problem The preservation of our old histone 
buildings is a matter of as much concern now as it 
has ever been Suggestions however slight may 
help lhat is why this pamphlet has been written 
Sections in, given on Parliamentary commissions on 
the subject theories of Stone decay and the treat 
ment of stone and the author desenbts expenmenta 
which he has c irned out The final sentences of the 
booklet are north quoting The sunple remedy is 
to keep the stoni stenlc 1 his means in simple 

language kcciing the stone clean Alkalies have 
been used is cleansers from time immemorial The 
walls of Oxford ire sick thev have been drugged 
but thev have not been cleaned What they need 
more than drugs is a good wash for dirt rather than 
time IS the destroyer of things 

Bey(,ens Mmeumi i arsberetntng for i i2i-i2 records 
the gift by tlie heirs of Herman hnclc of that dis 
tmguished naturalists cabinet of mollusca mainly 
collected bv him in the neighbourhood of Bergen but 
also in company with G U bars from northern 
Norway It comprises in addition authentic specimens 
from the \tlantic and adjacent seas receivetl in 
exchange from the le iding speci ilists of Ins day 
The number of specimens is 1650 This report also 
announces the commencement of work at the new 
biological stition erected on the island of Ilerlla 
27 kilometres north west of Bergen where Hcrlo fjord 
branches jtf from Iljelte fjord in a region already 
classic through the researches of Michael bars I he 
station is provide 1 with a small research sailing 
vessel the Htman triele of 23 tons gross tonnage 
with auxiliary oil motor power 
THt I nivcrsitv of 1 rankfort on Main h is cstab 
hshed in Institute with a professorship which is to 
deal with the applications of physics in medicine 
eg radioactivity X rays light rays and the hkc 
It IS staled to be the first institute of the kinl to 
be estabhshe 1 in C ermany 

The Research Deportment of the Calico Irmttrs 
Association ltd bt James s Buildings Manchister 
invites application fir the post of a physicist who<« 
duties will be to conduct research on physical 
problems arising in the cilico pnnting industry 
The person appointed will work m association with 
the chemical research staff 
The following are among the Civil List pensions 
granted during the year ended March 31 Miss A H 
Bacot in recognition of the services rendered bv her 
brother the late Mr A W Bacot to science and to 
the nation 75/ Mrs M Barnwell in recognition of 
the services rendered bv her father the late IJr H 
Wooilward to the cause of geological science 25/ 

I leut Col H H Godwin Austen in recognition of 
his services to science and to the nation tool Mrs 
M Lyster Jameson in recognition of the services 
rendered by her husband the late Dr H Lvster 
Jameson to science 50/ 

By the will of the late Mrs Bacon of New York 
the bmithsonian Institution of Waslungton has 
received a sum of 10 000/ for the esUblishment of 
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a travelling scholarship for the study of the fauna 
of countries other than the United Slates m memory 
of her husband Walter Rathbone Bacon The 
scholarship will be tenable for at least two years 
and the annual value about 500! Apphcations for 
the award must include details of the proposed 
research the benefits to bo expected from it the 
estimated cost and full particulars of the scientific 
and physical qualifications of the cindidate they 
should reach the secretary of the Smithsonian 
Institution not later than October i 
Mr J S iluxirv mforms us that by an over 
sight his name was omi tted from the list of 
signatories to the letter on flftMforthcommg BrtHsk 
Journal if Fxperimenltl Btology which appeared m 
Naiurf of July 28 p 133 

Ihl July issue of I he Fight against Disease the 
organ of the Research Defence Society contains the 
report of the Committee for the year and an abstract 
of Dr Sdleeby s lecture on sunlight and disease with 
photographs of patients at Rolher s sunlight school 
at I eysm Notes on smallpox and vaccmation also 
occupy considerable sp ice 

Wf have received the twelfth report of the Micro 
biological I aboratory NS W lies for the y car 
1921 It contains i useful list of the speaes of 
fleas that occur on native rats In some instances 
species of fleas appear to occur on marsupials and 
rodents mdiscrimmately Some observations ire also 
recorded on the Sydney milk supply which on the 
bactenological results seems to be of very poor 
quabty It is to be hoped thit the publication of 
this annual report m ly be expedited in the future 
Billlun No 25 of the Institute of Science and 
Industry Austrahfi deils with The Manufacture of 
Pulp and Paper from Australi in Woo Is The book 
itself IS pnnttl on paper made by the Institute in 
the course of the experiments tlescribcd a few 
simple sheets of paper of varying composition are 
also bounl m at the end The Bulletin is divndod 
mto five parts General information investigations 
(prior to 1920) laboratory investigations semi 
commercial expenments economics 

Wf have received a copy of the Nobel I ecture 
The Origins of the Conception of Isotopes 
delivered by Ihmf I boddy it Stockholm last 
December 1 his is a clear account of the develop 
ment of radioactivity from its discovery by Becquerel 
in i8q6 down to modern tunes The conception of 
isotopes dates from 1905 though their complete 
chemical identity was not recognised until two yean 
later This identity was afterwards extended to 
mclude their electrochemistry and their spectra but 
more recently infinitesimal differences have been 
found in the latter 

BuLLr TIN 53 S issued by Messrs Watson and Sons 
bumc House Parker Street Kingsway I ondon 
illustrates the vanous medical uses to which high 
frequency currents may be put Use is made of the 
term violet ray treatment no doubt violet rayrs 
issue from the glass electrodes holdmg the gas under 
discharge but it is open to question whether it would 
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not be better to retain the use of the term hi(,h 
frequency treatment until it is defimtcly proved that 
the beneficial effects are due to the radiation \ 
large vanety of electrodes suitable for the cavities 
and other parts of the body is illustrated and instruc 
tions are det iiled for their use 

Thf British Medic il Association (4-.> Stranl 
W C 2) has published and issued a useful Handliot k 
for Recently Qualified Medical Practitioners (jnic 
2S 6d net) It gives coniise but clear details of tl c 
duties of medic il practitioners and of the legal 
obligations (by Dr W A Brend) placed upon 
registered practitioners The mam careers open to 
members of the merlical profession are summarised 
and a section is devoted to post graduation study an 1 
special diplomas A section deals with the British 
Medical Associition and its work and the Dangiro s 
Drugs Regulations arc printed m an appemlix 

PuuiiCATiON No no of the Koninklqk Neder 
landsch Meteorologisch Instituut is an import int con 
tnbution to tlie oceanography of the Atlantic It is 
a summary of about two and a quarter millions of 
observations made by steamers and sailing ships 
dunng March Apnl and May throughout the period 
i83<>-I92o There are t86 piges of tables and in 
atlas with 24 plates These lepresent currents 
wmds the general circulation of the water and air 
isobars the general courses of water ind au: isotherms 
and the limits of ice fogs etc I he tables were 
published in 1921 and the plates in 19.2 

Reccm 1 fishery publications inclu Ic two papers 
from the Ministry of Agricultuie ml fisheries 
( Tisherv Investigations Ser 11 \ol v Nos 
5 and 6) No 5 by Dr W Wallace is a report n 
experimental hauls with small trawl nets made in | 
the shillow waters of the North Sea in the yeirs 
1904 19T > No 6 deals with the plankton collected 
duiing speciil cruises made in 1920 21 m or ler to 
estimate the annual production of pliicc ova The 
report s prepared by Mr R E Savage An import ml 

report (in continuation of earlier ones) cn the lif 
history of the mackerel is contamed in vol xxx of 
the reports (issued by the International Council for 
Fishery Investigations) This paper is the work of 
Dr F Ehrenbaum of the Natural History Museum 
m Hamburg 

Ws have received from the Eastman Kodak Com 
pany of Rochester New York the fifth volume of 
the Abridged Scientific Publications from the Re 
search Laboratory of the Company Owing to the 
increasing number of publications it has been decided 
to issue these volumes annually and the present 
volume deals with the papm which were published 
during 1921 The abndgmmts are of course some 
what condensed as compared with the onginal papers 
to which any one actually workmg at the subject 
dealt with would naturally refer but for almost every 
purpose the abridgments will probably be found 
advantageous Twenty three communications are 
given in 172 pages and there are added indexes of 
authors and subjects This senes of volumes forms 
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a most valuable record of the activities of the Com 
pany s Research Laboratory and incidentally a good 
indication of the gencr-il trend and progress of 
suentifio photographical mvcstigation throughout the 
worl 1 

Dr G Aknoi d s report as curator of the Rhodesia 
Museum Bulawayo for 1922 announces the com 
piction of the new wmg and the transference to it of 
the zoological collections an 1 p irl of the ethnological 
malcnal thus freeing space for economic exhibits m 
the old building As a result of Dr Arnold s mono 
griph on the sand wisps of the hthiopian Region 
the types of 70 new sjieciLS have been i Ided to the 
collection a number thit probably will be doubled 
There are also accessions of type specimens among 
bees beetles and Neuroptera as well as the syntype 
of rangaiaurus menmlh a hzard like reptile from 
beds of Kairoo age in Tanganyika Territory 
Examination of the previously reported Codnngton 
collection of ethnological objects has brought to light 
nine ceremonial staves of chiefs from Kasembes 
stronghold such as could no longer be obtained 
to day I ive Bantu spears with copper blades are 
ividcnce that the Bantu were more than capable of 
proltiang the metil weapons found at Zimbabwe 
A fern lie Bantu skeleton foim 1 m an ancient mme 
working near Gwanda boutbern Rhodesia has been 
studied by bir Arthur Keith who considers it to date 
liack 800 years or more It will be seen that this 
repot t though brief indicates a great deal of good 
work 

Messrs Ross Ltd optical instrunimt makers 
have been awarded the diploma if the Craiid I’nx 
at the International Fxhibition of 11 itogrnphic 
Optics and Kmcmatographs held recently at Turm 

Thi lectures delivered by Sir J J Thomson m 
Vpnl last on The Electron in (hemistrv before 
the 1 ranklin I stitute are I eing p iblished singly in 
the ]ournal ot the institute The complete series 
will shoitly be published in book form under the title 

I he ricctron m Chemistry 

It is announced by Messrs I ongrrans and Co 
that the new edition of Thorpes Dictionary of 
Apphed Chemistry which is now in course of 
jubhcation will extend to seven volumes and that 
i large part of the concluding volume will be devoted 
to an index to the complete work 

The latest catalogue (No 44 j) of Mr 1 1 dwards 
84 High Street Marylebone VV i is dev oted to books 
engravings and jiamtmgs relating to the Indian 
bmpirc and gives particulars of some 64b items 
including geography and travel ethnology natural 
history ai tiquitics etc An ong the works listed is 

Vnnals of the Royal Botanic Garden Calcutta 
vols I to 8 

Messrs W Hffter and St ns I td Cambridge 
have m the press a translation of The Internal 
Secretion of the Sex Gland Prof A Lipschfitz 
with a foreword by Dr F H A Marshall The work 
will give an'account of the recent experimental work 
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of Prof Stemich and others on Iho re\ ersibihty of 
the sexes the pirt pliye 1 by the intcrstiUal glind 
and the results of the transplantation of this organ 

Among the books shortly to be published by the 
Cambndge University Press we notice btonts of 
Scientific Discovery by Mrs D B Hammon 1 con 
sisting of short biograplucal sketches of Piirstley 


Lavoisier Count Kumford Herschel Fabre Faraday, 
the Cunes Darwin Wallace and Pasteur vol 4 of 
the Cambridge Medieval History dealmg with the 
Eastern Roman Empire (717-1453) and Founds 
tions of Agricultural Economics by J A Venn 
the atm of the latter is to give some account <pf 
the origin and mcidence of the numerous economid 
problems which affect the agricultural commumty 


Our Astronomicftl Column. 


An Oft rkci rrin Ri iativity Blundfr — ^Many 
pf ople liavc liecn tempt rarily misled by a fallacy in 
considcnnt, the 1 instein bending of rays of light 
Thty im igine that it ought to produce a sensible shift 
in the position of the further component of a druble 
star owing to its light passing close to the nearer 
component or similarly that the aatclhtes of Jupiter 
ought to undergo the shift at the tune of occuftation 
Another form of the fallacy is put forward by M dc 
Siussiirt in Asir Hack* No 3235 m an article 
entitU 1 Influence de li deviation des ravons 
lumincux sur la valeur du diamStro du soleil He 
notes that the hght from each limb of the sun would 
be subject to the 1 instein liending but that since it 
h IS only traverse 1 half the gr ivitation il field as com 
pared with a star behind the sun the bending at each 
hmb IS r 75'/2 So far he is correct His error c mes 
in when he asserts that the true diameter of th sun 
13 I 75* less than th it measured eijuivalent to 1 300 
km In fact we only see the full Emstein shift when 
the distance from the eye to the place of bending is 
small compared with the distance from the eye to the 
object viewetl Ihis is obviously the case for a star 
near the sun but not for the components of a double 
star for Jupiter s sitelhtes or for the sun s hmb 

Since the Linslcin liending is similar to refraction 
we can easily set the fallacy by the following 
example Take a bowl b int hes deep and let 1 mark 
on the bottom be just brought into view to an eye 
plac^ horizontally behind the elge of the bowl 
when the latter is uUc I with w itcr 1 hen the m irk is 
seen iletlectcd tluough some 41 4 from its true place 
But if the eye be placetl a mile away still in the same 
level the dcflecUon is no 1 mger 41 4 but only 19 5' 
Similarly m the case of the sun s limb the principal 
bending takes place near the s m and the enlargement 
of the sun s diameter is not i 75' but only about 
o 01' practically a negligible quantity 

Spi CTROscoi ic PARALLAxrs — I he Memoirs of the 
R A S vol 62 contains a valu ible paper by Mr 
W B Rimmer on the spectroscopu pai allaxes of 
500 stars the types of which ringc from Fo to Mb 
Ihe spectri were photographed at the Norman 
Lwkyer Observatory Sidmoith with the 12 inch 
prismatic camera formerly belonging to Dr F 
McCleaii a few of his spectrograms with the same 
instrument are also discussed The differences 
of hue intensity were measured by the wedge 
exunction method devised ind recently dcscnbwl 
by Dr I ockyer A spctnl study was made of the 
means for obtaining umfoim results and cises of 
discordant re ulmgs were remcasureil A search 
has l^n made for additional pairs of hnes suitable 
for the purpose besides those used at Mt Wilson 
the enhance titanium hne at 4444 was successfully 
adopted lu conjunction wnth the cadimum Ime at 
4455 ^e pair 42 lO strontium and 4230 iron is 
available for all types of spectra from F to M other 
pairs have a limited range of applic ibility 

In drawing curves connecting Imo intensity with 
absolute magmtude use was made of all the trigono 
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metrical parallaxes deduced by recent methods equal 
weight being given to all 0003' (m Mt Wilson 
values o 002^ was added as the rcdlMMKi to absolute 
parallaxes Some of the curves are reproduced m 
the Memoir Ihe catalogue contains no dwarf stars 
of types M or 1 ite K as the spectra available from 
which to driw curves are too few 

All the 500 st ITS are in the Mt Wilson spectroscopic 
catalogue and its results are pnnted for comparison 
the agreement bemg very satisfactory especially m 
view of the complete mdependence of method of 
measurement Ihe parallax found for Aicturus is 
o 145' as compared with o 158' at Mt Wilson and 
o 100' (tng ) at \ erkes its absolute magnitude is 
10 it th^fore appears to be less remarkable for 
size and speed than was formerly thought The 
brightest aosolute magmtude m the catalogue is 
« Oeminorum i 5 the famtest are seven stars of 
maj, 6 o and 6 i 

YiRKFS ObSFRVATORY IWFNTY FIFTH ANNI 
VKRSARY — The Yerkes Observatoiy celebrated its 
twenty fifth anniversary last September the address 
deUveied on the occasion by the director Prof 
Edwin B Frost has recently been pnnted He 
emphasises the paramount par^layed by Vioi G E 
Hale m its establishment The spectrohehograph 
had recently been mvented and work with that 
instrument has been throughout a prmcipal feature 
The onginal spectrograph bemg madequate for this 
work pirt of the funds bequeathed by Miss C W 
Bruce were devoted to the spectroscope called after 
her and more than 8000 stellar spectrograms have 
been obtained witli it These have already yielded 
many important results though the information 
contained m them his not yet been fully in 
vestagated 

The 60 mch mirror was offered to "i erkes Observa 
tory but it was felt that it would have a wider field of 
usefulness at Mt Wilson 

Visual work with the 40 inch refractor included 
Prof Burnham s measures of double stars and Prof 
Barnards work on clusters nebulic comets famt 
satellites etc It was also found that the instrument 
could be efficiently usel for photomaphy by plan 
mg a yellow filter in front of the plate which must 
be isocbromatac Successful photograpljp have been 
made of the moon planets nebu& atu clusters 
O700 plates were taken for star parallax Allusion 
is made to Barnard s splendid senes of photographs of 
comets and the Milky Way the Atlas of the mtter 
IS stated to be nearly ready for publication 

The total solar eclipses of iqoo and 1918 wern 
observed by member, of the staff and arrangemettlA^ 
are being made to observe that of next September ur 
California ft is pleasant to learn that the observmg a 
conditions at Yerkes are probably the best that 
could be obtained within 500 miles of Chicago the 
40 inch instrument cm be used for some 1700 bojua 
peryear » 

The record of work is one of which the ObservatirfF 
may well be proud 
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Research Items. 


The Quipu Mystery — Twenty yean ago ll i 
method of counting by the knotted Quipu was one of 
the mystenes of Peruvian archaeolo^ Since thst 
time several explorers have found tht m in ust I > 
shepherds in keepmg account of their flocks More 
modem Quipus are easily understood and can be use I 
by any one Prof 1 Lei ind Locke to whom we sie 
Imgely indebted for the solution of the problem li is 
now j^epared for the Amencin Museum of Natiird 
History an elaborate well illustrated monogr iph in 
which all available evidence concerning the ust of tin 
Quipu as a means of counting has been tm fully 
collected 

lATioorNG IN iHE Marquesas — In Bulletm No i 
of the Bernice P Bishop Museum Mr W G Handy 
publishes an elaborate well illustriled inonogrrph oi 
tittooing in the Martiuesas The oficration w s 
extremely painful and after each sitting lot il m 
flammation followed by fever or swellings ptrsistt 1 
for a period of eight or ten da>s The prictice his 
now ceased and the facts have been collected from 1 1 
examination of about a hundred and twentj hvc of the 
older generation The designs of which numerous 
illustr itions are given show much irtistic taste It 
cannot now be ascertamed how far the practice 
possessed a magical significant t but m one cisc i 
worn in seems to have been marked to protect her 
from evil spirits But at fhe time of the cessation of 
the art It had become partly flecoraticc 

Stone Yokis krom Mexico and Cinirai 
America — Excavations in Mexno and Ccntril 
America havt disclosed certain ol jeets of unusual 
and definite shape and of wide distribution the 
function of which is unknown Ihe stone yoke is 
shaped hke the letter I and is aliout two feet in 
height witli the lievellcd outer surface often carved 
with eliboratc designs It has been impossible to 
identify these objects cither in n itivc inanuscnpts or 
in the many available examples of sculpture in stone 
and clay 1 he cvitlence now t ollectcd by Mr S K 
I olhrop in the July issue of l/aw shows that the stone 
yoke was worn round the waist and tJiat it servctl no 
utilitarian purpose The suggestion now made is th it 
the yoke may represent the underworld Veeausc the 
outline resembles the Mexican symbol for that region 
and also because the yoke is associated with death an 1 
sacrifice m the banta Lucia sculptu res But the pro jf 
of this theory must await the presentation of new 
facts 

All SuRviY ANn Arch&oiogy — Mr O G S 
Crawford has reprinted his paper on Air burvev 
and Archaeology read before the Royal Geographical 
Society in March last The mam purpose of the 
pa^ici was to distinguish by the iid of ground plans 
and acnal photographs of camps hke Cissburv and 
the boldier s Rmg near Martin now in Hants two 
viinelies of the shelves and banks knowm as lyiichcts 
The first or Celtic type he attributes to the first 
wave of the Celtic speaking peoples about 700 b c 
who introduced finger tip pottery new types of 
bronze implements the use of iron square camps 
and tho Celtic system of lynchets boundary ditches 
and roads The Saxon or open field system w is 
qmte different from the Celtic t>pe and this is 
instructively illustrated by sketch maps of the 
Celtic and Saxon villages on Salisbury Flam Mr 
Crawford vmtes 1 mid it difficult to express m 
suitable words my sense of the importance of air 
photographs for arclucological study They provide 
a new instrument of research comparable only to 
that provided by excavation They are second only 
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to excavation m the results thc\ will achieve Iheir 
invention will prove as valuable to archaeology as 
thit of tho telescope has proved to astronomy 
1 hty art not a substitute for field work but thev are 
the most powerful ally of the held arcliaeologist 

Ihe PRrsENf PosmoN 01 Dvuwinian Theory — 
In an article on this subject m the luireiit number of 
^ciencs Prof,n^s Prof E \V Mai Bride first outlines 
Dirwins own position as devt loped m the hrst five 
chapters of the Origin of Species Among the 
jioints he emphasises are DarwmN belief th it mcxTihca 
lions due to use ind disuse irc inherited and his 
view lliat acchmatis ition ind the mhcntanci of its 
iftects must hive pla>td a pot in evolution After 
statmg eight laws of Darwin Prof M icBndc 
concludes that thev are rediuible to two (i) the 
I imarckian factor (2) 111 mileliniti teiulenc\ to vary 
to an unhnuted ixtenl in ill dinctions The second 
factor he discirds after i discussion of mutitions in 
sivcril of their ispects To reuh this conclusion he 
lehcs upon the principle of regulalorv bal met and 
st itcs that the doctnne of the snrviv al of the fattest 
implies th It all the org ms of an animal (or pi int) 
shill be useful memmg that the pirticulir spfcihc 
form or chiractcr of evtry organ must be useful 
riic article concludes with i discussion of recent 
evidence concerning the inherit imc < f acquirt 1 chir 
ictcrs a criticism of the age in 1 arc i hv jiothesis 
and a short reference to iccapitnldtioii 

Bio ( LiMAiic hiuDv is ihi Foyitian Desert — 
Bulletin No 20 puhhsheil In the Mimstrv of Agn 
culture hgypt gives a short discussion on the above 
by Mr C B Williams stmir entomologist Ihe 
hscussi >n IS earned out to sliow Ih it the statistics 
gathcreil by meteorologists relative to desert condi 
luns greatly ignore the conditions for biological 
studies The luthor while ipprovmg of the Steven 
son M recn for meteorological purposes suggests th it 
then is a strange lack of Stevenson screens for shelter 
mg purposes m the desert An expedition was made 
for a week m \ugusl 1922 ill the time that could 
be then spared to get it the actual facts of local 
V ination The locahtv chosen was m the W adi 
Diglv 12 mile south cast of ( airo and 7 miles m a 
direct line from the Nile Obseiv ilions were made 
at the camp on the south side of the w uli mostlv 
shilled from the sun ilso just ilongside the camp 
on the rock beneath i large piece of whiih was a 
cavity mto wbuh it was possible to cyravvl ind on 
a large flit topped lock m the middle of the wadi 
completely txposetl where b1 ck and wlule bulb 
thermometers in la u wire obsmrd Other obser 
vationswcre made m i Iiodv of siiid in a I urrow 
111 a bush in a hi It under stone ati 1 in ant li >n pits 
During the wei k the temjjeraturc of the surf ic »ind 
showed i chiiigc from 17 to 58 * P while the 
iir shide V uic I from .12 to isy t- and twelve 
metres in a cave from , 0“ to '•■j 4“ C onl\ There 
w IS a great range of humiditv ind otl er conditions 
III the various positior 

Cows Miik hOR Human ( a\si muion — V con 
fertnee on the milk question vas litl I at the meeting 
of the Royal Society ol Arts on April of winch an 
iiAxnint IS given in lourn Ivov Soc Arts June 29 
Prof Stenhousc W illiams m untamed th it it is not 
an impossible proposition to pravidt the public with 
I clean raw milk from cows which do not react to 
tu^Tculin at a price which consumers ought to be and 
arc willmg to pay Ifa-of Drummond Dr /ilva and 
Capt Golding dealt with the changes which take place 
in cows milk on heating to various temperatures — 
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digestibility influence on vitamins and en/ymea — 
suggesting that it is inadvisable to employ heated 
such IS p-isteifnsed cows milk for iniint feeding 
They set 111 to h ivt overlooked the fact that cows milk 
IS not the natural food for the human mfant and that 
clinic il evidence does not support the view that good 
fresh hosted cows milk is less satisfactory for mf int 
feeding tti in the riw milk 

I ANCASuiRL bi A I isiiLRiLS — In hib introtluction 
to the report for 1021 on the I sncashire bea 1 ishenes 
I aborstory Ihrof James Johnstone has given an 
intert sting summary in non teehnieal langu ige of 
the present state of knowledge concerning the prob 
lems under investig ition Mr Daniel s thml snd 
concluiUng piper on the se isonal eh inges 111 the 
chemical composition of the mussel {Mytilus tdnh'.) 
deals with the distribution of fit and gl>eogen m the 
tissues and hi shows that it is the role of the con 
neetive tissue to store up these substances as reserve 
food iiiaten ils ifterwards to lie used up 1 > the 
ripidly growing sexual follicles during the time of 
prep ir ition for reproduction I he studj of the Irish 
bea Lolhshtr> of ig^i by Messrs Johnstone 
Smith and 1 leming h is led to the conclusion th it 
thi re IS no such dchnite seasonal v anal ihtv in the 
metabolism of Manx eod is one luids in the lurnngs 
from the s ime distnet Mr Birtwistle ind Miss I ewis 
conclude their report on se de investig itions of shoal 
ing herrings from the Irish Sea with a peitineiit 
quistion How ue we going to reeoneile tin si 
two positions nuiieU th it we e in ei nstruet i c irve 
from a sample of herrings wliuh siiggists tliat v iiia 
turns in length and scale lings arc due to ch me iiid 
do not in 111 iti igi ml it tl i smu tiiiu w« can 
eonstruet i siniilii t>pe of lune from i sample of 
pliici in wliih we do tehmteh know tl it the v irii 
tioiis 111 length ml i tohth mgs lo inluati four 
different igc groups ’ 

I vei wiNC liiis Memoir 58 of the ( inicll 
I nivirsity \gncultiiial I xpeiimentil Slitien is 
devote 1 to in account of the biology of the Chry 
sopidx wnlteii by Mr Koger t Smith fheiiiseets 
included m this family are of particular interest in 
view of their predaceous habit of destroving various 
softbculiid nisiits tti yi irtieii! irly Himiptiri 
Miout sixtv species of lace wing flies are known m 
the I mteil Stites ind the life histones of eleven ire 
described and illustriteil with evident care The 
general discussion of the familv which luns to ibout 
50 piges IS pirticularly interesting and shoul I be 
re 111 bv dl who study these insects In discussing 
the function of the long peditel upon which lach 
egg IS 1 lid the author points out that it cnly affords 
partial protection from enemies Only iirt iin species 
of the lary r cirry debris on their bicks ml hive 
specially modihcd setx for retaining the niateiial m 
position 1 he debris is iisexi as a method of conceal 
nient and consists of yaned substances including 
particles of plant tissius exuvur and otlu r insect 
remiins Jhis matcnal is placed by the larva on 
Its back but no silk is utilisi^ in building it together 
The larval food consists chiefly of eggs in I sm<ill 
aphids and scale insects but the laryT aie sometimes 
cannibalistic It has also been observed tint they 
frequently derive sustenance from plant tissues The 
aycrage number of iphids t iten by one of these 
insects during its laryal life is diout 170 Cirtiin 
of the idult insects are also noted to devoui aphids 
very re idilv Chrysopids are subject to various 
insect enemies and one of the most remarkable is a 
small bloo 1 sucking nudge which itt lehes itself to 
the wings of the lace wing and burying its proboscis 
m a vein sucks up the blowl of its host 
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Japanfsf Tertiary Tossils — Prof M Yokoyama 
to whose valuable papers on the fossils of the Musa 
shino beds we have previously directed attention 
(Natirf August 2b 1920 p 836 and November 1 1 
1922 p 64b) has now pubhshed a note On some 
fossil Mollusca from the Neogene of Izumo {Japan 
I (turn Ge)l and Gfogr vol 11 No i) The exact 
horizon of the be<ls is uncertain they are older than 
the Musishino formation and if Pliocene should bo 
referred to the I ower and not to the Upper division 
Out of 19 species described setting aside three as 
possibly obtaineil from beds not bdongmg quite to 
the same formation there are seven species referable 
to existing forms and seven not known living which 
are here ilesenbed as new The relative proportion 
may however lx, modified on fllto*«C(iuisition of 
additional specimens 


Thi GicANiit Hornlfss Rhinoceros — Prof 
H I Oslxim h IS followed up his scientific de« 
sinption of the skull of Baluchithenum to which 
\vc refirred recently (\aiurf July 14 p 67) 
by a popular irtule on it and other rhinoceroses 
hving md e\tmct (\ at u>al History vol xxiii ) Well 
written xnd ibundintlv illustrited this article is 
worthy of iltention by more idv meed studints than 
those for whom it is obviously dcsigneil bo far is 
we arc conctrne 1 tlie most interesting feature is the 
evolution of the idea as lo Baluchithenum s si/e ind 
form as expressed m three suercssive restorations 
In the first it ipjieirs like m exiggiivtcil rhinoieros 
with i projxirlioiiilely slightly longer neck while the 
1 1st exhibits a shghlet Iiinl i I more upstiniling aiiini il 
with long ite horse like neel itsheiglit it thcshoiildei 
being increase I in ti rms ot i ino lern ihinoeeros from 
I S to . s Its litinitics to sther rhinoeirosis is yet in 
doid t but for its pi werful superior tusks it woul I 
be considered is simply i guilt Kci rathenum 

On Shvit irom ih> Rocky Moi niains — Mr 
D I Winchestei has recently contributed i useful 
aelelition lo the < il sh lie liter iture of tin United St ites 
Geological Survey m Bulletin 729 wherein he do 
sciibes the well known iKCiirrenees of the Rockv 
Mount un region 1 his volume is noteworthy bee luse 
the aiitlior discusses in aspect of the subject usu illy 
slurred ov er by most w nters namely the det iiled 
fiuni ind flora of ceitam strati^ iphie il horizons to 
which the oil sh lies ire refer ible The faun i in 
eludes a long list of insects (in the broad sense) and 
other arthrojxxls of the Green River horm ition 
(hoeene) while in abundant and vaned flora has 
lieen described by Mr 1 H Knowlton the late Dr 
C \ Davis s contribution on the study of the micro 
organisms being also incorporated in the text The 
photomierogr iphs of thin sections of some of these 
oil shales show an abundance of fossil vegetable 
matter with which jarcsumably the hydrocarlxm 
content of the shale is connected borne interesting 
data are recorded concerning methods of approximate 
ev aliialion of oil shale in the field tlie methoils includ 
ing simple retorting and lest tube experiments the 
latter being especially useful After all even if there 
be millions of tons of shale resources available for 
mining the materi il is of little use unless it will y irld 
oil in payable quantities Hence field tests where 
definite may save a great deal of unnecessary ex 
Dense an initial development Ihis bulletin is pro 
tusely illustr ated with photographs and maps and a 
very complete oil sh ale Inbhogr iphy is appended it 
IS an fact something more than a mere technical 
report being a trustworthy handbook to the whole 
subject of oil shale mining and exploitation 

^lAniiR IN Itvn — The meteorological repbrt 
for the year 1918 has recently been issued by the 
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Ministry of Pubbc Works Egypt Daily observi 
tions are given for several elements at the pnncipil 
stations comprised by Helwan Observatory which 
IS the first order station for Egypt as well as Alex 
andna Giza and Khartoum Monthly summincs 
are given for many other stations and monthl\ r nn 
fall results jire added for several places Weather 
conditions were generally unsettled from J inusrv t 
April and from October to December but more 
settled weather was experienced from May to Sep 
tember Ihe temperature was much ibo\e the 
normal m the autumn months and about normal for 
the rest of the year while stmosphenc pressure w is 
geneially above the normal Hea\y ram of the 
thunderstorm over Middle Egypt was a feature 
of the year The Sudan rains were m const Icrabh 
deficit At Helwan July wis thi hottest noiith of 
the year and the diurnal change of temperature \va-> 
greatest the mean temperature was jS 8 L an 1 
at 5 A M the deficit of temperature was 6 7 ( 
while at 3 p M there was in ext ess of 0 7 (. 11 

lowest mean temper iture was 126 C in J mu ir\ 
Ihe total ramf ill for the year it Helwan was 3f> 7 mm 
(i 45 in ) anti no rain fell from June to September 
Gbservations were commenced at Icrusilem m \i>ril 
HJ18 the hottest month w is July with a m< in 
228 C Wilde in December the me in was 100 ( 
ft o ram fell in June July and Vugust m December 
the totd run was 103 1 mm (4 n in ) 

PrcriN IN foriON — Messis 1’ H ( hfford ml 
K Cj larghcr hive been t.\iminin{, the listillitc 
from large scUe experiments upon the Ueitintnt o | 
cotton with so hum h> tlr side i itl siipcrhcatt 1 
steam londucted by the Hlca 1 cis \ sticiati >n 1 tJ 
(Joumd of the lexlik Institub vol xiv No 
Viy I )^3) Methyl ilcohol an I i clout litre the 
mam volitile products ivilatt I a fict which supplies 
additional cvidciuc for the present c ef pectin m tin 
cotton hiir as I lutm liis shown (/iinrA m Jo on 
vol 15 I )2i) tint flic ilkilmc h>tliel>sis of ptetm 
t lelds both these substances 

X KA\ Ins 1 ALLA I ION lOR VuiKivvRa Work 
Ihe Research Department Woolwich has imbhsht 1 i 
dest nption of an X ray equipment designed an I 
constructed at Woolwich whit h his beta mstilUtl 
m the Armv Veterinary Sthool at Aldcrsl ot (K D 
Rep No 50) It consists of a large teak table t ip t > 
which thi anim d can be strapped while m the verlie il 
position The \ ray tidic box is mounted on i 
earner which enables it to be moved into inv position 
relative to the ammd ami the txainmilion mi> bi 
made or radiogriphs taken with the inimal in the 
upnglit position Mtermtivcly the liblctop may 
be rotated mtl moved on rollers so as to bring the 
animal into the horizontal position over a supioiting 
table The X rav tube us«l is of the stand ird 
Coolidge type completely enclosed for protection m 
a leatl box and the gt ncratmg set is designed to supply 
currents up to 20 raiUiamperes continuously it 150 000 
volts I ull details of the apparatus are given 

Industrial 1’sycholoc.y in Coai Mininct —To 
attempt to teach a coal miner how to use a pi« k 
seems at first sight is valuable as taking coal from 
Dover to Newcastle but a glance at two memoirs 
by Dr C b M>ers and Mr 1 Tanner in the ]un 
issue of the Memoirs and Proceedings of the Mm 
Chester Literary and Philosophical Society is sufiicicnt ] 
to show how much is to be gained by mvestigiting 
scientifically the best way of using such a tool Mr 
Adams and Mr Stephenson two post graduite 
students of the Psychological f abor itory of thi 
University of Manchester have devotwl twelve months 
of their time to the investigation and have for niiieh 
Of this time lived the life and worketl the hours of 
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the miner As a result the wieldmg of the pick hto 
been rendered more continuous and rhythmic and 
a greater output secured with less fatigue of the miner 
The efietts of unproved lighting and more orderly 
arrangement of work so thit less shovelling has to 
be done have Uso lieen mvestigiteil and the miners 
themselves hive taken a keen interest m the in- 
vestigation 

V Mlkclkv Flash iicht jor Photography — 
In the Proceedings of the Idiysico Mathematical 
Society of Japan for June there is reprinted a paper 
from the Japines,e J lurnat f l'h\stc^ bv Kyo]i 
Suyehiro on an Hectneally deflagrated Mercury 

I il imtnt as a I lash light for Instantaneous Photo 
graphy In mvestig itions on the rolling of model 
ships and the vibration of structures jihotographs of 
r ipidly mov mg obji ets w ere desire 1 Pr if \nderson s 
ixpenmenls on elcetncilly defligrated wires is a 
source of hght led to a trial of tins method with fine 
till and copper wires but the results wire not en 
couraging Iiliments cf mercury were trie 1 with 
success ^^c^cury is sucked up into a glass e ipill try 
lube anil m eaih en I of the tube v hitr wire is 
secured with sealing wix Ihus filaments of mv 
si/e are eisily prepare I The duration of the flash 
IS shorter as the liliincnt is re luec 1 m length and 
liiineter ml it is also atteete I bv the thickness of 

I the wall of th tulle 1 he most itiUnsc light is given 
' ut 1 V the meriurv are lit just if I r the explosion 
Ihe piper is illustrate I with photi gnphs of flashes 

II suits of testing fheir lurition by 1 11 111 of i lot ituig 
lise with r I lul lini s on it an i aj pin itioiis of the 
ictho I 

MANtiAcit Ri n W vriR ( is Ih liiclResearih 
Hoard ef the Department ot Vu ntitie ml Industrial 
Research has just issue I 111 its liehnieal Piper 
\) ( i ricorl f e xpenmetits it HM I utl 

Ke search Slatim ( rceiiwi h on the ( npanson 
of same Metlio Is if nmnmg Water < as Hint 
HMSO 2 net) Ihi m inuf let lire of water 
I gis from eoke is of greit iconomie impart ince 
I ml the leeumul itiou of can fully isccrtamcd data 
I IS eorresponelmglv v alu iblc Dliservations were 
' rteoreled on the behaviout of cokes ot I’ltlerent i iigm 
I when used m tlie generator (of the llumphrcvs and 
(. lasgow patten ind the papi r tie a s also with four 
' gisiheation tests with virvmg lepths of fuel bed 
Iho first three were mile on the Dellwik Ihischer 
sjstem — with shallow beds of 1 p^th 3 ft 6 m to 4 ft 
ind V ir> mg r ates ot ste immg The fourth w as made 

I with i efeeper bed on th system reeon mended by 
I the makers Ml tests weie madi on thi same eoke 
llie observ itious m the tests are givi n very fully 
m tables of weight int thermal balineis tempera 
tures and rites of gis production Ihe theimal 
illiciency of the generator w is fo nd to reach 
J r cent in the DcUwik Hiischer system and ,78 
percent under the normal regime whenn deduction 
w IS made for licit losses an 1 expenditure in generating 
the power employed m the pruecs These deiluetions 
Icpend naturdly 011 tht cffcicii y of the auxiliary 
plint anel might depress the etfaciency on ceitain 
e melitions assumed eg m th fouith test to 528 
per cent The greatest then 1 1 loss oecurreel m the 
heat earned by the blow gas which lay m the 
four tests between 20 and 30 percent and sufficient 
theoretically to generate 80 to 1 30 lb of steam per 
1000 cu ft of water gas mad This report may 
usefully be read in conjunction with the Sixth 
Seventh and lenth Ri ports ot the Gas Investiga- 
tion lommittee of the Institution of Gas rngineera 
published m 1921 1922 and 1923 which give a more 
detailed study of the water g^s process in its vanous 
modifications as operated m towns gasworks 
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International Education 


'T'HPRr IS hardly any unportant national 
problem left in the world which has not an 
intern ition il rel ition and aspect The search tor 
truth and its application to human need is a vast 
world wide co operative task h very country 
should sctk cntinglint alliances in i league for 
scientific progress Of these quotabons the first is 
from a speech m ide recently in I ondnn by Dr Nicholas 
Murray Butler the sccon 1 from a report published 
last year by the president of the Kockefcller 1 ounda 
tion Both indicate a point of yiew which his been 
adopted w ith enthusiasm since the War by a consider 
able number of people especially in academic circles 
in the 1 mte 1 States Both in Amenca and on this 
side i f till Atl intic where it is more familiar system 
atic cttoits ha\e been made to orientate higher 
education to some extent to this supra n ttional point 
of V lew 

In Amenta two important organisations have been 
establishc I expressly ft r tlie furtherance of Inter 
11 ition d rducabon the Insbtute of InUmational 
1 ducation by the C irncgie F iidow mont for Inter 
national Ptaie iiid the International hdiicibon 
BoaidbvJohnD Rockeftllcr Ji IheBoirl which 
only came into bcir g this vt ar and aims at prom iting 

ediic itio 1 throughout the wt rl 1 h is m i le a grant 
of looooo lollars a yiar for ten yeais to leichers 
( oUege < olumbia I nivtrsitv to iid in cstal lislung 
as an mtcgril nirt of the College an Internationa 
Institute for the instrucbon of foreign students (of 
whom there are already some 230 in the t ollegc) and 
of Americans eng igc 1 in te iching in foreign countries 
ami for rtsear h ind investigation into foreign educa 
tional con litions and the adaptabon to those c mdi 
tions of American systems in 1 mctliods of wlucation 
Ihe Boird iims at tstablishing mutually helpful 
relations with other countries in rcgird to selected 
spuihc c Im itioi il problems and has ilrcaiy 
arranged for a stu ly ol co operabve farming methods 
in Denmark M iny of tlic activities of the Rocke 
feller 1 ounda ti m with which the Board is closely 
associitcd have an international educational char 
acter of the 157 in livilu ils who held the hounda 
tions fillowships in ij^i only 71 were Americans 
the others belongmg to 17 other n ibonahtics 

1 he Institute of Intern ibonal 1 due itioii began 
work in igij tnd its director Dr b P Duggin has 
recently presented its fourth innu il report Among 
Its varied achievements during 1922 was an agree 
ment with the Commissioner of Immigration it Fills 
Island designed to mitigate in its application to 
students the new Amencan immigr ition law limibng 
to specified quota the number of immigrants from 
foreign countries the director iinJertaking to act 
as spoils jr for pripirly certificated sludetts and 
the commissioner igrciing to admit such students 
provisionally on parole Among its other enterprises 
may be mentuiiel arranging for the selection and 
distnbubon of fellowshii hollers from Irince for 
study in the I nitcd States and 35 from the United 
St itcs for stu ly in 1 r ince acbng as agent for the 
Spanish Juoti para Amphicidn de Lstudios which 
s nt b fellowship holders to the United States and 
for the Czechoslovakian Government which sent 5 
assisting the I rcnch authorities to select I reiich girls 
for tr lining partly in France and partly in America 
m library work ml public health nursing secur 
ing fellowships in Amencan uistitiitions for foreign 
students promobng resort by Amencans to summer 
sessions m forei^ universities organising student 
tours m Italy France Fngland md Scandinavia 
arranging exchanges of professors and promoting 
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the formahon of Internabonal Relabons Quba for 
the discussion of internabonal quesbons The Insb 
tute has now an established place as one of the most 
influenbal of existmg organs for the development of 
mtellectual intercourse among the nabons of the world 
In Great Bnt tin the most important single endow 
ment of international education is that provided 
by the Rhodes bchol^hip Trust Provision is now 
made under the trust for the continuous residence at 
Oxford of iQO scholars selected from Enghsh speaking 
countries outside the United Ringdora A peculiarity 
of the method of selecbon for these schoWships is 
an insistence on moral force of 3|||A||K:ter capaciW 
for leadership in short all rouriil ability as well 
as literary and scholasbc attunments A similar 
principle is prescribed lor selecbng candidates for the 
6 Henry F Davison scholarships founded this year 
to provide for Oxford and Cambridge men spending 
a year it Harvard Princeton or \ ale A few 
scholarships similarlv designed to draw students from 
abroad ire oftcrcil by ceilain C mibndgc Colleges 
the Imperial College and the univeisities of I iverpool 
Manchester McC ill Harvard Princeton md Yale 
most of them bemg open only to students of countries 
within the British Umpire 

( onverscly manv umvcrsibcs have endowments 
such as the ( raven I und and RadcliUe traveUing 
fellowslups fund which encourage students to go 
abroad for study or research gencriUy in some 
specified field such is modem languages and insbtu 
tions classical studies or the fine irts m which 
sulficient facilities are not available at home 
Similarly v inous governments md voluntary associa 
tions such as the federabons of university women 
tlie Anglo Swedish Society and the Canadian 
Impenal Order Daughters of the Umpire have 
insbtuted scholarships enabling students to trivel 
to distant countries for educational purposes The 
Government of Panama for example periodically 
sends two carefully selected studente to universihcs 
in Great Bntam for complete dewee courses of study 
The Albert Ivahn travelling fellowships open to 
Bnbsh graduates of universities of the United 
Kingdom ire remarkable for their breadth of aim — 
to enable men to enter into personal contact 
with men and countries they might otherwise never 
have known to issue from the world of books 
into the broader world of all such human 

luteresls struggles and endeavours as go to the 
making up of gencr il civilisation 
Apart from endowments for encouragmg inter 
national educaboii by scbolirships and fellowships 
there arc many mfluences some of quite recent 
origin having a similar tendency The umversibes 
of the United King lorn have instituted a new doctor 
ate the Ph D open to graduates of foreign uni 
versibes as well as to their own and have organ 
ised in connexion therewith instruction m research 
methods their laboratories and other equipment for 
advanced study and research have been greatly 
developeil their representabves have taken part m 
missions to Amencan 1 rench Belgian and Swiss 
universities they have established a standing 
committee of their executive heads with the Uni 
versibes Bureau as its secretanat and a separate 
committee for promoting mterchange of students and 
teachers with umversibes m other lands — a purpose 
which has been greatly furthered by the consbtubon 
of the Bnbsh divisions of the Amencan University 
Union md the Office Nabonal des Umvcrsit^ et 
Ecoles 1 ran^aises boUi of which have offices m the 
bouse belongmg to the Umversibes Bureau Thtue 
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hM also been a notaUe development of short summer 
vacation courses (mainly m London) for foreifpi 
students as well as of other summer courses to which 
although not planned expressly for them foreigners 
are admitted Interchange of school teachers (for 
periods not exceedmg one year) between England md 
Wales and the Dominions overseas has been organise 1 
by the League of the Empire on a large scale and other 
bodies such as the Overseas Educational League and 
the Fellowship of the Maple Leaf are engaged in 
similar enterprises 

Several h uropean countries participate m exchanges 
financed by American educational endowments 1 he 
Commission for Relief m Belgium Educational 
Foundation of New York arranges in concert with the 
Fondation Umversitaire of Brussels grants for study 
m American Umversities to Belgian graduates and 
vice versa (in 1921-22 34 and 24 respectively) Ihe 
Amencan Scandinavian 1 oundation similarly allots 
40 travelling fellowships each of 1000 dollars anl 
the hranco Amencan Scholarship Exchange al 
ministered by the American Council on Education 
provides 50 scholarships for trench women 11 
Amencan colleges 28 for Amencan women in Freni h 
lyc^es and dcoles norm lies and 22 fellowships for 
Amencan graduates in French universities 

In trance the Doctorat d Flat has been made more 
accessible to foreign graduates a system of exchantis 
of professors has been arranged with certain American 
universities and the summer vacation courses for 
foreign students in vogue before the War have lieen 
re established and extended In 1919 a Franco 
Swiss interuniversity conference tcok place and in 
1921 a contention was concluded between the French 
and Belgian mmistnes of public instruction to 
encourage and regulate the exchange of professors 
and students and to establish a perm inent techmcal 
commission for the ptudy of questions regardmg the 
scientific literary artistic and scholastic relations 
between the two countries 

In the same year 1921 were formed the Netlui 
lands Committee for International Academic Relations 
and the Office Central Umversitaire Suisse 

The Confederation Internationale dcs Htudnnts 
formed in 1919 has contributed subst inti illy in co 
operation with its affiliated national unions towards 
familionsmg students with the idea of migration 
The National Union of Students of England an 1 
Wales constituted m 1922 has been very active in 
promoting visits by students to universities in foreign 
countries 

In the mneteenth century one of the most powerful 
mfluences making for migration of students was the 
great reputation of the German universities for 


profound learning and for primacy m scientific 
research together with their liberal conditions of 
entrance In the United States especially a German 
doctorate came to bo looked upon as a normal cul 
mination of the studies of an ambitious youth The 
tradition was fostered by the system of exchange of 
professors arranged by the Prussian ministry of educa 
tion with Amencan universities Before the War 
however a reaction had set m due in port to the 
rapid development of the Amencan graduate schools 
^e League of Nations decided last year to enter 
the field of International Education and a Committee 
on Intellectual ( o operation having a sub committee 
on Interuniversity Relations is actively engaged in 
devising ways and means of stimulating movements 
and enterprises such os those mentioned in this 
irticle including the establishment of in mternational 
bureau of university information 

Ihe question of interchange of students has an 
economic aspect which deserves study At the 
present time students from abroad constitute about 
eight per cent of the full time students in the uni 
versities and university colleges of the United 
Kingdom Statistics showing the number of students 
from the United Kmgdom in universities ind colleges 
in all other countries are not avail iblc but those m 
the Umterl States in 1920-2 1 numbered 181 •ml those 
m other parts of the world are certamly very few 
compared with the total of more than four thousand 
students from abroad in the Bntish Isles Is the 
fact that our import so largely exceed our exports to 
be accounted economically advantageous to us or the 
reverse ? The fees paid by students represent of 
course only a fraction of the costs of mamtenance of 
the institutions where they study and in universities 
such as Uxford Cambridge I ondon and Edmburgh 
which ire frequented by students from abroad m 
I urge numbers the additional expcnditun necessitated 
by their attend met is probably not tompciisated by 
their fees but there is i more import int (Question 
in regard to the stu lents who tome to Great Britain 
tt study technology When they go back to their 
own countries thty take with them knowledge which 
IS used so as to make the competition of their tunutnes 
industries with our own more formidable On the 
other hand thev ore bkcly to recommend the placing 
of orders for stores and machinery m the country in 
which they have studied rather than in other countries 
and if they had not come to Great Britain for their 
knowledge they would probably 1 avo obt uned some 
thing very like it elsewhere It may Jh. that such 
students do British industnis more good than harm 
Ihe matter is one on which it is desirable that further 
light should be if possible obtained 


Botanical Surveys 


'T'HE Department of Agriculture of South Africa 

has recently issued two memoirs (Nos 3 and 4) 
on the botamcal survey of South Africa The former 
by S Schonland entitled Introduction to South 
Afntan Cyperacex is a systematic account of a 
selection of the indigenous sedges many of which 
play an important part m the prevention and cure of 
soil erosion and a Knowledge of wliii h is essential in 
the study of the relations of sour and sweet veld 
A description of the general structure of the vegetativ o 
organs the inflorescence the difficulties in the inter 
pretation of which are discussed m some detail the 
flower and the fruit is followed by notes on all the 
South Afncan genera including representative species 
of each The species are illustrated by seventy 
carefully drawn plates which show the habit of the 
plant and enlarged details of flower and fruit and 
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will enable the student to identify any ^enes included 
in the limits of the book The general arrangemert 
18 the one adopted in the I loia Capensis by the 
lite Mr C B Clarke to the thoroughness of whose 
work Dr Schonland pays high tribute The critical 
remarks included m the notes on the genera render 
the work of value to others tlian the South Afncan 
student of this family 

Memoir No 4 entitled A Guide to Botanical 
Survey Work is a senes of chapters by different 
experts which will be helpful to those engaged in Uie 
South Afncan survey Dr Pole E /ans rcitmtes the 
organisation and aims of the survey and desenbes 
bnefly the characteristics of the two mam botamc^ 
regions the true Cape region with a vegetabon 
resembhng in its general aspect that of the Mediter* 
ranean area, and the Souro Afncan region which 
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comprises the remamder of the country under review 
extendmg northwards to include a stnp of Southern 
Rhodesia and the southern part of Portuguese East 
Africa There are also chapters on the physical 
features and climate on methods of survey with 
instructions to collectors and observers and a biblio- 
graphy Dr Marloth writes on the use of the common 
names of plants which though sometimes not trust 
worthy may be very useful if accepted with care and 
discretion 

The Report of the Canadian Arctic Expedition 
1913 i8 (vol V Botany part B) by Theo Holm 
( Contributions to the Morphology Synonymy and 
^ographical Distribution ot Arctic Plants ) contams 
some mterestmg notes on the methods of growth 
and reproduction manner of hibernation and other 
characteristics of many of the species collected by 
the expedition Certam biological types are absent 
from the polar regions there are no climbers no 
saprophytes and no true parasites Pcdiculans alone 
represents the partial parasites The great majority 
of the herbs are perenmal The chapter on geo 
graphical distribution contams a table showing the 
general distribution of the species collected which 
indicates that the vegetation of the north coast of 
America is composed of types from various parts of 
the northern hemisphere of both worlds and bears out 
the view that the present arctic flora consists to a 
great extent of remnants of the alpine floras of the 
tertiary penod These alpine floras were prmcip illy 
those of the European Alps Altai and J^ikal the 
Rocky Mountains and perhaps also Caucasus and 
Scandinavia 

Memoir ii 6 issued by the Canadian Depart 
ment of Mines ( A Botanical Exploration of the 
North Shore of the Gulf of St I awrence by Harold 


St John) mcludes an annotated list of all the flower 
mg plants and ferns recorded from this area m all 
622 species and some discussion of the soil relations 
of the various ecological plant groups A comparison 
of the habitats of 103 species along the north shore of 
the gulf and m other regions especially £ur(^ 
mdicates an agreement the more Bunmsing considu 
mg that the data have been gathered by many 
botanists at widely separated places and times Mr 
St John also gives an account of botamcal explora 
tion in the same area previous to his own visit m 

1915 

A Flora of the Shetlands by Dr G C Druco 
forms a supplement to the recently issued report of 
the Botamcal Society and Excha nge. Cl ub for 192T 
The total land surfa^ of the islanol^hich number 
more than a hundred is rather more than that of the 
Faroes but the hills are lower and lack the marked 
alpine element found in the flora of the Faroes The 
population of tlie islands since the glacial penod has 
been explained alternatively by the existence of a 
land bndge and immigration by means of buds 
ocean currents and wmd The latter view would 
seem the more probable There are practically no 
endemic species and many species found m the 
islands are extremely local The flowermg plants and 
ferns number about 500 species 39 of which have 
probably been introduced by man Dr Druce 
remarks on the size and bnihancy of some of the 
flowers and suggests the feeble intensity of sunlight 
as a cause clouds are absent from the skv only on 
a few days m the year and mists are very frequent 
There are few Lepidoptera many plants are self 
pollmated and others never npen seed The flora 
approximates most closely to that of the Faroes and 
is distinctly poorer than that of the Orkneys 


The Gas Industry and Coal Conservation 


'■PHF annual coal output of Great Britain w about 
A 300 million tons of which approximately 20 
million tons are carbonised annually in gasworks for 
the productim of to ins gas The reserves of 
Bntish coal within 4000 feet of the surface were 
estimated in 1915 at i J7 000 million tons In some 
thing like 600 years the coal measures of this country 
will be probably exhausted an I what then ’ The 
world s scramble for oil to dav indicates that a coal age 
will certainly not be succeeded by an oil age Possibly 
we shall have learnt to tap atomic so irces of energy 
or perhaps the earth s intern il heat may be asailable 
to us after the manner suggested by Sir Charles 
Parsons 

There are those who hold that how p stentj will 
proviie itself with supplies of energy is posterity s 
own concern and need cause us no uneasiness me 
gas industry takes a wider view Its processes are 
continually b<^g examined with a view to eflecting 
greater conservation of coal In a Report to the 
Institution of C os Engineers in 1919 by Sir Dug ild 
Clerk Profs Cobb and SmithelE it is shown that the 
thermal efficiency of the process of carbonisation of cold 
achieved to day in the Unite 1 Kingdom is from 70 to 
80 per cent and that lebiting gas with the whole of 
the thermal losses of the process and allowing for 
transmission an 1 other losses at least 45 per cent of 
the heat of the coal carbonised is delivered to the 
consumer as inflammable gas This is a high figure 
but It can be considerably improved upon if the heat 
content of the coke produced amountmg to more than 
10 cwt per ton of coal carbonised is made available to 
the consumer by the conversion of the coke into gas 
The Gas Regulation Act 1920 had this pomt among 
othert Ih view when it conferred upon individual gas 
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undertakmes freedom to declare the calorific value of 
the gas each woul 1 suppl} As there appears to bo 
considerable confusion of thought on this matter per 
haps it were as well if we explained briefly the nature 
of the component mixtures constituting towns gas 
We see all sights from Pole to Pole 
And glance and nod and bustle by 
And never once possess our soul 
Before we die 

Blue water gas is produced from coke by passing air 
and steam alternately over an incandescent bed of 
this fuel Its calorific value is about 300 B Th U per 
cubic foot and its composition is approximately 
represente 1 by CO, 4 5 per cent CO 43 per cent 
H, 48 per cent methane o 5 per cent and nitrogen 
4 per cent Sometimes this gas is mixed direct with 
coal gas in a towns gas suppV i customary proper 
turn being 80 per cent of coal gas and 20 per cent of 
wrater gas the percentage of c irbon monoxide in the 
resulUng mixture being approximately 14 per cent 
and the resultmg calonfic v due about 500 B Th U 
per cubic foot More commonly however car 
buretted water g is produced by ennching blue water 
gas with gaseous hydrocarbons derived by crack 
mg various oils at high temperatures is used for 
this purpose Ihe carbon monoxide content of 
carburetted water gas is on the average about 27 per 
cent and when admixed to the extent of about 
20 per cent with straight coal gas a mixture contam 
ing approximately ii per cent of carbon monoxide 
results Straight coal gas produced by the high 
temperature distillation of coal has a caloric vi^e 
of about 560 BThU per cubic foot and contains 
about 7 per cent of carbon monoxide 
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The thermal and chemical efficienaes of manu 
factnre of difierent tirades of gas by various processes 
have been the subject of three reports by a Joint 
Committee of the Universr^ of Leeds and the Institu 
tion of Gas Engineers The first Report dealt with 
the process of steaming the charge m continuous 
vertical retorts and the results showed that the 
thermal efficiency of gas production increased from 
34 5 without steam to a maximum of 62 i 

cent with moderate steaming and at the same 
e increased yields of tar and ammonia were 
obtained These results were later confirmed by 
work earned out about the same tune by the Fuel 
Research Board The second Report showed that 
the effiaency of production of blue water gas as 
ordinarily practised m a plant without waste heat 
boilers taking into account the steam required for the 
tion of the plant averaged 46 per cent In the 
Report on the subject (contained in the Com 
mittee s ^venth Report a copy of which has just 
been received presented to the Institution of Gas 
Cngmeers in June 1922) the Committee shows that 
the percentage thermal efficiency of production of 
carburetted water gas of calonnc value about 485 
B Th U per cubic foot taking mto account all %teani 
required was increased from 59 5 per cent to 68 per 


cent bj^ the use of waste heat boilers employed for 
steam raising by means of waste beat m the flue 
gases The efficiency of production of blue water 
gds was 53 per cent and of the production of gas from 
oil for carburetting 90 per cent The percentage 
thermal efficiency of the waste heat boilers averaged 
only about ab cent 

The problem foremost m the mind of the ^aa 
industiy to day is the production and distribution 
of the Therm at the cheapest price The maximum 
conservation of coal within the mdustry will be 
achieved when that problem has been settled While 
the Fuel Research Board could not from the nature 
of the problem specify any one grade of towns gas 
as being under all conditions most suitable for 
production and distribution its recommendations 
embodied m the Gas Regulation Act 1920 do for 
the first time m the history of the mdustry enable the 
relative efficiencies of gas production by various 
processes and m different parts of the kingdom to be 
compared on a scientific basis The work of the 
Committee to which reference is here made is evidence 
of the quickened interest on the part of the gas 
mdustry in these matters and an earnest of higher 
efficiencies yet to be realised and a cheaper Therm 
still to be distributed J S G T 


Optical Works of Messrs Adam Htlger, Ltd 


'J HE show rooms of Messrs Adam Hilger Ltd 75A 
A Camden Road London N W i contain a very 
interesting exhibition of optical instruments to the 
inspection of which visitors are cordially invited A 
short account of some of the devices and operations 
seen dunng a recent visit to the works may be of 
interest to readers of Nature 
In a room levoted to the grinding and polishing of 
lenses and mirrors a recently silvered mirror was being 
coated with a thm varnish to preserve the surface of 
the film which was not m contact with the glass and 
was to be used to reflect light in an optical instrument 
m the same way that a silvered mirror is used m an 
dstrononucal telescope The mirror was circular and 
about 4 inches in diameter cathodically silvered 
It wis mounted by soft wax on a wooden mandnl 
which revolved on a vertical shaft at some thousan 1 
revolutions per mmute with its silvered surface uppti 
most Dust was brushed from the Surface by means 
of a fine camel s hair brush and then a weak soluti n 
of celluloid in amyl acetate was poured upon it md 
left to dry while the mirror was rapi 11> revolvmg 
This left a thm film of celluloid on the nurror wl icl 
pres ives its brightness Films which arc thick 
comj ored with a wave length of light protect the 
silvered surface almost indefinitely but these do 
not allow of the highest definition On the other 
hand films which are thm compared with a wave 
length of light do not preserve the silver so well 
but do not however in any way advcrselj affect the 
optical performance of the mirror Films of inter 
mediate thickness would tend to produce coliurs m 
the principle of Newton s rings 

Several pnsins of rock salt were seen in process of 
manufacture these cannot be groun 1 with water as 
in the case of glass owing to its dissolving action on 
the substance so paraffin is used instead and thi 
accuracy of the rough gnnding is tested by steel sets 
of 60 angle All finished optical surfaces arc of 
course tested by interference methods the source of 
light bemg the mercury vapour arc AT uninier 
plate was being tested by this means Newtons 
nngs were used and they were plamly visible in spite 
of the thickness of the plate 
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In another room the thickness of a piece of plain 
parallel quartz some ij in x i J in x J in was ^ng 
measured on a Michelwn intenerometer The half 
coating of siUer had been removed from one of the 
mirrors of the instrument and the specimen was then 
conticted on to this mirror so as to cover one 
half of it The whole was then half silvered and 
the Jistance between the two surfaces was measured 
1 1 air What appeared to be a slight scratch in the 
centre of the specimen was in reality a slit in the glass 
of width only lO wave lengths of light (X5461) 
This slit wis made in the manner illustrated in the 
accompanymg diagram (Fig i) It will be seen that 
the quartz plate was m reality built up of four pieces 
ill optically finished with extreme 
accuracy Starting with i 2 and 

3 were contacted on and heated 
sufficiently to make these three 
join up into one piece but of 
course not too much or the 
optical perfection of the surfaces 
would be spoilt The protruding 
e Igcs of 2 and 3 where they meet 

4 were then groun I and polishe 1 
I so that they extended I eyoi 1 i a 

hstancecqualonly to 16 vave lengths This distance 
I was measured with the Michilson mterferon ctei and 
I then 4 was conticted on and the beatmg process 
repeated 

I In the workships an accurate screw was being cut 
similar to that which is used in the 1 al ry and Perot 
interferometer This was done on n lutomatic 
electrically controlletl lathe Whenever the cutting 
tool reached the end of its str ke electrical contacts 
were made which moved t^e tool iwaj and I rougbt 
it back to the beginnmg of the next cut The screw 
when turned is rotated from end to end through a 
long split nut driven by an electric motor with an 
lutomatic reversing gear The nut contains a 
thermometer the temperatu e of which is read from 
time to time to avoid over heating and this is appar 
cntly sufficient for the purpose though one might rave 
thought that an oil bath would have kept the 
temperature more constant Great care has to be 
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token with the end thrust bearing of this screw so 
thot no periodic error may occur when it is in the 
instrument lo ensure this the end of the screw has 
1 smill flat surface optically ground and polished 
rhis rests against a ruby plate to take the end thrust 
of the screw The pi ite is capable of adjustment and 
there will be no periodic error when tiie system of 
interference fringes which can be obs>ervetl between 
the rubv plate and the end of the screw rtmain un 
changed while the screw is revolved The screw is 
sai 1 to I e true to i/ioo ooo mm 

Among other things seen were the testing of a 
camera lens for non axial rays Iw the interference 
method recently perfected by \Ir Twyinan and fully 


described by him m one of the catalogues and else* 
where * and some extremelv dehcate thermo junctions 
for Bpectro bolometnc work 
Mr Twyman states that the large majority of those 
who come to inspect Hilger s showrooms or apply to 
be shown over the works are foreigners and it is with 
the hope of brmging this exhibition to the knowledge 
of British men and women who are mterested m 
optical design and spectrographic work m general, 
that the foregoing has been wntten 

C C L Greoory 


Opt cal Sor aty Apnl 14 ig i 


Biometry and Mathematical Statistics 


T N the new double number of Biometnka (vol 14 
Parts j and j Cambndge University Press 
Price 30s net) ample evidence is provided to show 
how groundleiis is the charge that the interest of 
modem statistical work is wholly mathematical 
Of the ten memoirs published only three require for 
their intelligent jperusal more than a very moderate 
knowledge of algebra Ihe three mamly mathe 
matical papers are Mr Fgon Pearson s evaluation 
of the probable error of a ( lass index correlation 
Prof Pearson and Miss FI lerton s paper on the 
Vanatc ditfirence method of determining correlation 
—a valuable contribution to the controversy which 
has arisen over the apphcability of this method to 
vanous kinds of d ita — and Sir F C Rhodes 
paper on a particular typo of Skew Cxirrelation 
sunacc 

The most important of the biometric papers is 
Mr Morant s careful study of the Tibetan skull 
Mr Monnt concludes that there are in Tibet at 
least two distinct races — one closclv allied to the 
Southern Chinese M day ins ind Burmese the other 
not showing inv close aflinity to any other oriental 
race but resembling most the Burmese B and C 
types He conjectures thit he may here be deilmg 
with widely scattired fragments of a fundamental 
primitive human type ivith a long headed broad 
faced rugous and m issivc cranium I 


I Dr T ucy Cnpps Dr Major Greenwood and Miss 
E M Newbollcontnbuteastudyof the inter relations 
of vital capacity stature stem length and weight 
based upon data furnished by the medical depart 
ment of the Royal Air Force They conclude that 
so far as these data are concerned Prof Dreyers 
modifications of Hutchmson s methods m particular 
the substitution of stem length for height are not 
marked improvements Miss Flderton s memoir on 
the present position with regard to the inheritance 
of intelligence concludes with the words To each 
of us a limit IS set a limit as far as one can see at 
present due to heredity rather than to opportunity 
and to the mtelhgence of our parents and ancestors 
rather than to the educational system under wluch 
we were reared 

Dr Percy Stocks describes — giving a pedigree— a 
facial spasm inhented through four generahons 
Two other papers — one a short addendum to a 
memoir on the sesamoids of the knee mmt the other 
on a digital anomaly — arc of medical mterest Dr 
G D Maynard discusses the fertihty statistics of 
the New Zealand census The mtscellanea contam 
two notes on points of method and reviews of two 
recent contributions to mathematical statistics 

There must be very few students of pure or apphed 
statistics who will fail to hnd anything of mterest 
to them in this issue of Bi melnka 


Glacial Deposits and Palaeolithic Cultures in East Anglia 


AT a meeting of the Royal Anthropological 
Institute held on June ij Mr H J f Peake 
in the chair I*rof P G H Boswell and ^ J Reid 
Moir presented a papier on Flint Implements at 
Foxhall Road Ipswich Prof P G H Boswell 
dealt with the geologj of the deposits The site 
lies m an oval hollow about 120 ft above Ordnance 
datum ij miles L N L of Ipswich station The 
surrounding plateau of glicial sand and gravel lies 
at about 130 to 140 ft above Ortlnance datum 
Ihe succession of general sequence of depxisits from 
bottom to top down to a depth of 31 ft a in is as 
follows Dark Chalky Kimmeridgic Boulder Clay 
(bored to 2 ft 6 in ) loamy sand and shingle (6 ft 
9 in ) sandy boulder clay and loam (3 ft ) gravelly 
and sandy bnck earths passing up into laminated 
bnck earths (15 ft 3 m ) gravel and subsoils etc 
(3 ft TO in) Mechanical an ilyses of the respiective 
b^s have been made and as a result suggestions 
were offered regarding conditions of depxisition 
The mineralogical characters have also been worked 
out the assemblage bemg of typically glacial 
haracter Reasons for referring the lowermost 
dejjosits to the Chalky Kimmendgic Boulder Clay 
were given and the evidence that the uppiermost 
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gravel indicated a recrudescence of cold or even 
glacial conditions after a pienod of amelioration 
were discussed Finally tentative correlations with 
the glacial seciuence in Lincolnshire and Yorkshire 
were attempted 

Mr J Reid Moir desenbed the implements found 
in the excavations The number of humanly flaked 
flmts totals 545 the latest artefacts in Beds Nos 2 
and 3 being referable to the Moustenan ojxich 
the unrolled hand axes of Beds Nos 4 to 6 are of 
late Acheulean date while those recovered from 
Bed No 7 appear to represent examples of early 
Acheulean workmanship Associated with the well 
finished implements m the beds mentioned were 
found a number of simply made artefacts such as 
scrapiers pomts and borers Burnt flints were also 
recovered from each implementiferous honzon 
while quartzite hammer stones occurred m Bed 
No 7 With the exception of one small and un 
identifiable piece of bone no orgamc remains were 
found dunng the excavations An examination of 
the artefacts recovered shows that the specimens 
were flaked differently at the different horizons 
mentioned and that a large piropwrtion of the flmts 
are considerably striated the pressure to which 
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the speamens have been aubjected has not so far 
as can be seen resulted m the removal of flakes 
Several rostro-cannates — ^rmresenting partly fintshc 1 
hand axes — wore found m the Acheulean strata 

In the discussion Which followed the paper Prof 
W J Sollas said that we now have convintiiiK 
evidence that the greater part of the Mousternn 
was glacial and late glacial — Wurm — at that It is 
possible that the earlier Moustenan implements of 
the type of La Micoque belong to the interglacial 
Riss Wurm The Upper Acheulean implements f iind 
at the tOT of the lower loess must therefore be referre 1 
to the Kiss glaciation There are difficulties how 
ever and while it might be expected that something 
intervened between Acheulean and Moustenan there 
IS no evidence that anythmg did Mr Bury pointed 
out that while on this site ther^ it> i scpiration 
between Chelles ind Acheulean types such separation 
does not occur in the gravels south of the Thimes 
Cunously the site alM shows a gradual climitic 
change working up from Acheulean to Moustcnin 
while south of the Thames the implements occur 
at different levels — the Acheulean it loo to i^o ft 
and the Moustenan if occumng in gravels at ill 
at lower levels It was this apparently to which 
Prof Sollas referred 

Mr Peake said that this mvestigation appears to 
clear up the difference between monoglacialists anl 
pol} glacialists One pomt however has not been 
cleared up and that is the relative position of the 
different industncs On the Contment it is generally 
held that the Moustenan equated with the Wurm 
but m Amenca Prof Osborne at least appears to 
have abandoned this position The question irises 
which of the four glaciations recognised on the 
Continent equate with the three glaciations for which 
there is evidence here Prof Boule has mamtained 
that he is unable to find marked evidence for the 
Gun* glaciation in Western France This sugj,ests 
that the centre of glaciation was farther east an I that 
similar conditions prevailed m this country 1 1 
this case our three glaciitions would cquata nth 
the three later of the Continental gl iciations 


University and Educational Intelligence 

Li-eds — One of the most important departments 
of the University is that which deals with agriculture 
for while the University is Mtuated m a great industrial 
aty it IS also the centre of the largest agiiculturil 
county m England A new building for the depart 
ment is about to be commenced This has been m i le 
possible by the generous help received by the Univer 
sity from several sources The late Mr Walter 
Momson gave a sum of looool a donation which 
by his wish remained anonymous during his lifetime 
a Treasury grant through the Ministry of Agriculture 
and Fisheries of la oooT promised in 1914 has been 
mcreased to 15 000/ the Yorkshire Council for 
Agricultural Fducation has contributed approxi 
malcly to oool and there have been numerous other 
donations The Universitv is providing the site 
and the balance of the money required The build 
mg will be located in University Koad west of 
the buildings of the Textile (Clothworkers) group 
and will occupy a plot 190 feet long by 1*5 feet 
deep 

London -^fhe following doctorates have been 
awarded the subject of the thesis presented appear 
ing after the name 

PA D {Science) — H E M Barlow (University 
^Wege) An Investigation of the f nction between 
Shdmg Surfaces with special reference to the Effects 
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produced by Electric Currents passing across such 
Surfaces MissF E Barnett (Northern Polytecbmc 
Institute) Some Problems of the Lndoaermu — 
The Distribution of the Endodermis in Angiosperms 
with some Observations on the Function of the 
hndodermis’ WAP Cballenor (Imperial College 
Royal College of Science) Conditions underlymg 
Carbon Rmg formation B W Clack (Birkbeck 
College) A Research on Diffusion in I iquids 
P W Cunhffe (Kmgs College) (a) Studies m 
Photo Chemical Light Sources (f>) Studies on the 
Photolysis of Aqueous Solutions of Hypocblorous 
Aci 1 and of Chlorme h Dickens (Impcri il College 
Royal College of Science) The Conditions of 

I ormation 01 Four and Five membered Kings from 
Substituted and Unsubstituted Open C aibon Chains 
Miss C H Griffiths (Birkbeck College) (i) Diffrac 
tion Patterns m the presence of Spherical Aberration 
(*) Co efficients of Diffusion of I’otossium Chloride 
Sodium Chloride and Potassium Nitr itc determine i 
from the published experimental data of Mr B W 
Clack by a method due to Dr Albert Onfhths 

V A S hi Kirdany (Imperial College Royal College 
of Science) The Calculation of the Motion of an 
Inviscid I hud round an Aerofoil when Cychcity is 
assumed to be present Miss I E Knag» (Imperial 
College Royal College of Science) Ihc Relation 
lietween the Crystal Structure and Constitution of 
(>arbon Compounds with special reference to simple 
Substitution Products of Methane K C Pan^a 
(Imperial College Royal College if Scunce) The 
Influence of (/roups on Carbon Valency Direction 
H A Piggott (Imperial College Royal College of 
Science) A Stuily of the Conditions which deter 
mme the Mobility (or otherwise) of certain Potential 
lautomenc Systems of the t/hitacomc Acid Type in 
the Aromatic Senes 11 H Potter (King s C/Ollegc) 
Some Experunents on the Proportionahty of Mass 
and Weight L Rebekoff (King s College) (a) 
Studies m the Photolyses of hormic and Oxalic 
Act Is {() Studies in some Photochemical light 
Sources D O Shiels King s College) the 
Adsorption of Water Vapour and other Vapoursi by 
Charcoal B Singh (Imperial College Royal College 
of Science) 1 ormation and Stability of Cyclic 
Compounds denved from B Substilited Glutanc 
Acid I W Wark (Uiiivcrsjt> i illcge) Some 
Copper Complex&> with Itydrixy Vci K A 1 A 
\oung (Kmgs College) J he Then ionic and 
Photo Hectru Pnperties 01 the hlectro posiUe e 
Metals P Ain ill (Chelsea Polvtcchnie) Studies 
in the Nitrilion of Phtnal C 1 < L'^mo (C)ucen s 
(xiUegc Oxfonl) Ihc Intro luction of the B 
ililoro ethyl Group into Phenols I hio phenols 
Vromatic Amines etc T Cook (Sir John C^ss 
Jechnical Institute) Some Dcnvatives at AnJira-t 
cine B S E\ans An Investigation mt the 
Chemistry of the Reinsch lest for \rsenu and 
Antimony and its Pxtension to Bismuth P T 
Ireeman (Jn the Bi lural Location of a Sour'-e 
of Sound of T owFrequenij and its Application 
b I Levy (1) St dies on Cyclic Ketones Parts 

II and III (2) An Attempt to res lie an 

(^xonium Salt (3) Ihe Action of Ammo Acid 
Fsters on Ethyl Dicar> oxvglutaioii itc (4) (4 

Methoxy 1 naphthyl) ’ chrom in AH Stuart 

The Problem of secunng Rigidity in an Aeroplane 
Wing and C I AAithycombe (Imperial (xillege 
Royal College of Science) Neuroptcra their Bio 
logy and Anatomy 


Appucations ore invited for the Drapers C ompany s 
research scholarship in dyeing at the Tei^ical 
College Huddersheld The scholarship includes re 
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mission of fees together with a mamtenanco grant of 
100/ per year hurther particul'im and forms of 
^ghcation may be obtamed from the Secretary of the 

A KLroRT on Heilth for School Children pre 
pared by the National Child Health Council s advisory 
committee on health education has been published 
by the United States Bureau of Education as School 
Health Studies No i Its keynote is given m the 
following wor Is It is essential that health shall 
not I e regarded as an isolated subject Health 

motives and prictices should permeate the whole 
school life and work Methods of teachmg health of 
illustratiug health and of livmg health cannot be 
tom out or set apart from the child s hfe but should 
be woven into its very fabric It follows that all 
elementary school teachers must be indoctrinated 
with proper health ideals and pnnciples and inspired 
with an active appreciation of their importance 
and hkewise that the active co operation of parent* 
must bt sougl t Normal schools must give all 
studerts a grounding in general science (chemistry 
physiology bacteriology ind biology) personal 
hygiene community and social 1 ygiene and nutrition 
including fundamental instruction regarding foods 
and normal growth but even more essential tlian 
mstmction in these subiects is attention to the health 
of the students themselves for better far a young 
teacher thoroughly well and with some enthusiasm 
for health and no methods than one who is even a 
little nciii tic a trifle hollow chested but method 
perfect In s immer sessions normal schools should 
m ike 1 ealth courses obhgatory The committee is 
considcnng the publication of a bibhography 

PniLANTURory in the history of American higher 
education is the siibicct of i bulletin (iga No 26) 
of the I t itcd States Bureau of Education prepared 
by Prof Scars of Stanfird University California 
The writer summing up the results of lus researches 
observes that ilthough the dead hand raiy be 
said to rest in some degree upon most of the institutions 
of higher elucation their vitahty is not appreciably 
affected thereby Tins is attributed partly to colleges 
and universities refusing gifts to which unlesirablo 
conditions arc att ichcd and partly to the gcxxl sense 
generally evinced I y bcncfactc rs A description is 
given of a new t) po of f lundation which is said to be 
coming rapidly int j favour It combines some of the 
characteristics of a joint stock company with those 
of a pubhc trustee The Cleveland foundation the 
first of this type has for its obicet the mental moral 
and physical improvement of the inhabitants of the 
city It receives gifts and bequests however small 
and whether accompanied by any expression of 
wishes as to their disposition or not but undertakes 
to respect such wishes only in so far as shall seem to 
the Imard of directors wise and benclici<i] The 
members of the administrative committee are ap 
pointed partly by the mayor the judge of the probate 
court an I the federal district judge and pmrtly by 
the trustee company which manages the principal 
as a smgle trust Prof Soars does not allude to the 
mjunous effects on college administration of the 
habit of looking to philanthropists for gifts yet it is 
notorious that college presidents have sometimes 
been chosen mainly on the ground of their supposed 
efficiency as soliciting ^ents nor does he mention the 
all important consequrace of so called benefactions — 
that they must in the end to use the words of another 
writer on this subject involve a personal responsi 
bihty and a personal scrutmy somebody must sweat 
blood with gift money if its effect is not to do more 
harm than good 
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Societies and Academies. 

Baris 

Academy of Sciences July 16 — M Albin Haller 
m the chair — L C Jackson and H Kamerbngh 
Onnes The magnetic properties of gadolmum 
ethylsulphate it low temperatures The determma 
turn of the mignetic susceptibility of the powdered 
salt at temperatures ranging between 14'’ s6 K (the 
lowest temperature obtamable with liquid aydroTCn) 
and 291° 5 K showed that gadolmum ethylsulphate 
obeys Cuncs law the pn^uct of the molwulof 
susceptibihty and the absolute temperature was 
constant A single large crystihist^ salt although 
crystalhsmg m me hexagonal systm was found to 
bo mignctically isotnpic — J B Senderens and J 
Aboulenc Ihe catalytic preparation of the ammo 
cyclohexanols Para and ortho mtrophenol are 
rMuced by hy drogen under pressure (50 atmospheres) 
m the presence of nickel os catalyst The reduction 
takes places m stiges at 90® C aminophenol is 
produced but if the lempeiature is raised to 180“ C 
addiiunil hydrogen abwrption occurs and amino 
cyclohexanol is obt uned — Charles NicoUe and F 
Consetl New facts concerning measles Preventive 
vaccmition Conditions of contagion The serum 
of convalescents confers a temporary immunity from 
infection serovaccination an mjecifion of serum 
from a convalescent followed 24 hours later by 
injection of blood from v patient with measles 
confers a lunger unmimity Contrary to the accepted 
view the author maintains that one attack of measles 
does m 1 confer pem incnt immunity but a recurrence 
of the disease may be so mild (a rise of temperature 
only without eruption) that the nature of the disease 
on the second ittack m ly esc ipe recogmtion — 
Plulip Fox Measurements of stellir parallax at the 
Deiroom Observatory Dati for 31 stars are given 
each figuro is denved from measurements of from 
II to 21 photograplis — M Holweek A high power 
lamp for wireless telegraphy with removable ports 
Diagram and description of a tnode lamp of 10 kilo 
watt type now in use for jiostal service at tlie Eiffel 
Tower station The limp can be taken to pieces 
the jomts being cither rubber or ground glass For 
mamtaimng tlic vacuum the lamp is permanently 
connected with tlic bchcoidal molecular pump 
described m m earlier c immunication (CompUs 
rendus 177 p 23) — V Dauvillier An experimental 
verification of tlic theory of Rontgen ray spectra due 
to a multiple atomic ionisation — ^erre Auger The 
secondary /3 rays produced m i gas by the X rays 
By a modification of C T R Wilson s method takmg 
simultaneous photograplis m two perpendicular 
directions information nos been obtamed about the 
trajectories of the electrons tom from the atoms of 
a gas by a bundle of X rays — Escher The 
polomum earned down with bismuth hydrate in 
soda solution When in acid solution containmg 
bismuth and polonium is precipitated with soda the 
polonium IS mstnbuted between the precipitate and 
the solution The distnbution of the polonium 
between the two phases is a function of the number 
of molecules of msmuth and of sidi present in a 
given volume of the mixture Two sets of expen 
mental results are given m graphical form — 
Yannakis The vapour pressures of mixtures of 
hydrochloiic acid and water — Mondam Monval 
The allotropm transformation of ammomum nitrate 
at 32® C From the law of solubihty given by Le 
Chatelier it follows that two varieties of the same 
salt h ivmg different latent heats of solution should 
have different solubihty curves and at their pomt of 
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intetaection the two curves having different direc 
tkms should show an angular pomt Determinatirns 
of the solubihty of ammonium mtiate at eleven 
temperatures between 26 7“ and 39 2® C and calori 
metnc experiments on the same ^t at 28“ C and 
36® C give results confirmmg the views of Chatelier 
— l^fitte The propagabon of the explosive w ivc 
A study by the photographic method of the cxplosioi 
of mixtures of carbm bisulphide and ixyf,en m 
sphenc^ glass vessels — Mile ChatmC The lonibitirn 
produced by the hydration of qumme sulphate — 
Albert Colson The range of the displacement i 
equihbnnm — Decarrlire The catal]^c oxid ition 
of ammonia by <ur m contact with pure pall idium 
TTie yield of oxidised mtrogen is a function of the 
temperature of the catalyst the percent igc of 
ammonia m the gas entenng and also of the physical 
state of the mew The results of experiments on 
the effects of the last factor are given — Andtd Job 
and Andr4 Samuel Oxidation phenomena in the 
complex nickel cyamdes valence co ordination 
coloration — M Marange The identification of 
cocoa butter by miscibihty curves — M Haehl 
p ChlorodiphcnyLsuIphone The chlorodiphenylsul 
phone prepared by Beckurts and Otto has been 
prepared by another method and is shown to be tl c 
para compound — I Bert The chloride of cumyl 
magnesium — ^Mlle N Wolfi The furfural and 
difurfural 7 methylcyclohcxanoncs — R Foiae md A 
Hieulle Xanthyl allantom The precipit ilton rf 
this compound fnm in acctiC acid solutitn serves 
to identify allantom and to precipitate it from 
solution containmg very small proportions — h 
Mailhe The preparation of petroleum startmg from 
vegetable oils Dry distillation of r ipc oil with amc 
chlondc gave more than 50 per cent of hydrocarbons 
consistmg of paroflin!. and unsaturated ethylene 
denvattves — Andtd Helbronner and Gustave Bern 
stem The action of the antioxygcos on rubtxsr 
Crude depolymensed rubber is preserved from oxida 
lion by the presence of small proportions of mt 
oxygens such as tonnm or hydroqumonc Vulcanise 1 
nibcwr thus treated does not show the usual cftecls 
of agemg — Paul Woog Direct observation of the 
hydration of hydrocarbons — A Loubitre A new 
genus of Pyrenomycetes —Emile I Terroine R 
Bonnet and P H Joessel The influence of tempera 
turo on the energy yield in germination — A PoUck 
The correct form of the expennitnt on the chromatisra 
of the eye by the partiaa closmg of the pupil — R 
Failhe and J P Langlois The vertical oscillition 
of the centre of gravity of the body while walkmi, 
down an mclincd plane — Mme Anna Dnewina and 
Georges Bohn The influence of hght on the activating 
W)wor of the sperm of the sea urchm — Ch Dejean 
R6le of the middle layer in the assemblage of the 
first begmnmgs of the e^ — P Lecine and H Bierry 
The demonstration of the presence of sucrue in the 
wall of the mucoid cysts of the ovary 

Calcutta 

Asiatic Society of Bengal July 4 — J Coggin Brown 
On the occurrence of Ostrea gryphotdes Schlotheim m 
Calcutta Specimens were found near the surface m 
excavations for a new buildmg m Calcutta Ihcy 
provide no new evidence on the question of a former 
extension of the sea over the present site of Calcutta 
— H C Das-Gupta On the fossil Pcctimda: from 
Hatbab Bhavanagar State (Kathiawar) — P N 
Mistra lAkshman Samvat Calculation of European 
equivalent dates for 16 Lakhsman Samvat dates on 
vorrous assumptions as to the beginning of the era — 
H C Ray Allusions to V&sudeva Knshna Devaki 
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putra m Vedic hteraturc Vftsudeva Kpfhna is 
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CAPr Town 

Royal Society of South Africa May 16 — Dr A Ogg, 
president m the chair P A van der Bijl Notes 
on some South Afncin Xylonas — A Ogg The 
crystallmc structure of the alkilmc sulphates In 
c niunciion with Mr I loyd Hopwo< d it was shown 
thit the crystal unit of alkilmc sulphates contains 
fiur molecules With sulphur atoms at the comers 
and the face centres and with the nitrogen itoms at 
the centres of cicli of the eight rhoml% into which 
the unit can be divided by pi incs through the centre 
of the unit at nght angles to one inotliei and parallel 
to the faces we cm build up a structure which 
explains the structure of the immomum sulphate 
crystal The nitrogen atoms lie at the centre of 
a tetrahedron of hydrogen atoms each hydrogen 
connecting up to an oxygen atom which m turn 
connects up to a sulphur atom In the structure 
fot potassium rubidium and cauium sulphates if 
the metals with sulphur he ilong the diagonal of the 
roo face of the unit the length of the diagonal 
issuming Bragg s v dues for the iton ic diameters 
grecs with those found from X raj measurements 

Washington D C 

National Academy of Sciences (Proc Vol 9 No 6 
June) — I 1 Ewenhart Another mterpretation of 
the fundamental g mge veetor of Weyl s theory of 
relativity — C Y Raimch Tensor an ilysis without 
ejordmates A method of deriving the theory of 
urf^s without mtroduemg notions having no 
ntnnsic significince such is tr insformatiuns co 
V mints and eontravanant quuitities tic funda 
mental tensor gti etc A B Coble (veometne 
ostccts of the Abehon modular functi ns of genus 
f ur (III ) — H D Curtu On irregularities m the 
vcloaty curves ofsiiectroscopicbmanes Thespectro 
graphic velocity curves of so me of the Cephcid s anable 
stars seem to fit elliptical velocity curves each with 
a smgle oscillation or hump which occurs near the 
tune of maximum velocity of ipproacli I his is u 
agreement with Duncan s theory of a large and 
tenuous star rotatuig ibout a dirkcr compinion m 
i shghtly resisting medium W J Luyten On the 
form of the distribution liw of stellar velocities 
llio distribution and space velocities of the stars 
which have been observed witlun a sphere with the 
sm as centre ind of radius 10 parsecs seem to fall 
on a simple logintluc error curve — t G Abbot and 
olleagues Ihi solar prelude of an unusial wmter 
The mean monthly v dues of tlic solar coi slant 
dctcimmed at Mount Harqua Hala Arizona and 
Mount Montezuma Chile decrc iscd throughout 1922 
md the early purt of 1923 II is seens to have b^ 
related to unusual weather conditions m the Umted 
States — C E Mendenhall and M Mason The 
stratified subsidence of fine parti Us Suspensions 
of rock particles were allowed to settle in rectangular 
tubes across which i temperature gridicnt was 
momtamed Stratification occurred m the tubes 
where the amount of suspended material mcrcases 
appreciably with depth but too great a temperature 
gradient destroys any stthH The effect seems to 
be due to convection currents which circulate m 
definite layers -M Mason and C E Mendenhall 
Theory of the setthng of fane particles An expression 
giving the position of layer boundaries is derived 
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Lxpenmcntb on two groups of tubes of susmnbions 
show thit the r ite of f lU of the layer bounaaxies is 
independent of the tempenture gradient within wide 
hmits and the position of the layers w i function of 
concentr ition time of settling ind thci m it gradient 
— F H Hall The qu isi equation P rdV/dl If 
two pi itcs of dibsimilar metals art t mnetted through 
wirtb made of the same metals the plites show 
opposite ch irgcs If unit th irgc is made to pass 
from the pisituc to the ntgitive plite heat is 
absorbed this includes the Ptltier effect it the 
junction Assuming a m iss law jf equilibrium 
between the uns and electrons of the metals heat 
energy is ibsorly d it the free surf ice of the metals 
m iddition Ihis added to the I’cltier effect gives 
neircr aciordance with experimental results — L F 
Nichols and J D Tear Joinmg the infra red and 
clectiic wave spcctri A Hertzian doublet with 
minute pi itmum cyhnders acted is the source of the 
waves The receiver consisted of a Nichols radiometer 
in which the vanes weic mici strips cirrymg thin 
deposits of bright platinum A new form of reflecting 
echelon an ilyscr was used for the wave length 
meisuremenls By these means electric waves of 
lengtlis V trying from 7 mm to o 220 mm were 
produced and detected thus overlapping previous 
me isurcmcnts f jr infra rod radiation {e g Itubens and 
\ on B leycr o 320 mm ) 

(Proc ^ol 9 No 7 July) — A P Kennelly 
On the const int ratio of mem to mid x’otcf'bal 
01 lurrcnt at successive equidistant points ilong 
i uniform eicctnc conducting hni real or irti 
ticial in the steady state I he theorem also 
applies to tables of hyperbohe sme ir cismc 
functions where the ingle increases m umform 
arithmctinl progression ind to tables of c** where 0 
increases m unifirm anthmctical progression K 
Brown Seme icccnt measurements of tr insatlantic 
radio tr insmission A 1 igh power vacuum tube 
trmsinittcr with an output ef 200 300 impercs of 
<57 000 cycle alternating current is used at Kocky 
Point 1 ong Island prMucing continuous radiation 
of ibout ^250 metres wavelength A receiver m 
London eviluates the absolute root mean square of 
the electric held j reduced The field rises sharply 
to a m iximum during the penod when the route is in 
darkness but does not exceed the v luc cvlculaltd 
from the Austin Cohen radio transmission formula 
trood night tr insmission seems to be due to a diminu 
tun of losses by absorption rather than to focussing 
effects C B Davenport Body build ind its 
inherit inre The ratio chest girth to stature or 
iltcinitivcly weight to stature wisuscd is an index of 
build in man A soUd figure gener itcd by combimng 
thev inability curvesvntb developmental curves shows 
two m iin ridges mdic iting two main types medium 
build and fleshy the latter seems to refer to the 
progeny ft fleshy and slender stiains showing 
dominince jf fleshiness (i C Evans A Bohr 
I angmuir tr insform iti m M ithemalic illy I ang 
muirs completely static atom can apparently be 
shewn to be equivalent to the Bohr atom with a 
« irculir orbit — G A Miller Form of the number of 
the subgroups of a prime power number — G Breit 
(i) the interference of light and the quantum theory 
Assummg th it radi ition momenta are transferred in 
quanta expressions arc denved which represent tlie 
effect of (a) i diffraction gratmg of infinite width (b) 
a finite number of narrow parallel co planar and 
equal slits and (r) i sht ai finite width (2) Note on 
the width of spatial lints due to collision and quan 
turn tlicory The amounts of the broadening appear 
to be ncaily equal to those given on the wave throxy 
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of bght and can be accounted for similarly — A 
Rou Ch inge in wave length by scattering Expen 
ments wcic mode to detect the change m frequency 
of X r lys and 7 rays on scattenng by paraffin 
aluminium and graphite suspected by Compton 
Relevant cqu itions indicate that the change of wave 
lenglli IS independent of the pnmary wave length 
No such shift was olMerved by scattenng the green 
mercury hue at 180® from paraffin Using photo- 
graphic methods and X r lys the required displace 
ment (about o 025 A ) was observeel by scattenng 
the a, and a, lines from calcite at 90* from paraffin 
Another unshiftcd hue was recorderd — F I Nichols 
Notes on germanium oxide The powdered oxide was 
heateid side by side with a uranmmoxide surface m an 
oxyhydrogen flame The radOTS# of uranium oxide 
bemg practically eouiv ilcnt to black body radiation 
a compinson of the two gives approximately the 
radiation of germ inium oxide in terms of black body 
radi ition Preponderance of blue at lower tempera 
turcs and of red near fusmg point ire llie cbaricter 
istics The reversal point is 1 225° C and melting pomt 
1400 G — C Wisiler The correlation of respnatory 
and circulatory data for adult males Pulse rates 
m men before and after exercise show a high cor 
relation ( + o 73) pulse r itc correlates with rcspira 
tion rite ( +0 45) but not with blood pressure and 
chest mobihty Breathing rate and chest mobihty 
appe IT to be complement iry (correlation o 4O) » e 
a man with a me bile chest lutcmatically breathes 
deeply T W Vaughan Studus of the larger 
tertiaiy foraminifera from tiopical ind subtixmical 
America There ippeors to be no evidence of dc 
posits of J ower Cretaceous age at relatively shallow 
dtptlis in Honda Deposits of middle and upper 
Oligocenc igc occur m northern Colombia An 
evolutionary sequence from mcicnt locene forms 
of Lepidocyclina with mcndicnal ilnmliers pointed 
inner ends and curved outer walls to species with 
hexagonal and rhomboid chamliers is suggested — 
S O Most Mechanics cf locomotion in Amoeba 
Three regions are differentiated m Amteba proteus 
(ai a central elongated fluid portion (plismasol) 
(6) a granular layer surroundmg the fluid (plasmagel) 
and Oc) a thin clastic surface membrane (plasma 
lemma) (b) and (c) oic semipermcablc and (a) is 
hypertonic 1 ocal swelling i f the plasmagel occurs 
at the tip of pseudopodii with liquefiction on the 
inner surface at the pistenor end Gelation of 
plasmasol oecurs at the outer postenor border of the 
swclhng Thus a forward flow is produced which is 
translated into motion by the adhesion of the plasma 
lemma to the substratum 
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The Helicopter is it worth a Pnze? 

J ULES VERNE is responsible for the idea of the 
helicopter and as a writer of works of unagina 
tion he invented devices with ease The aeronautical 
engineer asked to produce a helicopter must recognise 
some limitations of his powers and one is led to wonder 
whether the author of Ihe Clipper of the Qouds 
could have solved the problems associated with the 
materialisation of his ideas Press comments on the 
official conditions for the test of a helicopter, and the 
wording of the rules by the Air Mmistry raise the 
pnnciple mvolved in this idei m a form of consider 
able mterest to men of science In the Timer of May 1 1 
appeared the following paragraph 

Still the Air Ministry cannot afford to neglect 
the possibihty that some practical hehcopter may 
suddenly be evolved and by ihcir action they have 
made reasonably sure that any such development will 
come before their notice 

To guard against the possibility of ignorance in this 
particular direction prizes to the total value of 50 000/ 
have been offered the cost of the aeronautical research 
at the National Physical Laboratory is about 33 000/ 
per annum The construction of the Jlrennin hell 
copter by the Air Mimstry at Tamborough is variously 
estimaud to have cost from 60 oooZ to 100 000/ lack 
of separate accounts for research and ad hoc cxpen 
ments make it difficult to estimate the cost of lentific 
research at Famborough but it is probably of the 
same order as that at the National Physiuil Laboratory 
It IS bchcved to be inadequate for systematic progress 
on the full scale with the result that Britain is far less 
active than America ^ 

Is the Air Ministry in danger of losing the substance 
for the shadow in giving prominence to a pi licy based 
on accidental strokes of genius rather than on patient 
and certain inquiry ? Scientific worker® at least will 
reahse how foreign such a policy is to their owm 
work 

Leaving this issue whiih needs no elaboration in 
the columns of Naium: it is intcrestmg to exa nme 
the pnze scheme on technical grounds A passage 
which crystallises the underlying idea sa\s a 

successful helicopter— that is, a machine capable of 
rising vertitally from the gr und under its own 
power thereby indicating the property to 

which chief importance is attached as that which 
allows an aircraft to lease the ground and return 
to it without the high forward velocities of 50 60 miles 
per hour normal to the aeroplane Such a property 
added to an aeroplane would be welcomed by all 

Sm tiM WIlbuT Wright mamorial laeton bafon tlw Royal Acnatatkal 
SodttyhyDr AoMa Cbalnnanol thaEaaaitiva Camnlttaaol tba Aaaarioaa 
Natioial Advboty Cammittaa foe Aaronantict (1933) 
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interested in dying, but technical ofunion, as voiced 
in public discussions, considen that m attaining this 
feature by the helicopter almost every other desurable 
quahty of a flying machine is sacrificed 

Cnticism has turned lately on the lack of efficiency 
and safety m the helicopter The airscrew is not a 
new device and the pnnaples of its operation are well 
established , efficienaes of 75 per cent can be reached 
and utilised m the aeroplane because ttuan aeroplane 
llus point IS of some interest and merits further study , 
all heavier-than aircraft are supported during flight 
on the sacnficial prinaple, that is, something else is 
driven down to keep the aeroplane from falling under 
the influence of gravity In the aeroplane the utihsa 
tion of power in producing lift is indirect, for the air 
screw IS made to overcome the resistance of the aero 
plane, whilst the wmgs produce the down current, 
and by reaction, the hft Thu hft may be nine times 
as great as the thrust of the screw, and is rarely less 
than three times its amount 

The arrangement u efficient because the wmgs are 
large organs , it u the momentum generated per 
second which produces lift, whilst the power required 
IS roughly measured by the energy thrown away m 
the downwardly moving air The loss of energy for 
a given lift decreases progressively as the area of the 
downward stream is increased and hence the effiiiency 
of the aeroplane follows, in part from the use of large 
Wings If the helicopter is to compete with the 
aeroplane on the score of efficiency its lifting screws 
must be large 

As the extreme case of large size consider two 
aeroplanes flying in a circle and connected by some 
framework at present undefined except that it sop 
ports a car at its centre A first problem u immedi 
ately indicated— means must be provided for keeping 
the car free from rotation If the aeroplanes are far 
enough apart their efficiency will remain as before, 
and as supporters of weight are fully effective As 
a means of getting from place to place the combma 
tion u of course, useless modification of the problem 
still leaves us with the obvious conclusion that, whereas 
the wings of an aeroplane travel directly from point 
to point, those of the helicopter follow smuous and 
longer paths Tbe argument seems to be fundamental 
and to exclude the helicopter from the d^ree of 
effiaency as a means of transport which can be reached 
with a good aeroplane 

Returmng to our example, it will be found that a 
new factor enters into the problem as the two aero- 
planes fly in smaller and smaller circles , each passes 
through the downwash produced by the other and 
by Itself on previous passages If near enough, this 
mterference becomes very important, and it (xmstitutes 
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the only real difference between the b^iptopter as 
hitherto projected and the airscrew as commonly used 
In looping, pilots frequently fed a bump on dosoig 
the loop, although some fifteen seconds has elapsed 
smee the first passage and the distance travelled has 
been about 1000 ft A further illustration explained 
on this prmaple arises from the observation that an 
increase of thrust arises from the sideways moving of 
a stationary airscrew, and therefore may be expected 
m a bdicopter when used for transport 

All this IS known, and the pnn cialcs w ere laid down 
many years ago by the late Lord Rayli^ and others 
Combined with modem data, it is possible to use 
existing knowledge to predict the limits of efficiency 
of a hehcopter and to rdy on the results The design 
of the structure which holds the wings together presents 
greater difficulties, and attempts to build helicopters 
now may react favourably on structural design, but 
probably at a cost far m excess of that required to 
produce the same results by research 

Most of the attempts at hehcopt^ design have led 
to screws some 40 to 60 ft in diameter moving on 
the penphery at speeds of 70 to 100 m p h Devices 
produced m more than one country have lifted them- 
selves mto the air, but little has been attempted m 
free flight The Air Mmistry has announced the 
development of the Brennan hehcopter to the stage 
of hfting Itself, and only ten per cent of the prize 
money is allocated to the extension of this performance 
from a few feet to vertical flight up to aooo ft m a 
light breeze 

The rest of the competition relates to transport and 
control One particularly hazardous requirement is 
that the hehcopter must descend vertically from 
a height of not less than 500 ft without engme ” 
It IS a crucial test which, I believe would mvolve 
certain dea h to the pilot who attempted it m the 
hehcopters so far devised In the case of engme 
failure, the hehcopter at best is less effective than 
a parachute havmg an area equal to its blade sur- 
face, and IS quite unable to provide an adequately 
small rate of descent At its worst it is far inferior 
to this In all circumstances the aircraft will require 
contrdl, and the solutions hitherto proposed do not 
inspure confidence It is evident that even the essential 
ptmaples of a happy solution depend on that stroke 
of gemus for which the Air Mmis^ is appeahng and 
which It appean to thmk only needs a monetary 
stimulus to become operative 

Unlike the hehcopter, the aeroplane does not lose 
Its hft when the engine fails It must perforce descend, 
but all Its controls remain intact and danger comes 
only if the available alighting ground is unsuitable 
Safety m aeroplanes is a subject for insistent mquiry. 
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1)Ut muked uoptovenunt appeius to be near real 
Mation Safety in a helicopter presents unsolved 
difficulties 

What, then, is the purpose of the helicopter ? Pre 
suxnably the use is to be xnihtary and secret Outside 
opinion has not made any satisfying guess, and m these 
cncumstanoes men of science, as well as aeronautical 
engineers, are disturbed by the evidence which this 
prize sdieme gives as to the direction of Air Ministry 
pohcy It IS not expected that any appreciable part 
of the fund will be cidled on, and the whole sum would 
not be grudged to the producers of a new and useful 
type of aurcraft The fear is that, m followmg a ‘ will 
of the wisp,” insuffiaent attention wilt be given to 
systematic research on which, m the past, British 
constructors have been able to maintain a high quahty 
for their productions L Bairstow 


Life of a Naturalist and Teacher 
Tht Days of a Man being Memories of a Naturaltst 
Teacher, and Minor Prophet of Democracy By 
David Starr Jordan Vol r 1851-1899 Pp 

XXIX +710 + 56 plates Vol z 1900-1931 Pp 

xxi+906 + 56 plates (Yonkers on Hudson, NY 
World Book Co , London G G Harrap and Co , 
Ltd , 1933 ) 15 dollars 

“ ''T^HE Days of a Man is the title chosen by Dr 
JL David Starr Jordan for his autobiography 
Dr Jordan, who was bom in 1851, has been for many 
years the leading ichthyologist in America, and is the 
author of a large number of memoirs on fishes generally 
written m collaboration with his pupils Of these the 
best known 1$ the monumental Fishes of North 
Amenca * (1896-1900) by Jordan and Evermann, but 
perhaps his work on the Fishes of Japan marks the 
greatest advance, for these had been comparatively 
little studied until his collecting expedition in 1900 
Dr Jordan’s early tastes were for botany, in which 
he was so well versed that even as a student at Cornell 
he was teaching this subject He was first led to study 
fishes by attending a vacation course for science 
teachers organised by Louis Agassiz, and for many 
years afterwards he generally spent his vacations in 
collecting and reporting on the fishes of some region at 
first on his own account and afterwards for the American 
Government, which ultunately sent him so far afield 
as the Sandwich Islands It is perhaps worth men 
tion that he mvented the name “ Rainbow Trout 
m 1878 

Notwithstandmg his distmeUon as an ichthyologist, 
we are mclmed to think that Dr Jordan’s bat work 
has been educational, and this tq^hes even to 
ichthyology, smee neatly all American ichthyologists 
NO. 3807, VOL. 1 1 a] 


were taught by him In 1879, at the early age of aS, 
he became professor of natural history m the Umversity 
of Indiana, and did so well that m 1885 he was dected 
president He had now an opportumty to show hia 
gemus for organisation and to put his educational ideas 
mto practice There were many difficulties, but he 
overcame them In his own words 

“In x886 I made some sweepmg changes, doing 
away with the fixed curriculum and adjustmg the work 
so that practically all the subjects hitherto taught m 
the Umversity, being elementary m their nature, were 
relegated to tlm first two years Further than this, we 
instituted a ‘ major subject ’ system, by which each 
jumor or third year student was required to choose a 
speciahty or ‘ major,’ and to work under the immediate 
advice of his ‘major professor,’ whose counsel m 
details he was obliged to secure An mdividual course 
of study was thus framed for each one This system, 
which has now stood the test of more than thirty yean 
m Indiana, Stanford, and elsewhere, was originally 
developed by a committee consistmg of Dr Hans 
C G von Jagemann, Dr William Lowe Bryan, and 
myself Its purpose was to enable every one to make 
tlw most of his four collie years, by seeking the best 
teachen and the subjects best suited to his tastes 
and capacity ” 

Whilst carrymg out these and other reforms Dr 
Jordan undertook propaganda work, giving lectures 
that made the amis and purposes of the university 
undentood in the State of Indiana At the same tune 
be showed wise judgment in makmg new appointments, 
Campbell, the botanist, and Branner, ^e geologist, 
bemg two of his early choices 

Jordans success at Indiana was so great that in 
1891 he was the obvious man to select as president of 
the newly estabhshed Stanford University Here he 
had a congenial task, to plan out from the begmnmg 
the lines on which a university should be run and to 
select what men he liked to help him m the work 
At first all went well, but in 1893 Stanford s death led 
to unexpected legal difficulties with regard to his 
estate, which senously hampered the university, and 
after this matter had been satisfactonly disposed of 
came the earthquake of 1906, which wrecked a great 
part of the university buildmgs On the morning of 
the earthquake Dr Jordan received an mvitation to 
become secretary of the Smithsonian Institution , m 
other circumstances hr would probably have accepted, 
but he felt that it was his dut} to stay at Stanford, 
and be did so, becoming Chancellor of the Umversity 
in 1913, and finally retinng m 1916, at the age of sixty- 
five He has good reason to be proud of the flourishing 
condition and the high reputation of Stanford, and of 
the success of its graduates 

Dr Jordan is a man with high ideab and strong 
convictions, and he isa keen observer who has travelled 
m many lands His views on men and matten are 
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full of interest and demand attention He is strongly 
opposed to the use of alcohol and tobacco, and he 
regards war as an out of date and anti democratic 
method of settling disputes At one penod he gave 
much attention to the reform of the American civil 
service, and in recent years he has devoted a great 
deal of his time to lectures m America, Furope, and 
Japan in the cause of international peace, a subject 
on which he has written several books When a man s 
hfe has been so strenuous and so varied the wntmg 
of an autobiography is a task of some magnitude 
But It was well worth doing, and it has been well done 
We congratulate Dr Jordan and we thank hun 

C T R 

The Structure of the Atom 

(i) TheStrtuture of Atoms By Prof Dr Alfred Stock 
Translated from the Second Germ in edition by S 
Sugden Revised and enhrged Pp viii+88 
(London Methuen and Co , Ltd 1933 ) 6f net 
(3) La Thiorie des quanta et latome de Bohr Par 
Leon Bniloum (Recueil des Conferences Rapports 
de Documentation sur h Physique Vol 3, i • 
S 4 ne, Conferences 4, 5, 6 £dite par la Societc 
Journal de Physique ) Pp 181 (Pans Les 
Presses universitiires de France 1933 ) 15 francs 
()) InsMut International de Physique Solvay Atomes 
et electrons Rapports et discussions du Conseil de 
Physique tenu & Bruxelles du i*' au 6 avnl 1931 
sous les auspices de 1 Institut International de 
Physique Solvay Pp vii + 373 (Pans Gauthier 
Villars et Cic 1933 ) 30 francs 

T he problem of the structure of the atom is one 
which for many jears has exercised a fiscina 
tion for the scientific mind Its solution demands the 
correlation of phenomena from many branches of 
physics and chemistry, and the repercussion of the 
current ideas on the subject makes itself felt over a 
correspondingly wide field It is a subject on which 
no worker in physics or chemistry dare allow his 
knowledge to b^me out of date, and m whicli other 
scientific workers take an interest which is by no means 
entirely extraneous Owing partly perhaps to the 
distinction and lucidity of some of its famous exponents. 
It has also aroused the interest of a wider non scientific 
circle and has won for itself a distinctly good press 
In the circumstances it is not surprising that books on the 
subject, addressed to one or other of these numerous 
classes of potential readers, should appear at frequent 
intervals 

(i) Prof Stocks httle volume is addressed to the 
chemist, and contains a resum 4 of a senes of lectures 
deliver^ by him to the works chemists of a well known 
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German manufactory He attempts to remove what 
he desenbes as the thorns of theoretical physics and 
mathematics’* which beset the tender feet of the 
chemist who would wander m the Wonder garden ” 
of atomic structure He has, m fact, pruned so 
remorselessly that the book resembles rather a sketch 
plan than a garden, showing httle more than the direc 
tion of the mam paths and the opemngs into some 
of the pnncipal ^eys To abandon the metaphor 
which Prof Stock himself suggests m his preface, the 
book contains a fairly complete, but very bnef, sum- 
mary of the vanous phenomena w H sIp h ave a beanng 
on the problems of atomic structure, and a stiU 
bnefer exposition of some of the current theories A 
verj mteresting volume could be written around the 
synopsis thus provided The fact that positive rays 
and the quantum theory occupy little more than half 
a page each, while the theory of relativity is consigned 
to a footnote, indicates the extreme condensation 
which has necessarily been employed to compress so 
vast a subject into so narrow a space The reader will, 
however, learn from its pages how much there is to be 
learnt, and a brief bibliography points out the pnncipal 
sources from which the English reader can obtain 
furtW information 

(3) M Leon Bniloum s book La Thfene des 
quanta et 1 atome de Bohr is addressed to the senous 
student of the subject It forms the second volume of 
the senes of reports whi9h the Society Journal de 
Physique is publishing on vanous aspects of modem 
physics, and mamtains the high standard which was set 
by M de Broglie in his mitml volume, Les Rayons X ” 
Probably no student of physics is entirely ignorant of 
Planck s quantum theory, and its apphcation to 
thermal radiations, or of Bohrs danng and bnlhant 
extension of the quantum pnnciple to the nuclear atom 
of Sir Ernest Rutherford which resulted m the calcula- 
tion of the hydrogen spectrum, and the evaluation of 
Rydberg s constant , certainly one of the greatest 
achievements of theoretical physics m modem times 

The later developments of the theory are far less 
known, nor has it b^n, up to the present, at all an easy 
matter to become acquainted with them The ongmol 
memoirs of Bohr and other distinguished workers on 
the same problem are scattered through the pages of 
many penodicols m many languages Moreover, as 
was mevitable m a problem so complex as that of the 
motion not of three only but of many attracting and 
repelhng particles, there have been numerous false 
starts and incorrect conclusions, and it has not infre- 
quently happened that, after mastering with some 
difficulty one of these essays, the student has 
found to his chagrin that it Ijas been superseded by 
later work It must be confessed, too, that the pumeera 
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of the theory, m their preoccupation with the extension 
of the subject, have not had too much pity on their 
weaker brethren, and it has not always been easy to 
discover either the exact nature or the physical basis 
of some of the pnnuples to which thev appeal M 
Bnllouin’s lucid and authoritative surve> of the 
whole subject is, therefore, particularly welcome and 
valuable 

It was a happy inspiration on the part of M Bnllouin 
to preface his mam thesis with two preliminary chapters 
on the quantum theory of radiation It is a subject on 
which the author has himself done much valuable work, 
and his excellent, though bnef, account provides a 
firm basis for the developments which follow The 
succeedmg chapters on the theory of Bohr, on its 
applications to atomic structure, and in particular the 
account of the principles of selection and correspond 
ence, are equally illuminating 

It IS not to be expected, from the very nature of the 
subject, that the volume should be easy rcadmg The 
author has not shirked the very considerable mathc 
matical difficulties which are mvolved in the theory 
He has, however, mmumsed them as far as is consistent 
With a proper understanding of the aigument fhough 
It cannot be promised that the avenge student of 
physics Will find his progress through the volume an 
cosy one, he may be assured that his labours will be 
rewarded by a completer knowledge and a deeper 
appreciation of this unportant subject 

(3) It IS m no way derogatory to M Bnlloums 
excellent treatise to say that it is surpassed m mterest 
by the report of the proceeduigs of the counal of dis 
tmguished physiasts who assembled in Brussels in 1931 
under the presidency of Prof Lorent? and under the 
auspices of the Solvay Institute The number and 
distinction of the participants, eavh a master in his 
own particular branch, and the variety and importance 
of the subjects considered would in themselves suffice 
to raise high expectations It may be said at once 
that, m the mam, these expectations are fully realised 
by the volume which is now to hand 

Each 6f the twelve closely related subjects chosen for 
discussion was introduced at the Conference bv a report 
on the actual position of the subject, and these reports 
make up the mam part of the text Thus Sir Ernest 
Rutherford reports on the structure of the atom, 
M de Broglie on the quantum relation m the photo 
electric effect. Prof Kamerlmgh Onnes contributes an 
account of his work on paramagnetism at low tempera 
tures and on the super conductivity of cerUm metals 
at low temperature Prof Bohr give an account of 
the application of the theory of quanta to atomic 
problems, which is supplemented by a report from 
Prof Ehrenfest on the prmaple of correspondence 
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It IS natural that the different authors should develop 
their subjects m slightly different ways, and should 
assume shghtly different d^rees of previous knowledge 
amongst their distinguished colleagues, or perhaps we 
should rather say among the wider circle of readers for 
whom the reports were ultimately destmed In most 
cases, however, the reports arc so well conceived and so 
lucidly expressed that the reader with onlv an element- 
ary knowledge of the subject will have little difficulty 
in following a very ronsiderablt part of them It is, 
m fact, an open question whether such a reader, at 
the expense of a little judicious skipping ’ of the 
more recondite portions, would not attain a better 
appreciation of the present position of atomic physics 
from this volume than from many of the works osten- 
sibly written for his special benefit This, of course, 
does not apply to the one or two reports of a mathe- 
matical character, such as the profound suggestions of 
the president. Prof Lorentz, m his notes on the theory 
of electrons which opens the volume 

In addition to their expository v aluc, these reports 
have the great ment of opening up new avenues 
for discussion and experiment In dwellmg on the 
very considerable achievements which have been 
brought about, partly by the application of quantum 
theories to atomic problems, 1 1 is apt to be overlooked 
that these theories present formidable difficulties m 
addition to the fundamental one of explaining them- 
selves These difficulties are clearly raised m the 
discussions which follow the reports, and perhaps in 
none of them more clearly than m Prof Barkla s dis- 
cussion of M de Broglie’s report on the photoelectric 
effect The discussions, which are excellently reported, 
are full not onl> ol scientific but also of human mterest 
lo the physicist, whether mathematical or ex- 
jienmenta], m need of a subject fir research they 
offer an ample choice of problems of fundamental 
importance 

It IS to be regretted that so long an interval has been 
Jlowed to elapse between the meetings of the counnl 
tnd the publication of its report It was not to be 
expected that the members of the council would allow 
two years to elapse before attempting the solution of 
some of the problems raised, and still less to be expected 
that their attempts should be enlirelv without success 
In some particulars, therefore, the subject has advanced 
beyond the stage indicated m the reports In the 
mam, however, this appbes only to minor problems 
If It IS true that intellectual satisfaction results from 
the discovery rather than from th»' knowledge of truth, 
a pcnisal of this volume wnll convince tlie reader that in 
this portion of physics he may confidently expect to 
find intellectual satisfaction for many years to come 

J A C 

G t 
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The Ascent of Sap 

The Physiology of the Ascent of Sap By Sir Jagadis 
Chunder Bose (Lossimbazar Fndowment Publics 
tion) Ip XV + 277 (London Lon(,nians Green 
and ( o 1923 ) i6r net 

T ill author supplies in this book further in(,enious 
cxpenmental devices in which use is made of 
automat ir rec irding methods and of various methods 
of maenifying small mosements The rate of ascent 
of sap is measured by a mechanical metiiod recording 
the re erection of a drooping tissue as sap enters it 
and by an electrical method m which a quadrant 
electrometer is used to determ nc hange of electro 
motive for c bctisetn tvso points one of which 
changes in turgor By phcing one electrode carefully 
insulated save at the point upon a graduated micro 
meter screw mosement, the instrument becomes an 
electric probe 1 y which the most vig irous changes in tur 
gor arc tr iced in the Dicotj ledon stem to the living tissues 
in the region 1 ctween inner cortex and vascular tissue 
ihe usual simple potometer experiment is modified 
into a recording potograph whilst an ingenious bubbling 
method s introduced ti measure the absorption of 
uatcr ly a cut shoot and thus indirectly its tran 
spiration under \arying conditions 
Many interesting obscnations are recorded in this 
account of work in the Indian climate notably the 
report upon the exudation of sugar solution from 
cut surf lets in the stem ipex or the inflorescence of 
the palm I his exudation is shown to be quite inde 
pendent of any direct supply of sap from the absorbing 
system of the root 

The author s attempt to reinterpret the phtn imcna 
of the ascent of sap m the light of his new experiments 
IS not lonvincmg As the result of a discussion of 
earher work, mamly based apparently upon the Lnghsh 
translations of the text boo^ of Haberlandt, Jost and 
Pfeffer, it is concluded that transpiration from the 
leaf and exudation from the root do not provide an 
adequate mechanism for the ascent of sap, whilst the 
role of osmosis is dismissed m two paragraphs As 
opposed to this inadequate mechanism is advanced 
a theory of cellular pulsation according to which the 
liquid IS injected by the living cells into the wood 
vascular tissue 

Later the role of the xylem vessel seems practically 
to disappear— The uni directional propulsion of sap 
depends upon a sequence of pulsation from cell to cell 
The sap expelled during the contraction of any one 
cell IS absorbed by a cell higher up during its phase of 
expansion There is then a propagation of a wave of 
contraction preceded by one of expansion, m conse 
quence of which the sap IS as it were squeezed forward 
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I A succession of such waves maintain the contmuous 
ascent of sap Though this may be clear to the 
author the reviewer feels himself no nearer an under 
standing of the actual movement of sap m the plant 
The demonstration of this mechanism rests upon 
experimental evidence that temperature poisons, and 
various other external factors affect similarly sap 
movement and the pulsatmg mechanism and upon a 
demonstration of electro motive forces in tissues which 
are assumed to be manifestations of ch inges m cell turgor 
The experimental evidence IS however not employed 
cntically thus it is argued tha^Slhspiration is not 
essential to the ascent of sap because the authors 
mechanical method shows a rapid nsc of sap in a 
partially wilted chrysanthemum shoot when the cut 
end is placed in water although the surface both stem 
and leaf had previously been coated witli vaselmc 

A Metric Campaign 

World Metric Standardisaiton An Urgent Issue A 
Volume of 1 esttmony urginf, World wide Adoption of 
ihe Metric Units of Weights and Measures — Meter 
literUram Compiled by A.ubrev Drury Pp 524 
(San Francisco World Metric Standardisation 
Council 1922) 5 dollars 

F or several years an intensive propaganda has 
lieen carried on by the World Metric Standard 
isition Council on both sides of the Atluitic m 
furtht ranee of tlie objects indicated in the title of 
this bo k \ppirently self ippomted its executive 
includes a number of men promment in pohtics, 
commerce and engincenng mainly resident m the 
United States but representing also Canada and 
Great Britiin and the council has members and 
correspondents m almost all countries It is under 
the direction of this body that the volume before us 
has been compiled brmging together a vast amount 
of information and data regarding the master 
standards of the world and aiming of course, to 
promote their adoption m the United States and the 
Bntish Empire for all commercial transactions It 
IS pointed out m the mtroduction that far less 
opposition has been raised to the adoption of the 
litre and gram than to the metre, which is very much 
more closely related to industrial processes than the 
units of mass and volume but on the other hand, 
it 18 not proposed to impose the use of metric measures 
upon production — only upon distribution 
A large proportion of the work consists of quotations 
from the reports of committees which have investigated 
the subject at vanous limes, the writmgs and speeches 
of individuals and Bills which have been mtroduced 
into Congress and Parliament, as well as resolutions 
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recorded by pubbc bodies m fa\our of the metric 
movement , there are also lengthy lists of municipal 
authonties, commercial associations, and manufictur 
mg companies which have dehniteh adhered to the 
proposed reform The rest of the work is devoted 
mainly to the historv of metric legislation in the 
United States and the British Empire, selected articles 
on the metric system and a comprehensive bibliograpli> 
From what has been said, it will be seen that the 
contents of the book are somewhat heterogeneous 
and in parts reminiscent of a collection of press cuttings 
It necessarily presents only one ospei t of the question 
being propagandist m the extreme We cannot 
conceive of any reader faithfully perusing its pages 
from cover to cover any more than he would an 
encyclopaedia but os a storehouse of opinion anecdote 
and similar material for the apostle of metm weights 
and measures to draw upon it will exercise considerable 
influence upon the rate of pregress towards world 
metric standardisation A good index facilitates 
referen c to the principal topics and authonties dc alt 
with in the Ixiok wluih is dedicated to James Watt 
as the originator of the decimal method of measure 
ment and cont tins many portraits of its advocates 
In Great Britain there is at present little evidence 
of a popular demand for llic compulsory adoption 
of the metnc system though ( hamlxirs of Commerce 
and the Trade Union t ongress annually p ass resolutions 
advo( itinj, the reform the Decimal Association 
whilst ccntinuing its metric propaganda is devoting 
attention mainly to the decimalisation of the coinage 
with the adoption of the high value penny (one 
tenth of a shilling the latter rctamin,, its present 
value) os the principal item in its programme In 
the Unilvd States, where the benefits of decimal 
comage are already enjoyed, strong efforts are being 
put forth to add thereto the advantages of decimalised 
weights and measures, and a Bill is now before Congress 
for that purpose The energy devoted to the < ampaign 
in that coimtry, of which the volume under review 
affords stnking evidence, commands our admiration , 
but It must be admitted that the opposition to the 
movement in certain quarters is both bitter and 
powerful AHA 


Our Bookshelf 

Catalogue of Saenttfie Papers Compiled by the Rovol 
Society of London Fourth Senes (1884 1900) 
Vol 18 Q-S Pp IV + 1067 (Cambridge At 
the Umversity Press, 1933 ) 9/ net 
From the outset this monumental work has occupied 
a very high position as a trustworthy work of biblio 
graphical reference — due to the judicious extension of 
Its range, the faultless accuracy of its entnes, and the 
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cntical examination to which its author headings have 
liecn subjected It is international in scope and appeal, 
but of purely Bntish manufacture and is now nearing 
the completion of the first century of its labours for the 
final volume of the present senes is promised next year 
\t first sight it might appear a tolerably simple matter 
to assign to their proper author headings a collection 
of carefully prepared transcripts of the titles of papers , 

1 ut this view would not be confirmed by any cataloguer 
or indexer of expentntc Initi ils of the forenames of 
writers have to be expanded entries under writers of 
the same name and forenames to Ivc distinguished, 
pseudonyms to lie unmasked and changes of name 
accounted for W ith the spread of estem science to 
the Last, the ditbcultics of accurate editing have 
multiplied Nevertheless the standard cf sound 
workmanship set by the editors of the c irlier volumes 
has been maintained 

No great loss we think h is resulted from the partial 
ehmm ition m the present senes of references to serials 
ontaming repnnts abstracts or translations of onginal 
papers The retention of these references in the case of 
j ipers wntten in the less familiar 1 inguages serves most 
practical puiposes of research Wc trust that in the 
« including volume Dr Forster Morlty will furnish us 
with (ompletc statistics of the numbei of papers and 
their authors for the period 1800 1900 t igether with a 
f hronologii al t able r graph showing the r ite of growth 
f scicntiiic periodical literature f ir the same penod 

Handbook for Flerlrteal h ngmens a Reference Hook for 
J rachsint, Lngtneers and '>tudents of 1 ngineermg 
(ompiled by a Staff of Spctiili ts hditcd bv 11 
Pender and W A Del Mar Pp win f 3263 
(New York 1 Wilty and bons Inc Lond n 
Chapman and II all Ltd 1922) 305 nit 
Tua many engineering researches both theoretical and 
cxpcnmental which have been i imed out in recent 
y t ITS have created a demand for h andbooks which will 
give the practical results obtained in i w ly that can 
be readily understood Ihe principal articles in this 
work under notice are wntten by well kne wn engineers 
and professors The arrangement is c \c client and there 
IS practically no overlappmg It contains more theory 
than IS usually found in similar works Ihe mathe 
matical symlxils aic very clearly pnnted the diagrams 
are excellent, and the index is very complete and well 
arranged Although there ire many references 10 
radio communication wireless is not mentioned 
W are pleased to sec that both ground and earth 
are given The word hydrology is used to denote 
the science of water In water power engineering, 
fir example, hydrological data su h as the rainfall 
natural drainage, and the velocity of the stream are 
required 

The Evolution of the Conscious Faculties By Dr J 
Varendonck Pp 259 (London G Allen and 
Unwin, Ltd , New York The Macmillan Co , 
1923) 12s 6d net 

lHi« book contains much valuable matter in the 
shape of introspective analysis, experimental mvcstiga- 
tion and cntical examination of theones, of the 
mental faculties Dr Varendonck leaves the un 
pression of an enthusiastic and competent student of 
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consuous processes He takes Bergson and Freud 
as his dire tors He follows Bergson in distinguish 
ing two kinds of memory but he names them re 
duplicative (Bergson s pure memory the integral record 
of the past) and synthetic (Bergson s habit memory) 
He also fr Hows Bergson in the view that memory is an 
essent il f i t r of per cption His method on the 
other hand disely folliws the kind of anilysis with 
whi h hreud bos fimlionsed us in the Traum 
deutung but unlike hreud he lays no emphasis on 
the sex motue nor is he in any wu) obsessed with 
the idea of s> mbolism It is a sane and useful discussion 
of the n iture and origin of intclbgence 

The Principles of Geography Physical and Human 
By Dr 1 G Skeat (Mrs Woods) Pp 4^3 (Ox 
ford Clarendon Press london Oxford Uni 
versity Press 192^) (ts ftd net 
Uh Skfat has produced an attractive book fresh in 
outlook inspiring and thorouglily readable We miss 
with grititude the wearisome reiterations of the 
orchnirv run of text bcxiks and find the author continu 
ally turning to anginal sources ind t iking new points 
of view Both matter and style commend the book 
and give it i place by itself The greater part treats 
of the physiographical side of geography but the 
concluding section ^ices an excellent introduction to 
human geography There ire miny well selected 
diagrams sketch maps and illustrations and a copious 
bibliographs The book is too advanced for most 
school work but should prove valualle to teachers of 
geography Its careful use could nut fail to improve 
the teaching of the subject 

The Contact between Minds a Metaphysical Hypo 
thesis By C Delsle Bums Pp x + 138 (Lon 
don Macmillan and Co Ltd 1923) 7f M net 
Mr Burns has produced a very clear argument It 
avoids the cpistcm logi al prol lem of intercourse and 
the psychological problem of the genesis of kn iwledge 
and narrows itself to the discussion of the nature of 
our knowledge of other minds The traditional view 
that the existence of other minds is an mference is 
rejected and it is held that the knowledge of them is 
enjoyment in the technic il philosophical meaning 
of the term Mr Bums conceives knowledge realistic 
ally as the contemplation of objects cumpresent with 
the mind which knows itself in the contemplatuig 
Other minds are known he thinks not as objects 
contemplated but as cur own mind cnntemplat 
ing It IS a thoughtful essay on a problem of deep 
interest 

Readable 'school Chemistry a Book for Beginners By 
J A (ochrane (Bells Natural Science Senes) 
Pp X + 84 + 8 plates (Lt nd m G Bell and Sons 
Ltd 1923 ) 24 

Mr Cochranes book deals histone ally and to a 
certain extent popularly with the ground usually 
covered in a first years course of chemistry It 
contains interesting biographical details of the great 
founders of the s lence and dr ils with their important 
researches These are supplemented by bnef notes 
on modem chemistry and the book is well illustrated 
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with portraits Mr Cochranes book should be very 
useful and mteresting to begmners m chemistry and 
its very moderate pnee bnngs it within the reach of 
all students On p 30 the name should be Brand 
and on p 64 Warltire 

An Introduction to Iheoreltcal and Applied Colloid 
Chemistry The World of Neglected Dimensions 
By Prof Wo Ostwald Authorised Translation from 
the Fighth German edition by Prof M H Pischer 
Second and enlarged Amencan edition I^ xiii + 
366 (New York J Wiley and Sons Inc London 
Chapman and Hall Ltd 1933 ) J2S 6 d net 
The new Amencan edition of ^S^lDstwald s book on 
colloid chemistry is a translation from the eighth 
German edition The authors lectunng tour m 
Amenca appears to have taught him how to present the 
difficult subject of colloids in its simplest and most 
dramatic form The great success of the book is a 
tnbute to the completeness of the education thus 
received 

A Text book of Inorganic Chemistry By G S Newth 
New and enlarg^ edition P^ xiii + 773 (Lon 
don Longmans Green and ( 0 1933 ) 8 s 
Nfwth s text hook has I een found useful for so long 
that It needs no descnption The new edition has 
been revised and brought up to date and will be found 
as clear and accurate as former editions The sections 
on modem advances are very readable and this side 
< f the subject has not been overdone In one or two 
instances the revision has perhaps not been so complete 
as It might have been the long descriptions of the 
I rblanc process and the chamber process seem out of 
proportion in companson with the very short sections 
on the ammonia soda and contact processes 

Electrical Horology By H R I angmand and A Ball 
(Lockwood s Technical Manuals ) Pp xi + 164 
(London Crosby Lockwood and bon 1923 ) js 6 d 
net 

Thfrf are scarcely any books which give an accurate 
account of the progress that has been made in recent 
years m applying electric currents to horology The 
explanations given in this work are confined mamly 
to the essential parts of the mechanism and the electncal 
and mechanical principles which they illustrate 
Inventors of electric clexkswho as a rule have only a 
hazy knowledge of what has been done previously, 
will find this bwk helpful 

The Phase Ride and the Study of Heterogeneous Equi 
libna an Introductory Study By Prof A C D 
Rivctt Pp 204 (Oxford Clarendon Press, 
London Oxford University Press 1923 ) lor 6J 
net 

Prof Rivett s little book on the Phase Rule deals 
mainly with theory the various types of equihbnum 
being set out under the headings of one two three and 
four component systems It is a useful type of book 
for a worker who wishes to make use of the Phase Rule 
in his own work although less attractive to a general 
reader than a book dealing mainly with examples 



August i8, 1933] 


NATURE 


237 


Letters to the Editor 

\Th» Editor dots not hold ktmtelf rttponstblt for 
ofttttont expressed by kts eems^ndtnta Neither 
am he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other' pari of Nature No notice is 
taken of anonymous eommunicaitom ] 

Breedlag Experiment* on the Inheritance of 
Acquired Character* 

[At the request of the Editor of Nature and of 
Dr Kammorer I have translated this letter from the 
original Gennan mto Fnglish Dr Kammerer has 
also sent me the typewritten script of a reply to Mr 
Cunnmgham but m an accompanying letter he tells 
me that he considers it superfluous to publish this 
now as he is quite satisfied with the reply which I 
made to Mr Cunmngham in my letter to Naturi 
published on June 23 h W MacBridl] 

To begin vnth may I remark that I have not seen 
Mr Batesons first cnticiama of my work (Naiuri- 
July 3 igi9 p 344) which he cites in the course of 
his recent letter Whilst I was in England my 
colleagues mformed mo of the contents of Mr 
Bateson a letter of 1919 but 1 had unfortunately no 
opportunity of referring to this letter mvself I 
regret this all the more smcc if what I hul been 
mformed of its contents was actually in the letter it 
would not have been possible for me to enter into any 
duicussion of the subject with Mr Bateson himself I 
must therefore for the present confine mysdf to his 
most recent letter (Naiurf June 2 p 738) and the 
remarks which he made on the liscussion which 
followed my lecture to the I inncan Society ‘ m which 
he expressly apologised to me in case 1 had considered 
his previous attacks too rude 

It IS indeed remarkable that Mr Bateson on that 
occasion (May 10) did not produce 1 single one of the 
many objccti ms which arc contained in his printc I 
letter of June 2 The gener 1 impression which 1 
gamed at the meeting was that he could not think 
of any further objection to raise The vague 
diagrams which he complained of appcir not to 
be derived from my origin il pajier (ij09 irrhii 
fur hnt Mech vol 28 Plate 16 Iigs 25 and 26) 
but — if I am not mistaken —from Plate ( Selektions. 
pnnzip 4th edition p 469 Eig 95) in which my 
simple figures liave been rather strongly altered and 
exaggerated 

Mr Bateson must therefore have discovered by 
subsequent reflection all that dunng my demonstra 
tion and lecture he dtd not see Otherwise it might 
have been possible for me to make him to see what 
he did not wish to see 1 would certainly for his 
benefit have removed the Alytes specimen from the 
jar and he would have been able to view it- without 
obscuration by glass or background — from all sides 
under the lens I treated it m this wav durmg my 
stay in hn^nd for many colleagues (as for example 
for Mr h C Boulenger and Sir Sidney Harmer) 

On the occasion of the meetmg of the Cambridge 
Natural History Society I had at my disposal a 
Zeiss bmocular microscope Lvery unprejudiced 
observer could convince himself by its aid tMt the 
skin area under discussion was of the nature of a 
nuptial pad — an area which according to Mr Bateson 
was merely a piece of thickened bladwh brown skin 
Numerous are the reasons which Mr Bateson has 
given m order to be absolved from basing broad con 
elusions on his testimony in a word m order to deny 

Vatu ot, M*y It 19a} p 6 j 9 column s lins 10 hbaoM rand 
nuenwopk obMivitS n not mtcroMopic 
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the existence of the nuptial pads E irst be questioned 
the existence of the pad then he suggested it was 
merely a black j^tch of pigment then that it 
was present in otuy one sp^men — consequently an 
occidratal monstrosity then be asserted that it was 
a shadow which appeared m the photograph then 
even that it had been pr iduced by artificial retouchmg 

in the wrong place that is to say on the outermost 
smallest linger where in my untouched photograph 
(1919) some dirt had accidentally remamed adhering 
I he microtome sections of the p^ tissue Mr Bateson 
suggested had been taken from another type of 
Anuran then since it appeareil that homologous 
tissues of other species of Anura were of a different 
character that these sections did not show genuine 
pad tissue 

The most recent communication m which Mr 
Bateson gives the impression which he received from 
the specimen which I demonstrated at the Lmnean 
Society IS capable of only two explanations namely 
either that Mr Bateson is not an acute observer or 
th it his theoretical views have affected his vision In 
neither case can he escape the criticism that in describ 
mg Dr Kammerer s Alytes he proceeded with a 
raslmess unusual m a scientific man es^nlly when 
he makes slightly veiled iccusations of correctmg 
Nature agimst conscientious observers We may 
now enumerate the points on which Mr Bateson s 

loubtful memory has led him istr ly namely 

(1) It IS incorrect to say that my preparation of 
Mytes prevented a view of the dorsal asjxjct of the 
li vnd and only showed the palmar ispect — to make 
such a preparation it would have been necessary to 
f isten each finger flat against the substratum 

(2) It IS incorrect to say that the black colour is 
restneted to the palmar ispect (Why should Mr 
B iteson assert this when he had not seen the dorsal 
ispect ’) Actually the pa Is extend to the dorsal 
ispect and are therefore not in the wrong tloce 
It is curious to find Mr Bateson prcstribmg to Nature 
the right place Nature which has produced much 
more astounding and curious rreitures (cf 
Eiichobatrachus) than iny molest cultures of Alytes 

(3) It IS mcorrect to sav The right h mil showed 
nothing special On the inner side of the wnst 
joint on the insertion of the ball of the thumb 
there has been legenerateil* a listmit dark pad — 
of course not so large as that on the left hand 

(4) It 18 mcorrect to s ly that the pad presents only 

a dark uniform surface but no p pillory or thorny 

structures I send herewith an enlarged photo 
graph m which rugosities can be seen on the edge 
of the pad with the naked eve [I liave verified this 
but doubt very much whether the rugosities would 
ippear m a print reproduced in Nan Ri — k. W M ] 
(Infortunateiy this photograph is taken from the 
palmar aspect it was not foreseen that Mr Bate son 
w uld criticise this the most advantageous position 
111 order to deny the presence of the pad on the dorsal 
surface and to call in ijuestion the pad nature of the 
whole structure It is probable that the majonty 
of my hnghsh colleague a have no idea how difhcult 
It is to obtain a satisfactory photograph in our 
impoverished Austria Of course at the very first 
opportumty I shall have the upper side photographed 
perh ips Mr Bateson in his desire for truth wnu pro 
vide the necessary camera and photographic materials 

Dozens of scientific men have seen the pads and 
ore now convmced only Mr Bateson has seen 
nothing tJnf imiliar as be is with this special depart 
ment he expects to see the same as can be seen m 

■ Ut Kainmnv Watad at thi mret mi of thr Unnum Society that the 
ocflinal Did D the nfht hand had ben n.muvrd for the pntpoie of "'■si"* 
m cmtomunrtioiw — E W M 
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Rana agilts Hw assertion that the pads of Alytes 
obUetncan<! are not pads because they have a different 
appeamnce from those of Rana agthi is as unreason 
able IS it would be to maintain that Alytes obstetncans 
IS not a Batrachnn bccsuse it does not look like 
Rana agths 

I astlv i few words on the question of adaptation 
In my lecture I ivoidetl speakmg of adaptation 
because this term involves a hypothetical and tcleo 
logical clement 1 feared that to use it might lead 
to endless unfruitful discussion Unfortunately I 
was unable to prevent this Mr Cunningham dis 
cussed his own theory of adaptation m a way that 
had little to do with the facts which I had cited I 
definitely declined to enter into this subject in my 
reply simply because it is not usual for the discussion 
to w inder so far from the subject of the lecture So 
far as the nuptial pads are concerned may I refresh 
Mr Bateson s memory so far as to remind him that 
not only my Alytes but also other B itrachians and 
especially the Disco^lossul i (to which Alytes belongs) 
have pids on places which never come into contact 
with the fi male ’ B nibtnator pachypus for example 
develops pals on two or three toes of the htnd foot 
(cf Sihreiher Hcrpetologia Lurop i i ijiz p 175) 
Art these 111 the wronj, place or retouched by 
Nature 

I willingly admit that the tri litionil explanation 
of the pads n iniely that they are produced by 
friction with the skin of the female may possibly be a 
fable for that reison 1 hive rtferred to this view 
with reserve md scepticism in my paper (lyiq pp 
33* 33J w fru® fhat the spreid of the 

tl likening to regions of the skin which in the copu 
latory act lo n< t ut dergo friction is no v ihd ground 
for rejecting the theory Mr Bateson has doubtless 
himself observed that pressure thickenings and blisters 
often extend I eyon I the original zone of irritation 
But it IS 1 y no means impossible although of course 
not proved (Kammerer lyiy p 340) that life in 
water produces the pals if this were so we should 
h ivc a case of direct jiassive production but not of 
active adaptation The correctness of my observi 
tions ind their relevance to the theory of heredity 
IS not iffected whichever of the expUnitions is 
a lopted Pai l Kammi klk 

Ur Batison in a letter to Naurf of Tune 2 
raises the very interesting point is to whether the 
appearances alleged to lie nuptial pads m Alytes 
obstetricans arc really such Whatever their nature 
they are undoubtecily organised structures ind if 
they should prove not to be nuptial pads they 
will have lo lie regarded as a new and arbitraiy 
feiture which has appeared after subjection to an 
experimentally alter^ environment for two or three 
generations and which persists for at least a few 
generations after a return to normal conditions In 
other words it would seem that Dr Kammerer has 
had success in an experiment which is almost 
analogous lo those ancient researches in which was 
attempted the reproduction b\ here Jit iry me ms of 
a surgically impresse 1 modification 

However Dr Kammerer has clearly stated that m 
his opinion the only feature of the experiment which 
in any way justifies such a view is that the excros 
cences m question are not dependent for their develop 
ment on the presence of a testis and in this difier from 
the nuptial pads of the better known Amphibia Anura 

Dr Bateson points to two details which make 

the appearance quite unhke that of any natural 
Brunftschunelen first that m Alytes there is a 

dark umform surface without the dotting 
or stippling so obvious in true Brunftschunelen 
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secondly that their position does not correspond to 
that of the nuptial pads m Rana agilts 

Lataste s excellent drawmgs {Ann Set Nat (6) 
tom 3 pi II 1876) show that a umform blackness 
of the outer layer of the pad is a characteristic 
feature of the Discoglossidse (to which Alytes belo^s) 
and distmguishes them from other Anura llie 
fullv developed pads of Bufo lulgarts are also um 
formly black and I have recently found that when 
such full hypertrophy of the outer epithelium is 
inhibited as occasionally happens from obscure 
causes it may be induced by making the male 
mamtain a sexual embrace for a week or two The 
same effect may be prcxluced in the summer condition 
of the pul and I have found that the hypertrophy 
takes place even when the m^^^amtams his tonic 
embrace on thin air * 

The pad of the Alytes water breed also resembles 
that of the Discoglossid Bombmator m havmg a 
complete layer of black pigment m the cutis vera 
which would further contribute to the umform dark 
appearance which Alytes so well and characteristically 
shows Photographs show another interesting Mint 
Very distinct connective tissue papilkc are devdoped 
from the cutis vera m association with the epidermal 
spmes Such papilke ore but very slightly developed 
m the Discoglossidai though Lataste s picture of Disco 
glossus shows traces whilst they are a characteristic 
feature of the pads of many other Batrachians 

The epidermal spmes arc very obvious in the intact 
specimen as 1 have repeatedly seen both with lens 
and binocular microscope and as many others have 
witnessed in my presence Of course they are 
practically impossible to photogiiph on iccount of 
the glistening of a wet specimen but a photograph 
it least makes clear what areas of skm axe aifectra 
These include nearly the whole of the palm the radial 
surf ice of the inner metacarpal and part of the first 
phalangeal jomt of the thumb and more or less of 
the ventral and r ulial surf ices of the fori irm p issing 
over the dorso radial margin of the inner carpm 
tubercle J he Discoglossid i ire rem irk ible for the 
very various jxisitions in which the histological 
features of Brunftschwielen may manifest themselves 
on the chin belly thighs toes of the feet even in 
other words they are not nictssanly clejiendent on 
contact with the female for their development Dr 
H Gadow has shown me his sketch of the nuptial 
pad m Alytes ct ternasu Bose i where it is developed 
on the Bp of fhe thumb extending on the palmar 
surface T ven in the common to id I have frequently 
observed the nuptial rugosity extendmg on to the 
palmar surface ol the inner carpal tubercle 

Questionable as it is to draw conclusions on 
anatomical points by analogy from other animals it 
IS even more unsafe to do so as regards their habits 
and postures Alvtcs docs not bdong even to the 
same suborder as Rana agths De 1 Isle {Ann Set 
Nat (0) tom 3 p 18I in his account of the cervical 
clasp of Alytes says with regard lo les paumes 

les apphque contre Ic cou do la femclle More 
over although he gives no definite description of the 
attitude of the hands during the mguinal clasp he 
describes bow with the fingers interlaced the two 
backwardly directed mtcmal digits participate m the 
well known chafing of the cloaca winch seems to me 
anatomically impossible if the hands are so much 
everted that the palms do not come in contact with 
the pubic region the groins or at least the thighs of 
the female Michafi Perkins 

Tnnitv College Cambridge 
June 16 

1 The n rgtaU U ol thb experiment ire of no mportioce in t! e 
pment contexion 
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Light Quanta and Interferanca 

In a very important and stimulating paper on the 
scattermg of X rays by light elements (PAy* Rittcn 
May 1933) Prof A H Compton suggests that i study 
of tho problem of scattering by atoms with tightly 
bound electrons and by groups of atoms may she<l 
some light upon the difficult question of the relation 
between interference and the quantum theory 
in an investigation of this kind it may be useful to 
keep m mmd an important difference between an 
electron and a light quantum which depends on the 
fact that generafly most of the electron a energy is 
unavailable while the whole ener^ k* of a light 
quantum seems to be available This indicates of 
course that a light quantum is a simpler form of 
matter than an electron or proton 

Roughly speaking a light quantum possesses a 
large amount of avmlable energy and a small momen 
turn while a moving electron generally possesses a 
small amount of available energy and a comparatively 
large momentum As a rule then we cannot expect 
a free or lightly bound electron to ibsorb the whole 
energy of a light quantum It is indeed possible 
according to the theory of Compton and Debye for 
an electron which encounters i light qu intum hr t 
move away with a kmctic energy equal to hr if the 
electron has an initial kinetic energy ne irly equ U to 
hr but this case is not of much physical interest 
When however an electron is tightly bound to an 
atom so that some of the energy of an impinging 
quantum may be transformed into potential energy 
there is a pci^bihty tliat tho wliiIc energy of the 
quantum may be itiwrbed m a single impact 
If wo admit that the energy of i quantum can 1 c 
absorbed bit by bit it docs not follow that the typo 
of absorption considered by Compton is the only one 
which can occur T et us suppose tliat a quantum hr 
after encountenng an atom is transformed mto a 
quantum h{r dr) travelling in the same direction as the 
onginal quantum Assuming that the atom (of mass 
m) acquires the energy hdr and momentum harje lost 
by the quantum tlu lentre of mass of the atom may 
be supposed to move forward with velocity hdr/fne 
and a kinetic energy h*{dr)*limc* which is generilly 
neghgibly small in comp inson with hd The 
acquired energy hdr may therefore be cncrg> of 
small oscillations about a state of steady motion To 
oscertun the nature of these oscilUtions wc reprt 
sent the incident quantum by a field of typo 

n. II. o I, *) 

’) 

where /(/) j^" cos (pt + a)dp 

(bee Nature April 28 p 567 ) 

Ihe emergent quantum may be represente 1 by a 
field of tho same type with r - dr mstcad of r while the 
held which is really effective in produung the osciUa 
tions IS the difference of these two and is of the same 
type with 

/(<)=/"*" c<is(pi + a)dp 

'ar(r Jr) 

When dr IS very small this represents appioxi 
matelv a homogeneous tram of waves of frequency r 
The small oscillations set up in the atom irt thus 
s^ified approximately by a tngonometneal function 
01 typo ardr cos (2ir*l+a) and are practically un 
‘^8'ingw and of frequency r The phenomenon of 
mterference may then be quite compatible with 
quantum theory for it may depend really on an inter 
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ference of small oscillations produced m the atoms 
by the quanta If a number of quanta in phase 
strike the same atom the small oscillation may be 
come large and eventually result m a quantum jump 
but the growth of on oscillMion may depend of 
course on the phenomenon of resonance 

Since we have endowed a quantum with a field a 
single quantum may produce small oscillations m a 
large number of atoms in accordance with Compton s 
idea and so a second difficulty in the theory of inter 
ference may not be so great as it seems at hrst sight 
H Bateman 

Institute of Technology 
Pasadena California 


A Mountain Mirage 

As part of a magnifacent view from Ben More of 
Mull on July 13 my sister and I s iw i striking mirage 
on the i^lins of Skye To bemn with bkye and 
ill the Highlands to tihe eastward of it were covered 
by a level sheet of while cloud with the highest 
peaks just showing clear and shaip above it Then 
starting from the sea this cloutl gralually melted 
iway ind revealed a magnificent prospect extendmg 
far past the Coolins into the mountains of Ross 
But as the eloud first melted it left the Coolins 
stringely transformed each of their jagged crests 
drawn up into a fantastic spire Tn the course of a 
very few minutes this effect died away and tho 
Coolins tcxik on their natural outline 

Ihis was about 6 30 pm summer tune Pre 
sumably the mimge had some connexion with the 
clou 1 sncct at one stage of its absorption the sheet 
must have been represented by a rcfractmg layer 
which would be very nearly at our eve level The 
air was remarkably clear not only to the north but 
Uso to se iward I or some tune a long line of the 
Outer Hebrides from about bouth List t Barra 
Head was visible pale but perfectly clear cut 

L Li ONAKii C iiL 
Royal Scottish Museum Fdinburgh 
July 18 

Probable Aeolian Origin of Greywether Sandstone 

On reading Mr C Carus ilson s note (Nmure 
March 3 p 292) refemng to the long tubular 
holes se'*n in sirsen stones which he sijs suggest 
the work of marine annelids antenor to the cx>n 
sohdation of the nx.k it struck me thit some 
important light may be thrown on this subject by 
obwvations mode on this side of the globe First 
of all one might suggest thit if these were annehd 
burrows they would have an average diameter and 
there seems to be no evidence that the greywether 
sandstone with its once softer siliceous matrix was 
of marine origin Jn Australia we have a great 
extent of country along the coiast and inland coyered 
with dune formation and these deposits enclose 
enormous quantities of vegetation llants that ore 
growing on or near these dm e areas sometimes 
under swampy conditions ire covered over with 
sand which is lieing blowm aVn it the stems of such 
grasses reeds and shrubs so is to completely enclose 
them When the dune rock some of which dates 
back to the early Pleistocene h is consolidated a 
fracture reveals tubular holes which might suggest 
worms but from their positions at all angles as 
well 03 vertical and from thtir varied diameter and 
outline are easily traceil back to plant origin 

From many 3 oars observations upon onr Australian 
dunes I cannot help thmkmg that here we have a 
similar process going on which obtamed dunng the 
and interludes of the Focene in the sonlii of Fngland 
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Evidence of cross bedding which is inseparable from 
this type of rock would be easily lost since the 
greywethcrs are secondarily sihcified or concre 
tioniry Irom conversation with the late Prof 
Rupert Jones than whom I knew no keener observer 
I githered that he firmly beheved m the rootlet 
and stem structure of these perforations (see Geol 
Mag 1901 pp 5A 59 and 113 125) Another re 
corded instance of enclosed rootlets is given by 
Wm Carruthers (G«of Mag 1883 p 361) who found 
in a weathered sarsen stone from Abury a root with 
rootlets which he doubtfully asenbes to a palm and 
in the position of growth 

It would be mterestmg to discover any positive 
evidence of cross bedding in these white Tertiary 
sandstones The Bagshot sands by the way both 
m Surrey and Kent are often stnkmgly and steeply 
cross bedded and this from a study of our dune 
rock in Victoria points to aeohan formation rather 
than to marine current action hRLDK Chapman 

National Museum Melbourne 
June 15 


Barometric Pressure in High Latitudes 

I AM much obliged to Mr I C W Bonacina 
(N vruRE July 21 p 100) for pointing out a clerical 
error m my statement concerning the wmter and 
summer Arctic pressures Ihe correction {,ives 
greater emphasis to my contentions 

My point IS that in the Arctic regions even dunng 
the winter when the sun s hght does not reach the 
area to iny extent the pressure is low indicating 
a sufficienu> wirni stratosphere able more than to 
counterbalance the effect of the cold lower tropo 
sphere 

ihe lower troposphere over the polar areas is 
undoubtedlv very cold and this cold air often flows 
outwarls from the poles for some ilistance I im 
not aware that my Mews on tins point are in conflict 
in any wi\ with those of Dr C C Simpson I*rof 
Mohn or Prof Hjerknes except on very minor 
points tv hat 1 have attempted to explain is not 
whv thesi northerly Arctic winds exist but rather 
why they lo not blow from the poles to the equator 
Ihc real difficulty to my mind is to account for the 
westerly poleward winds of middle latitudes 

Mr Bonacin 1 says there must on the average 
be a relatively high surface pressure about the poles 
But all the charts show a relatively low pressure 
However an outflow of cold air from the poles will 
occur if the density of the lower troposphere decreases 
with sufficient rapidity as we move towards lower 
latitudes and this is what actually often occurs for the 
temperature rises as we move from the poles 

R M Dleliy 

TintagU Kew Gardens Road 
Kew, Surrey 
July 20 


Phototropic Compounds of Mercury 
In Natt re of June 9 p 775 Messrs Venkatara 
maiah and Rao describe A New Phototropic Com 
/HS 

pound of Mercury of the composition Ilg 

'^CNS 

which they regard as the most phototropic com 
pound as yet known or that this compound 
shows ippreciable change in colour on exposure to 
hght in less time than that required by any other 
known phototropic compound In 1917 while work 
ing in the College of Science Calcutta m an attempt 
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to prepare (SHgl). desenbed by Ray (Trans Chem 
Soc in 109) without usmg any organic compound 
I obtamed aHgfe Hgl, whiw showed phototropy to 
a remarkable degree The orange yellow powdet 
turned black very quickly on exposure to sunlight 
but only gradually m diffused daymght On keeping 
the black powder in the dark the reverse change took 
place At room temperature it took severu hours 
to recover but at higher temperatures the change of 
colour was qmcker at about 85“ C for example, 
only a few seconds Both varieties had the same 
chemical composition This substance was exhibited 
before the Indian Science Convention of that year 
and a preliminary note was pubhshed in the Report of 
the Indian Association for the Cultivation of Smence 
1917 Smee then I have foua^^^at phototropy is 
exhibited more or less by all the~conmlex sulp^es 
of mercury of the genc^ formula HgS HgA. or 
2MgS HgX, where X is a halogen or a monovalent 
acid radicle including CNS of which 2HgS Hgl, is 
the most sensitive 

The sensitiveness to hght depends to some extent 
as might be expected on the nature and area of the 
surface exposed 1 have found that paper coated 
with an emulsion of 2lIgS Hgl, m geuitm is much 
more sensitive to hght than the powder In fact it 
turns black more quickly on exposure to hght than 
the ordmary gelatmo chloride paper used in photo 
graphy But it is very curious that in this case the 
reverse change of colour does not take place on 
keepmg m the dark or heating Evidently the gela 
tin somehow prevents the reversal A detailed 
report on these inorganic phototropic compounds will 
be published in due course M L De\ 

Central Chemical I aboratory 
Kirkec India July 5 

Melanism in the Lepidoptera and its 
Possible Induction 

Bfi iFViNt that hght can be thrown on some of the 
problems of evolution by m ev-penmentsl investiga 
tion of the development of melanism in lepidoptera 
wo have been studying the mfluence of the food 
plants growing m critical areas and also of inorgamc 
substances likely to occur in or on the plants of such 
regions on races of moths imported from non 
melanic districts Our cultures have been reared at 
two centres some at Birtley (Durham) an area 
producing a very large number of melanic species 
and others at Hexham (Northumberland) where 
melanism is much lesb prevalent ilthough not absent 
The work is not finished but certain facts seem 
worth pubhshmg at once particularly m view of the 
recent controversy as to the value of Kammerers 
experiments 

We began with Kentish races of Fephro^ta crepus 
cularta Hb and Kent and Hampshire strams of 
T btstortata Goeze reaniu them on hawthorn 
gathered by the roadside at Birtley and m the third 
eneration of T crepuscularta a species in which we 
ave proved melanism to be a Mendehan dommant 
obtamed one black female m a brood of 23 insects 
T btstortata on the other hand showed no change 
m the fourth generation at which stage the eggs 
from one ramng were sent to Hexham and others 
reared at Birtley where m the next (fifth) generation 
one black female was obtamed from about 90 pups 
The eggs at Hexham cousins to those at Birtley 
were divided mto four batches the larvs in one 
case bemg fed on local hawthorn and in the others 
on hawthorn impregnated with a metallic salt In 
each culture one or two black moths appeared the 
broods averaging two dozen m number 
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In 1918 pupae of StfAwM&tjNwortaEsp wereobtamed 
from Kent and broods resulting from these reared 
at Birtley on hawthorn from the roadside In the 
foUowmg year the spring brood the second lot fed 
at Birtley gave a batch of moths containmg a large 
number of typical insects several melanochroic forms 
together wlm two msects uniformly leaden black A 
black female paired with an unrelated typical 
mal«i and Fi and Fg generations secured the results 
suggested that the melanism was recessive as m the 
aluSl moth Ennomos gueretnana Hufn Another bitch 
of ova was obtamed from a typical wild Abbot s Wood 
(Sussex) female m July 1921 and after two generations 
had been reared at Birtley eggs were sent to Hexh im 
Some of the larvae were fed on prepared hawtliorn 
the salts used bemg lead nitrate auid manganese 
sulphate The moths emerging m the sprmg of 1923 
showed no particular variation but wore paired and 
the treatment contmuod The summer brood proved 
extremely mterestmg The controls began to show 
the effects of inbreedmg only 12 motns resulting 
from 60 eggs and 3 of these were dwarfs but 
there was no melanism From one batch of larvn 
fed on hawthorn contauning lead mtmte 12 males and 
15 females were bred all were of normal si*e but 
1 made was practically black Another such batch 
gave 20 males and 11 females i male agam being 
melamc A fourth section reared on hawthorn 
charged with a manganese salt yielled ii n ties 
and 9 females these displayed both melanism an 1 
melanochroism 6 males anl 2 females bemg of the 
black type whilst msects absolutely typical were 
practically absent All of these melonic forms are 
fairly umlorm in colour showing no markings except 
an almost white hue such as is so cimmon 1 feature 
of melamc lepidoptera 

In partnership with Mrs Garrett one of us recently 
directed attention m these columns to the effect of 
lead on Smennthus oeellatus and the same workers 
have now tried it with Amorpha popuU the eggs 
onginatmg with a wild Hexham female The larvx 
again fed up more rapidly but whereas the S ocellatui 
pups were heavier those of A popuh were about 
15 per cent lighter tlian those of the controls Ihey 
were p^ectly healthy however and moths were 
obtamed from every pupa save one Though there 
was no definite melanism there was a tendency 
towards it the colours bemg more mtense anl the 
markings more clearly defined the difference was 
sufficiently great to enable one of us who had nut 
seen the mouis before to sort them correctly without 
any clue as to their history 

As the mvestigation is bemg contmued and the 
study of the inheritance of the mduced melanism well 
m hand we content ourselves with a mere statement 
of the facta next summer we hope to be ible to 
publish fuller details F C Garrstt 

J W Heslof Harrison 

Armstrong College Newcastle upon l3me 
July 27 

The Reported Meteorite at Quetta 

The issue of Naiurb of May 26 p 704 contains 
a short commumcation from my Department cor 
recting a report concerning the fall of a meteorite at 
Quetta Further mquines make it desirable that the 
opinion m that letter should be modified Though no 
traces of a meteonte can be identified in the material 
collected It does not necessarily follow that a meteonte 
did not fall / 

Dunng a storm at Quetta on the afternoon of 
January 25 last a large ball of fire is reported to have 
fallen and struck a stack of bided bhoosa (chopp^ 
straw) m the Blihtary Grass harm Stack yard The 
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stack composed of 12 800 bales was for the most 
part consumed by fire and amongst the ashes were 
found some three tons of a hard dark stone Portions 
of this stone were forwarded to the laboratory of the 
Geological Survey and found to consist of slag parts 
of which showM a ropy structure and slightly 
scoriaceous texture As we were informed that no 
one had actually seen the fireball stnke the stack it 
was at first thought that the latter was igmted by a 
simple flash of Ughtnmg T ater information how 
ever mokes it possible that a meteonte did actually 
fall mto the bhoosa stack Not only was the ball 
of fire witnessed by several people but the men 
who were set to work on top of the stai k extinguishing 
the fire immediately after ife outbreak reported a 
hole in the stack 18 inches wide and their ob^rvation 
was confirmed by Conductor Irewhella who noticed 
that the hole led towards the centre of the stack 
The possible sequence of events may be recon 
structefi as follows The bhoosa was struck and 
Ignited either by a meteonte which burned its way to 
the base of the stack or by a simple flash of lightning 
Ihe intense heat fusel the iron bands binding the 
hales of bhoosa and this iron combined with the silica 
m the bhoosa itself or with any mud roofing which 
may have been present Mr A J Gibson of the 
Punjab Forest &rvice has reminded me tliat the 
tissues of the Grammer contiin an unusually large 
percentage of silica and 12 000 bales would probably 
supply sufficient to form most of the three tons of 
slig consistmg of silicate of iron free iron and 
impunties 

Ihe meteonte if there were one w is itself probably 
of iron and woul 1 h ive imxe 1 with and become part 
of the fused slag Unmcltcd fragments if the iron 
bands of the bhoosa bales were found in the cooler 
portions of the melt In such circumstances it is of 
course impossible to identify any remains of a 
meteonte m the slag C H Pascoe 

Gcok gical Survey of India (Director) 

Simla July 9 

Sclentiflc Names of Greek Derivation 

In Naturf for July 7 p lo Prof Cole cnticises 
Amencon authors for using the term dinosaur 
instead of clinging as be does to deinosau' In a 
previous numl^r of Naturi. Quly i 1922 p 21) the 
reviewer of an article on the l^inodontidac takes the 
authors to task for not usmg what is now con 
sidered the more correct rendenng of the Greek as 
Dmodontidx What can a poor Amcncan author 
do to be saved ? 

In fact the usual custom among Amencan and 
Canadian palaeontologists has been to follow the rules 
of tlie International Code for names of genera and 
famihes and otherwise adhere to the ongmal spellmg 
of scientific names although some of us have liau 
sufficient classical trainmg to dislike having to use 
badly composed or wrongly transhterated names 
Dmosauna was Owens spdlmg of the word and 
Deinodontid'B is formed accoidmg to the rule from 
the radical of I eidy s genus as originally proposed 
While the rules and recommendations of the Code 
are a suffiaent guide for future coming of names its 
retroactive applications are not altogether clear and 
it does not provide anv defimte guide for the spelling 
of the larger group names or other scientific twmino 
logy Is there any scientific dictionary to which 
one could refer as Intemationallv authoritative ^ 
Or could the matter be taken up by the next inter 
national congresses of zoologv and geology ? 

W D Matthew 

Amencan Museum of Natural History 
New York July 17 
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HardneM Tests 


E very one has a general idea of what is meant by 
hardness— that the diamond is harder than sleel, 
and steel harder than copper The workman judges 
of hardness as the resistance of a material to the action 
of his cutting tools or files But there is as yet no 
rational definition of hardness A property connected 
with hardness is resistance to abrasion or wear As 
&r Robert Hadfield has said rails are demanded 
which will not wear out quickly and tyres which will 
not need renewing every few months It was entirely 
for these reasons that modem quahties of steel were 
produced To some extent ha^ess is opposed to 
ductihty or toughness Very hard matenals are 
generally bnttle The engmeer requires a material m 
which tuirdness is obtamed without too great a saoifice 
of toughness 

The earliest scale of hardness is that prop(»ed by 
Moh He selected ten mmerals arranged m order such 
that each would scratch the one next helow it in order 
and be scratched by the one above it m order On 
this scale talc has a hardness i and diamond a hiurdness 
''10, iron has a hardness of 4 5 But the scale is quahta 
tive only and arbitrary Prof Turner has used a 
balanced lever tunung on a kmfe edge The free end 
carries a diamond The surface to be tert^ u 
polished The hardness is taken to be the weight m 

grams on the diamond necessary to produce a defimte 
scratch The method is useful, but there are practical 
difficulties m applying it Recently Mr Hankins, at 
the National Physical Laboratory, has modified this 
test He uses a diamond shaped so as to produce an 
indentatioa furrow rather than a scratch 
The diamond is loaded with weights and drawn over 
the surface to be tested The widths of the scratches 
with different weights is measured, and it is found that 
the square of the widths plotted against the weights 
foil on a straight line passing nearly through the 
ongm Hence Mr Hankins takes as the harness 
number the quantity 


P- 


where P is the load on the diamond, w the widdi of 
scratch, and p and q small constants not depending on 
the material tested 

Various investigators have used an mdentation 
method for determining hardness Such a test is very 
suitable for ductile metals, but how far it is apphcable 
to bnttle matenals is uncertam, though this is not of 

E cal importance The mdenting tool has been a 
edge, ball, cone, or pyrarmd 
In 1^5 and 1900 Lieutenant Colonel Martel com 
mumcat^ two very mterestmg papers to the Pam 
Congress on Testing Matenals He used dhiefly a 
falhng monkey with vanous forms of mdenting pomts 
and vanous heights of fall He concluded that (i) 
for a given material the work of mdentation is pro 
portional to the volume ■of the mdentation and m- 
dependent (withm limits) of the form of in^tmg tool , 
(3) that the pressure causing mdentation is at ea(± 
instant proportional to the area of the mdentation 
normal to the presnire If V u the volume of the 
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mdentation, P the weight of the monkey, and A the 
height of fall, then Martel s hardness number is 



m kilogram milhmetre imits 
About 1900 Bnnell mtroduced the mdentation test, 
which has been most widely used A very hard steel 
baU 10 mm in diameter mdents the material by a 
gradually applied load of 3000 kilograms, which rests 
on the ball for some seconds jip^ the indentation is 
complete Ihe radius of the nMitation u measured 
by a microscope If F is the load, a is the radius of 
the indentation, and r the radius of the ball, then 
Brmell s hardness number is 

P^ 

^”airr(r- Vr*-a*) 

The quantity in the denominator is the spherical sur^ 
face of the mdentation , and the umts are kilograms 
and miUimeties In practice it is necessary to use a 
smaller lo^ for soft matenab and sometimM to use 
a smaller ball Then the hardness number obtamed is 
not the same unless the load Pj and the ball radius fj 
satisfy the condition 



This IS Meyer s law confirmed by Mr Batson, of the 
National Physical Laboratory If the law is complied 
with the mdentotions are geometncally similar 

Prof Ludwik uses a right angled cone instead of 
a ball, so that the radius and de^ of the mdentation 
are equal and the mdentations for different loads are 
similar He also takes the hardness number to be 
the load divided by the conical area of the indenta- 
tion 

Prof Foppl placed two cylmders of the material to 
be tested at right angles and pressed them togetbn in 
a testmg machme The pressure per umt of flattened 
surface is taken as the hardness number Prof 
Henderson, of Greenwich, has mtroduced a similar test, 
the matenal being m the form of square pnsms 

For ordinary materials of construction, Bnnell s test 
has proved most useful It rather fails for very hard 
materials from the smallness of the mdentation and 
the distortion of the ball, and efforts have been made 
to find another test or to revive the scratch test for 
such cases 

A new mstrument which appears to be wn sensitive 
has been mtroduced recently by Messrs E G Herbert, 
Ltd , of Mandiester (see Natuu, April a8, p 583) 
This consists of an arched pendulum weighing s or 4 
kilograms At its centre is a ball x mm diameter of 
rubyorsteel By adjusting screws the centre of ^vity 
of the instrument can be made to comcide with the 
centre of the boll A weight over the ball can be 
adjusted to lower the centre of mviW of the mstrument 
to o I mm below the centre of the ball when the tune 
of swing on a very hard surface u 10 sec A 
level tube over the ball is mtduated from sere at one 
end to 100 at the other IVo scales of hardnem an 
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ptoposed (i) Inchned to ten and left, the reading of 
the level bubble at the end of the lint swing is taken as 
the ba rdneiM number The softer the material, when 
the indentation due to the weight of the instrument is 
deep, the shorter is the swing (a) The time penod of 
an oscillation is another measure of hardness The 
♦itinw m makmg ten swings is taken as the hardness 
number Thus the time of ten swings on glass is 
100 sec, on hardened steel 50 to 85 sec, on soft 
steel 30 to 40 sec , on lead 3 sec The pendulum 


IS set m oscillation through a small arc by the touch 
of a feather The sensitiveness of the instrument is 
very great, and it gives defimte indications with the 
hardest materials 

Dr Stanton has designed an ingemous instrument 
m which the deformation of a very hard ball used m 
the mdentabon test is substituted for the deformation of 
the material This gives a much opener scale for hard 
materials But the instrument is one for laboratory 
rat^r than workshop use W C U 


Structural Colours m Feathers.^ 


By Prof WiLDiR D Bancroft 


I N pigment colour we have absorption of light due 
to the molecular structure of the substance under 
observation We speak of structural colours when 
the observed colour is due to, or is modified strongly 
by, the physical structure T^ical cases of structural 
colour are observed with pnsms, diBraction gratings, 
thin films and turbid me^ In the case of feathers 
we find that the blacks, reds, oranges yellows and 
browns are pigment colours, but that tJie ordinary 
blues and greens are not blue and green by trans 
mitted hght, and that the so called metallic or indes 
cent colours, such as those of the peacock, are structural 
colours 

Biologists have often talked of prismatic or difirac 
tion colours apparently because those were the only 
structural colours that they knew about, but they 
have never tried to show that any arrangement of 
prisms or j^tings would give the actu^ colours 
observed Since pnsms and gratings give no colour 
in a umform difiu^ light, it is only necessary to look 
at a feather on the nor^ side of a house, prefer 
ably on a my day, and all pnsmatic or grating 
colours will disappear Nothmg of the sort happens I 
except to an almost negligible extent, with some 
moths 

If we have a turbid medium with fine particles the 
scattered hght is predominantly blue— Tyndall blue — 
and the transmitted light is reddish hamiliai 
examples of this are skimmed milk and cigarette 
smoke The blue of the sky is also a Tyndall blue, 
the scattering being due m huge part, however, to 
the molecules of mtrogen and oxyg^, as was shown 
by the late Lord Rayleigh In feathm of the non 
indescent type, Haeclm showed that we have myriads 
of tmy bubblM m the horn which scatter the hght, 
and a black backing which cuts off all transmitted 
hght On filling the bubbles with a hquid having 
approximately the same mdex of refraction as the horn, 
the scattering ceases and the blue colour with it 
On putting m carbon bisulphide, which has a much 
higher mdex of refraction than the horn, the blue 
reappears because we again have a turbid medium 
The blue of the feathen can be reproduced wonder 
fully by heatmg a hard glass tube until it begins to 
devitnfy The myriads of small crystals which are 
formed scatter the hght, and a beautiful blue is obtained 
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if the mside of the tube is coated with a black vanush 
to diminate transmitted light 

In idmost all cases of non indescent green feathers, 
there is no green pigment and the effect is due to the 
superposing of a yellow pigment on a structural blue 
This can be shown m a number of ways If we take 
a green feather and boil it long enough m alcohol, 
the yellow pigment dissolves and the feather turns 
blue If we expose the ^n feather tong enough 
to an mtense light, the y^ow pigment bleaches and 
the feather becomes blue If wc scrape the surface 
of the feather with a shaip knife, we can peel off 
a layer of yellow horn and the feather igam turns 
blue 

The metallic or indescent colours, such os those of 
the peacock, were considered by Rayleigh to be the 
interference colours of thin films like those observed 
witii oil films on the streets, while Michelson beheved 
that they were so called surf ice colours from solid 
pigments Fuchsine gives a yellow green surface 
colour quite different from the magenU colour by 
transmitti^ light Our experiments have satisfied 
us that Rayleigh was nght and Michelson wrong 
There are no bnght coloured pigments in peacocks’ 
feathers or m any feathers of that type In the case 
of the peacocks there are tnple films, but this is not 
so in the neck feathers of the pigeon 

Nobody has ever extracted any bnght coloured 
pigment from any indescent feather, a-d we have 
this using a large number of organic solvents 
The change of colour with the angle of incidence is 
what It shouW be for thin films, while magenta shows 
practically no change of colour with eluding angle 
of incidence if one does not use polansed light If 
one swells the feather by exposing it to phenol vapour, 
the chiuige of colour is what one would predict from a 
thickcnmg of the film If one destroys the dark 
pigment, the colour disappears almost completely, 
though it can still be seen at certam angles It can 
be brought hack by staining the feather with a dark 
pigment In the white pigeon, the iridescence of the 
nei^ feathers u very diflicult to see, but it can be 
brought out vividly by stauung the feather Unfor^ 
tunately the physical structure of the tail feathers of 
the white peacock is quite diffeiiJit from that of the 
oi^nary peacock, and ccmsequently stammg does noit 
develop bnUiut colours 

The average thickness of the films m the indescent 
feathen is about o 5 or 1/50,000 mch. 
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Obit 

Prof C Niven, F R S 

P ROF CHARLES NIVEN was bom m September 
1845 and was one ol four brothers who achieved 
the distinction of being wranglers He entered the 
University of Aberdeen as a student in 1859, gradu- 
ated there with first class honours m mathematics and 
natural philosophy In 1863 he proceeded to Tnnity 
College, Cambridge, and in 1867 was senior wrangler In 
the same year he was elected a fellow of Tnnity College 
and was appointed professor of mathematics at Cork 
It was during the tenure of the professorship at Cork 
that the greater part of Prof Niven s contnbutions 
to mathematical and physical srieme was published 
Between 1868 and 1880 he produced thirteen papers on 
vanous subjects His first paper, on the application 
of Lagrange s equations to the solution of questions of 
impact, was published in the Messenger of Maike 
mattes in 1868, and, although the method is implicitly 
involved in Lagninge s gcnenl dynamical scheme, its 
effectiveness m dealing with problems of impulsive 
motions had previously not been adequately apprcci 
ated This paper was followed by three papers on 
the wave surface a paper on rotatory polarisation in 
isotropic media published m the Quarterly Journal of 
MaAemaites, pajiers on the mathematic d theory of 
elasticity in the Iransactions of the Royal Society 
of Edinburgh, the Quarterly Journal of Mathe 
mattes and the Pktlosopktcal Magaztne and a 
paper on a method of finding the parallax of double 
stars, and on the displuement of the lines in the 
spectrum of a planet, published in the Monthly Notices 
of the Ro>al Astronomical Society In 1879 he com 
municatcd \ paper on the conduction of heat m elhps 
Olds of revolution to the Royal boeiet), and in 1880 
a pajier on the induction of electric currents m infinite 
plates and spherical shells , both papers were pub 
lished in the Philosopbtal Transactions These two 
papers are the most outstanding of Prof Niven’s 
writings , the analytical skill exhibited in them is very 
great, and the results obtained are of importance 
In 1880 Prof Niven was appomted to the chair of 
natural philosophy in the University of Aberdeen 
The demands made on his time by the duties of his 
professorship and the development of the department 
appear to have prevented him from pursuing his 
researches farther In 1917, however, he sent to the 
Admiralty a paper on the theory of the location of 
sound in water, which was of service in connexion with 
the campaign against submarines, but the paper was 
never published His tenure of the chair at Aberdeen 
extended from 1880 to 1933, and during that time the 
department of natural plulosophy increased greatly, 
in 1880 It was housed at Kings College with very 
inadequate laboratory accommo^tion, hut later it was 
removed to Manschal f ollege, where new and extended 
accommodation was provided The provision of the 
new laboratones and other rooms for the natural 
phdosophy department at Manschal College was very 
largely due to Prof Niven's imtiative and energy, and 
their successful completion added greatly to the effici- 
ency of the department When natural philosophy 
was taught at ling’s College, only a small number of 
the students obtamed any training in experimental 
work , With the extended accomm^ation it became 
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possible to give experimental traming to a larger 
number of students and to a greater extent Addi- 
tional lecture courses for students proceeding to an 
honours degree were also mstituted 
In March 1933, Prof Niven developied a serious 
illness from wluch he never fully rccover«l He retired 
from the professorship at the end of September 1933, 
and his many friends hoped that he might enjoy a 
penod of well earned leisure, but after a few months 
free from work he died on May 11 


Mr E J Banfiel^^ 

The Melbourne Argus announces the death, in May 
or June last, of Mr E J Banfield, at the age of 
seventy one Mr Banfield was bom in Liverpool on 
September 4, 1853, and was the son of Mr J W Ban- 
field, of Ararat, Victoria After havmg bera occupied 
for some years as a journalist, he retired in 1897, with 
his Wife, to Dunk Island, in lat 17° 55' S , between the 
Great Barrier Reef and the QueenslMd roast Here 
he lived the hfc of a recluse, occupied in cultivatmg 
tropical produce, and in observing Nature, but he found 
time to describe his experiences in three books, ‘ Con 
fcssions of a Beachcomber (1908), My Trope 
Isle ’ (1911), and Tropic Days ’ (1918) 

The Confessions of a Beachcomlier gives an 
attractive picture of Mr Banfield s life on Dunk 
Island It describes something of his success in adapt 
ing himself to his novel surroundings, alone with his 
wife except for a few natives, and it reveals him as a 
man of lovable nature, with a pleasant sense of humour, 
and as an acute observer of Nature The book is full 
of the sunshine and luxuriance of the tropics In 
vivid word pictures it desenbes the birds which visit 
some gorgeous tree to feed on its honey or its fruit, 
the p^uctiveness of the banana or the papaw, the 
habits of stick insects or leaf rolling ants, of dugongs, 
turtles, and sucking fish, and many more of the charms 
of the tropics Wherever Mr Banfield records his 
observations he has something instruc tiv e to say , and 
in many cases his narrative is as entertaining as truthful 
He tells us that his retirement was prompted by his 
wish to put into practical operation his regard for the 
welfare of bird and plant life “ Man destroys birds 
for sport, or m mere wantonness, and the increasing 
mynads of insect hosts lay such toll upon his crops ana 
the fruit of the earth which by the exercise of high 
mtelligence and noble perseverance he has improved 
and i^e plentiful, that the national loss is to be 
counted by hundreds of thousands ” 

Under Mr Banfield’s rule Dunk Island became a 
sanctuary for birds, many of which became bold and 
famihar He did not hesitate to incur financial losses 
m order to remain true to his pnnciples A pfomising 
attempt at bee keeping was rehnquished becaust of 
the depredations of two species of bee eating buds, 
which be would not mterfere with m order to save his 
bees His death, which took place on the island, was 
reported by a passing steamer, to which his wife had 
signalled for assistance His writings ore well worth 
the attention of zoologists, botamsts, and ethologists, 
who will find them to contain much that is lUummatuig 
and mteresting S F H 
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Current Topics and Events. 


Tht text of the twelfth Huxley Memorial I ecture 
delivered recently by Sir Arthur Keith is published 
supplementanly to this issue Its title The 
Adaptation'll Machinery concerned in the Tvolution 
of Mae s Body admirably defines the greatest of 
present biological problems infinite in extent and 
complexity and still affording scope for many 
centunes of labour Such phrases measure the 
magmtude of Darwin s influence exerted steadily for 
over sixty years The Huxley lecturer spe iking 
from a vast knowledge of evolutionary biology says 
that we know of no means by which the maclimery 
of mechamcal adaptation can be altered from without 
With Huxley he believes that the government which 
rules withm the botly of the embryo proceeds along 
its way altogether uninfluenced by occurrences or 
experiences which affect the body or brain of the 
parent Iho machinery of dulaptation has its pre 
determined Ime of action Wo may carp at the 
word but Huxley s meaning seems clear enough 
he described a se<iucncc m a natural order not a 
consequence of a supernatural order How far we 
have advanced along the thorny path which the great 
Darwinians mapped out for us may be judged fairly 
from the address itself JThe question of use inhent 
ance IS crucial and while every failure to demon 
strate its oeeurrenet "erves only to establish the 
Darwinian theory more firmly there an those who 
still hope to find in the intncveies of the problem a 
door of escape from the position assumed by Darwin 
and Huxley and wc believe the best and most 
philosophical workers in bioligy to diy Man even 
scientific man does not seem alto|,ether willing to 
assume his rightful place in the L nivcrac albeit the 
jilace which Darwinism assigns to him is funda 
mentally securer and philosophically grander than 
any other which individuil or collective wit has 
designed We are still far from plumbing the depth 
of wonder of the Lniverse of which wc ire i part 
in which wc hve move and have our being and 
the many centunes of Sir Arthur Keith that 
separate us from that aim is a phrase that is good 
only because it does not bnng imagination to a halt 
1 his aspect of the Darwmian theory is still not widely 
ipprehcnded none of the natural sciences comes so 
near to mtnguing the personal prejuchces of its 
votaries as biology but as potent to confuse present 
work and thought is that sterilising mflucncc of great 
ideas which while they hberalise for a lime do so 
spasmodically Many workers all unconsciously 
turn from Darwinism because it does for them not 
too little but too much lorty thirty and even 
twenty years ago comparative anatomy and embry 
ology pressed forward irresistibly with Darwmian 
enthusiasm Dunng the many centunes ahead 
the present reaction will probably have less signifi 
cance than appears now but for the clarification of 
present work Sir Arthur Keith s advocacy is timely 

In a lecture entitled Charles Darwm 1809 1883 
dehvered to the teachers of the London County 
Council on March 3i and now published (London 
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I Cambridge University Press 2S 6 d net) Prof Karl 
Pearson has brought out with great clearness the 
I importance of the successive revoluticns in thought 
caused by modem discoveries m astronomy geology, 

I and anthropology unified as the two latter are by the 
crowmng achievement of Darwin Prof Pearson is 
I no doubt justified m attnbutmg the comparatively 
slow progress of scientific investigation before Darwin 
I to the fact that even among scientific men the date 
of 4004 B c was commonly accepted for the creation 
of the umverse Many excuses may be offered for 
this obsession but it is fair to remember that the date 
represents only the computation by an Insh Arch 
bishop of the figures given in the existing text of 
( enesis and can scarcely be spoken of as having 
been fixed by the Church Perhaps Prof Pearson 
is a little too much apt to revive the memory of old 
forgotten far off things and battles long ago How 
ever there can be no doubt of the magnitude of the 
I revolution effected by Darwin a revolution which 
bis made itself felt m every dcpirtment of human 
thought In view of recent occuircnccs in America 
It eon scarcely be considered unnecessary to insist 
1 once more on the indisputable fact th it the doctrme 
I of evolution thanks to Darwin is now as thoroughly 
established as any of tin gicat gc lu r ilis itions of 
science Prof Pearson does well also to emphasise 
the admirable personal qualities c f Darwin 
I Anour twenty years ago (sec Naiurl October ao 
1004 p 002 and Deccmbci 15 ijoq p T5O) tie 
performances in I’crliii if in inttlh(,ent horse — 
Clever Hans were tistcl bv a committee of 
psychol >gical experts 1 he conclusion an ivcd at w as 
I that the performances of the animal like th se of 
the horse Mahomet cxhibite I n 1 1 ndon several 
I ye ire previously and of performing atumils genet ally 
1 pended chicfli upon obscrvatiens if inivemcnts 
f the trainer An cxjjcnmtnt earned out bv the 
I Marconi Company m connexion with the Zoological 
Socaety at Regent s Park on August 0 supp irts this 
conclusion as to the pcrcipluil chiriittr of animal 
thought The trainer of in Indian elephant at the 
SeKiety 8 Gardens sjxike to the inimil fiom the 
Hntisb Broadc istmg Companv s studio ind his voice 
was distmctly heart m a Irud speaker airanced 
against the elephant house 1 our erders were given 
I y the tramer and though they are always obeyed 
immediately when he is near the elephant took no 
notice of them cleatly uttered by the tiumpct attached 
to the wireless receiver It is possible c f course lliat 
though the words could bo heard i isily by the people 
present at the experiment and bstcmng for them the 
ibsence of the trainer deprived the eleplnnt of the 
I issociative relation between sound in 1 ichon This 
I might be tested by connecting an electrophone with 
i gramophone record of tht tramer s orders the 
Iruner himself bemg present but not actually speak 
ing We should then learn whether an elephant can 
recognise His Masters Voice like the Scotch 
I terrier of the well known advertisement of gramo 
I phones 
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For the protection of iiivention<t justification of 
the patent system is based upon the demands of 
natural justice and upon economic grounds of pure 
expedicncv a justific ition which has been recognised 
in ill countries Similarly for the protection of 
scientific ideas which are not inventions justice 
dcmantls a measure of protection even if exjiedicncy 
speaks with a voice less certam hrom tune to time 
therefore the cry is raised for protection to be 
accorded to such important discoveries as do not 
come within the category of mventions for which 
patents art obtainable and now the matter is raised 
again this time by the league of Nations Thus 
the Ixnu for July 30 informs us that the Intellectual 
Co oper ition Commission of the I cague has decided 
to submit to the Council and to the Assembly a dr ift 
convention for the protecti m of scientific discovcnes 
In submitting tht draft the Commission is asking 
the Governments to establish fc r scientific discoveries 
a copyngl t aimil ir to that granted for liter iry and 
artistic work Wh it exactly is contemplatiid by 
the proposal is Hi from clear neither the general 
idea n ii the details h wing come to hand If how 
ever the pioposil deals only with the literary expres 
Sion of a discovery as might be mferrei from the 
Press notice it is difficult to sec in what way the 
auth r of the scientific discovery would in any 
manner receive benefit A discovery once published 
may be expressed m many different ways such that 
no one of them need infrmge copyright in the others 
If the proposal is nothing more the addition then to 
the legal systems of n itioiis that it will make will be 
virtu illy ml If however it submits i scheme 
whereby the hs ovcicr of i naturil prinaple or law 
of w irld wide utility may receive i nward common 
suiatc Mth the imjxrtance of the discovery it is to 
bo wclc nu 1 cn 11 hands E\cn if the proposal 
shell I be f ml ti luoin its If only with the 
liter ry cvprtssi 11 of i liscoicn it may \et serve 
a us ful purpisc since it may nsult in directing 
Dublic attention once ag iin to the c illous neglect of 
the interests of thiso to whom the worl 1 in the past 
has been so vastly mdebted 

A WLLI of great interest has just ended at Oxf ird — 
one of real importance ind significance Ihc seventh 
International Congress of Psychology has just con 
eluded its meeting there the last one having been 
held in Geneva in i J09 I or the first time since the 
War psychol gists from all parts cf the wortd 
assemble 1 to discuss cuircnt problems of psychology 
It IS mainly due to its president Dr C S Myers 
director of the National Institute of Industrial 
Isychology that this result was achieved and that 
the entire week passed off so amicably and mstruc 
tively The congress was limited to ibout two 
-^undrecl members and included rcpicseut itives from 
Qie^Untain and Ireland America Austria Belgium 
Crecl^hivakia France Germany Holland Hungary 
Japan\ Norway Poland Roumama Spun Sweden 
and bw»2criand They were housed m New College 
and m :wlhol and Manchester Colleges There were 
numerous papers and discussions upon scientific and 
practical asjf^ts of psychology but no useful purpose 
SO ^7 VOL 112] 


would be served merely by recounting their titles 
The proceedings opened on Thursday July 26 with 
a meeting at which the president made a happy 
inaugural speech and a letter was read from Lord 
Curzon Chancellor of the University welcoming the 
congress to Oxford A reception was held the same 
cvemng in the gardens of New College On the 
following afternoon Dr and Mrs William Browm 
entert lined the members of the congress at a garden 
party m the gardens of Worcester College On 
Sunday July 29 the congress listened to a sermon 
given by Kev Canon Bimcs in the Cathedral m 
which he alluded to the w ly m jvhich science and 
religion could aid laili other afternoon a 

dehghtful excursion was made by river to Nuneham 
where thanks to the kmdness of Lady Harcourt 
the members of the congress were conducted by her 
and her daughters over the house and grounds The 
congress ended in the evening of August 2 with a 
dinner at Chnst Church Psychologists miy feel 
justly proud at having achieved so much not only 
in idvancmg their own science but ilso in promoting 
peace and goodwill amongst nitiins gcncrilly 
About seventy members of the congress pula visit 
t > Cambndgo on Thursday visiting the Colleges and 
the Psychological Tabor itrry which owes its exist 
ence to Dr C S Myers Ihrisidcnt of the Congress 

Mr H SPFNcrR Jonis Chief Assist int it the 
Royal Observatory Greenwich has been appomted 
His Majesty s Astronomer at the Cape in succession 
to the late Mr b S Hough 

Aiiucations arc mvitel from persons possessmg 
an honours degree in electrical engineering or physics 
and having experience of electric il rcseirch prefer 
ably m the techmque of altematmg current measure 
ments at high frequeni les for the post of a technn. il 
issistant at the Royal Airtraft Establishment 
Farnborough Jht appbiitions should Ik addressed 
to the bupenntcndenl 

Tmj following iwaids fir the year 1923 24 have 
been made by the Saltcis Institute of Industrial 
Chemistry and approved by the Court of the Com 
piny Fellowships ire aw irdcd to Mr T H Philip 
Impend College of biiencc and fechnologv Mr 
M G Scdgwiik Armstrong College Newcastle on 
Tyne ind Mr D T \ lowncnd Impenal College 
of Science in 1 Technology 1 cllowships arc renewed 
to Mr C G Harris Jisus College Oxford and to 
Mr J H Ohver Impend College of bciefice and 
lechnology Mr W Randerson a fellow for 1922 
1923 having been elected to an Albert K ihn travelling 
fellowship for the year 1923 24 is made an honorary 
fellow for the year 

Thl Civil bervice ( ommissioncrs announce that an 
open competitive examination for not fewer than 
12 situilions as probation iry assistant engineer m 
the Engineer in Chief s Department of the General 
Post Office vnll be held in I ondon commcncirg on 
November 6 next Limits of age 20 and 25 with 
certain extensions Regulations and form of apphea 
tion will be sent m response to requests by letter 
addressed to the becretary Civil bervice Commission, 
Burlington Gardens London W i 
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Thi. Bntuh Photographic Research Association 
which was the first Research Association to be formed 
under the Department of Scientific and Industrial 
Research completed its term of hvo years in May 
last A thorough and searching mvestigitiun of the 
work accomplished has been made by the Depart 
ment which his also taken mto considerati >n the 
researches which are cither m progress or are con 
templated with the result that a further grant in 
aid for a penod of years has been promised Althougl 
the fininciol position of the photographic industry 
which is compar itively a small one is at present at 
a very low ebb it is very satisfactory to note that 
the leaders of the industry ire so convinct 1 of the 
valuable work done by the Research Association 
and of the good results which are likely to accrue 
that it has been decided to carry on its operitions 


The Association has had to contend with considerable 
difficulties during its first five yeirs but under the 
dircctoiship of Dr Slater Price it has now a well 
established reputation not only m this country but 
also in r uropc and Amenca V number of papwrs 
dcahng with fundamental principles has e been 
authorised for publication m the vanous scientific 
journals 

Thi M iidstone Museum h is st t a good example to 
other provincial institutions of this class by issuing 
a set of post cards published at 1 i ach illustratmg 
its prehistonc collections These inclu ie a cl ly bowl 
attributed to the Bronze Age pale liths of the 
Chtllean penod a group of u Uths sonu neolithic 
flint implements — all found m the vicimtv Ihe 
senes al» includes a set of good examples of Roman 
glass 


Our Astronomical Column. 


D ARKE.S1 s COMEI — MM Dubiago and I exin con 
tinue the search ephemens of this comet (for Green 
wich Noon) they use practicalh the same elements 
as those deduced by Mr h R Cnpps There is still 
a prospect of finding the comet as the greatest surf ice 
bnghtness is not attained until beptember xr but 
the object is in considerable south declination in 
September and Octobir 

RA SD«a K\ SDcl 
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ThS ShOWI R Ot VUGUST Metlqrs — ^Ml ^ 1 

Denning w ntes — 1 he fine w irm weather and 
absent i of strong moonlight enable 1 these mett rs t > 
bo well observed during the pcrio 1 from August 3 1 1 

Ihe display however up t > the turn < f writing 
(August 12) has not boon an abun lant one the ugh a 
fair number of 1 erseids appeared each night and the 
radiint showed its usuil displatement to the cist 
north east 

Mr J P M Prentice at Stowmarket recorded 
the flights of 250 meteors up to August 9 ami hal 
recognised a number of the usual minor sbowets 
mcludmg a ( apncomids S and y Aquands * Cassi 
pcids y and 0 Cygnids Sagittids t Piumls o fl 
Perscids p Piscids and T^certids Mr Prentice siw 
i spkndid Perscid fireball on August ) i2h 32ni 
G M r with in estimated magnitude greater th ii 
that of the full moon The streak lasted 2 3 sece nds 
and iis colour was bnght blue surrounded b\ bright 
red 

Mr A King watched the shower from I incoln 
^ire on and after August 3 and saw a f iir number c f 
Perseids At Bristol some observations were made 
on August 4 II during which period the Perseids 
were only moderately active Tnt bnghtest meteir 
seen at Bristol was a Cygnid on August ii 940 
GMT It was brighter than Jupiter and traversed 
a short path from 289° +06° to 289° +72 it left i 
white streak for a second across J Draionis 
Prof R Schorr s EiGFNBEwrauNcs Lexicon 
—P rof Schorr director of Bergedorf Observatory 
llamburg has just brought out a very useful work 
of reference in the form of a comprehensive catalogue 
of practically all the known proper motions of stars 
It IS arranged in zones of declination 1° wide the 
designation of the stars being taken from the Durch 
mustangs of Bonn Cordoba and the Cape It is 
numbered by columns (two to a page) and there 
are 400 columns each contammg sobie fifty stars 
No 2807 VOL I12J 


Only one determination is given of eich motion 
presum ibly the best ivailiblo the luthontics are 
given m each case The centenni il motion is given 
to two decimals of a second of tunc in light iscension 
and one decimal of a second of arc in declination 
a few stars are given to one figure less than this 

To dimmish cost the work was typewntten and 
then multiphed bv a mechameal process the result 
bemg perfectly clear and legible The price is fixed 
at thirty Swiss francs 

Already a first supplement his appeared con 
taming 1739 stars some of these marked ' are 
improveil v dues for stars dready in the I exicon 
but the majority are additional stars 

This IS the second very useful work that Prof 
Schorr has issued m a few mr nths his new rc luction 
of Rumker s H imhiirg CaUdogue hav ing 1 itcly 
ippt ircl (Naiurl April .8 p 364) 

The Irel Pendiiim — Mr 1 Hope Jones de 
livered a lecture on this subject to the Bntish 
Hotological Institute on Apnl 19 and it has lately 
been issue 1 as a pamphlet lie lavs stress on giving 
the pendulum that we rely on os primary time keeper 
as httle work to do as possible his threi desiderata 
are (i) the maint lining impulse must be givui at 
the zero (lowest) position (z) it must only be given 
occasionally and (3) there must be no other inter 
ference with the pendulum 

Mr Hope Jones stites tliat this problem has been 
solved quite mdepcndentlv by live men in the last 
twenty five years Mr Rudl in 189S bir David 
Gill m 1904 Mr Birtrum in i jiy Fither O 1 eary 
bj during the Mar and Mr W H Shortt who 
has been at work smcc 1911 on the matter his clock 
being installed at fidmburgh Observatory early in 
1922 The details of eieh of the five methods are 
briefly given but the last is considered much the 
best The fundamental pendulum constructed of 
invar is m an air tight case pressure 3 S cm kept 
at constant temperature It receives its impulse 
every halt minute at the lowest position the 
reinontoirc is worked by the si i\ c clock w hich is 
synchronised by a hit or miss action to within 
o 01 second Two diagrams of the ch inges of weekly 
rate m periods of tlirec months are given the range 
of weekly rate is o 02 secoi d per week Prof 
Sampson notes that the clock is supenor to the Riefier 
instrument though th it is a very hne clock 

A clock with uniform rate is of great importance 
in fundamental astronomy for the removal of the small 
systematic errors in right ascension they have 
been greatly reduced but not wholly removed 
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Research Items. 


Thl Swiss National Park and its Mollusca — 
First mooted in 1906 a National Park for Switzerland 
WTs finally (stahlished m January 1919 It is situate 
in the Lower Enii^adinc almost on the extreme 
eastern border of Switzerland and abutting on the 
Italian fiontier It comprises an irta of about 
151 •) s<i km and has been put m the charge of i 
Commission which has wisely decided on a complete 
investigation of its fauna flora etc a task which 
the Schw eizt nsehe N iturft rschende Cicsellsehaft has 
undertaken to carry out hor the purjijsts of this 
sur\e> however it has been resolved to mclude the 
teiiitory to tlie north of the Park down to the banka 
of the Inn as w ell as some to the east so as to furmsh 
a more sitisfaetory physical area to deal with as a 
whole The first portion of this undertaking the 

Molluscan I auna by Fmst TlUtikofer has just 
been published by the Sehwei/erischc Naturforsihende 
CTesclIschaft m Bd Iv of their Denkschnften If 
this be a fair sample the eomiilete work will be well 
w rthy of its luthors 1 ollowing a general account 
of the ihiricters f the eleven districts int> which 
f r purposes of descriptii n the district has been 
divided c me the molluscan fauna of euh 1 sjste 
m itic lescnption of the v inous species and vanctics 
with tibles of their hrnzontal an I \ titled distnbu 
tion an 1 an ixccllent bibliogiaphj Clcsc on eighty 
f jnns if we include those in the appendix aic dealt 
with in 1 the photographs f shells are mostly parti 
cularlj g cd 

1 ROio/o\ ANU loTATo MosAic — As recently 
reperbd in Naturt (Jul) 21 p 111) Ua> Nelson has 
rcportel in \mcrica that i proto/ il organism is 
issociited with the phloem of potito plants aftected 
bv tht lisctst InoMi as mosaic which is usudly 
groupcl iniong the virus diseises in which the 
c Ills il rg inism is issum d 1 1 be ultia nucroscopic 
The J il issue of J h\t pithol the j umd issued 
bv the \inentan 1 hytopitlnligiial Sotictv contains 
no less tl in f ur liriif papers with which the names 
of sev n nvestigatois arc associated all p inting out 
that the stnietures dts rilnd by Nelson arc also 
present m the phlccm <f Solanacoous plants which 
are not affectc 1 bv mos lie but so f ir is an be 
detemimed vre perfiitlv healthy Ihcic seems to 
bo little I ubt that Nelson has rexlcscribcd ind 
photogriphcd peculiar protoplismie iiiclusi ms pre 
se nt in the phlexmi of some Angiospcrms but not in 
all anlwlieh as Irving \N Bailey and other wntera 
pomt out in ] h\t path I g^ ire probably identi al 
with the slime bodus describwl by btrasbuiger 
(in 18 )i) in the phlccm of Kobinxa T xeudacacia 
ihese shine bodies do not seem to be identic d 
with nuelti though they often arc seen m contact 
with them Lrnst \V Schmidt m his recent mono 
graph upon the Angiosperm sieve tubes (Jem i JI7) 
conelu le 1 that the nui leus was typically present in 
the \ngiosperm sieve tube Possibly this recent 
American rediscovery of thise other cytoplasmic 
inclusions w ill lead to a re exploration of the cytology 
of the sieve tube a subject which would seem to be 
by ni means exh lusted 

Poi I vRs — I orestry Commission Bulletin No 3 
just issued by H M Stationery Olhee price is 6d is 
a remarkably full acccSint of the difiercnt poplars 
which are suitable for the production of timbn- on a 
commercial scale m Great Bntain Tlie first chapto- 
due to Prof A Henry is concerned with their 
botanical description and is illustrated with two 
plates showing clearly the distinctive characters of 
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the twigs and leaves of the twelve important species 
and hyonds The second chapter by Mr W H 
OuiUebaud who spcciallv investigated the j^wth of 
poplars m the north of France is devoted to silvi 
ciiUure and discusses fully propagation plantmg 
thmmng pruning rate of growth and yield In the 
third chapter Dr T W Munro deals with injunous 
insects and Mr W E Hiley with fungi and bacterial 
diseases The last chapter by Mr W H Dallimore 
of Kew is an admirable account of the character and 
uses of pop! ir wood and should prove of great 
interest to teth 1 indowners and i ganuf acturers as 
the use of home grown poplar tiinWI^ capable of 
great extension hor example the wooil of aspen is 
indispensable for the match industry and has 
hitherto been mainly importeil from Northern Russia 
The recent plantation on a large scale of this tree m 
Argyllshire by Messrs Bryant and May indicates 
that supplus of aspen timber from ibroad at a 
reasonable price cannot in the future be depended 
upon 

UhirAir OnsiRVviioNs in Noriii Russia — A 
Professional Note vol 3 No 32 carried out by 
Mr W H Piik lias been published on the ibove by 
the Meteoiological Oftiee Xu Ministry The observa 
tions arc based upon pilot billixm ascents between 
February 25 and September 13 1919 at three stations 
in north west Russia llie stations are Murmansk 
al the head of the Kola ( reek in latitude ibout 09 N 
Al change I m the southwestern coast of the White 
Sei in latitude 64 33 N and 1 umbuslii on the 
Miirman R ulway m latitude about 68 N The 
ascents wete all earned out with one theodolite only 
the balloon bimg given a vertical lift of thcoritically 
500 ft per minute Jhc high lititude in whieh the 
olservatiins were obtimi 1 nnders them ef value 
Ihcrc wen at Munnansk 37 Decisions on which the 
surface win 1 was m the north e ist quadrant and on 10 
of these— that IS I7 5i>ercent of the tot il — the wind 
backed continuously up to 2000 feet On the other 
hand there were 164 occasions on which the surface 
winl was not m the north east quadrant and in only 
5 of these — tint is 3 o per cent of the whole— did 
the wind back continuously upward At Murmansk 
three ascents real hed to a height of 40 000 feet where 
two of the winds were NW ind one SW Two 
ascents reached to 60 000 ft where both wmds were 
S W Seven ascents reached 20 000 ft at that 
height four of the winds w ere S W and two N W 
Of the ascents earned out it Archangel only one 
reached 20000 ft where the wind was southerly 
Of the ascents at Lumbushi six att lined a height of 
20000 ft giving two northwesterly winds three 
north easterlj and one soutlierlj 

I HE CiiMATr o» Khartoum —Physical Depart 
ment paper No 9 prepared by Mr L J button has 
recently Wen issued by the Ministry of Public Works 
Egypt The discussion deals witli the meteorology 
of Khartoum which place was installed as a second 
order station in 1900 and is approximately 390 metres 
above sea level Maps of isoWrs are given for the 
several months which show the normal distribution 
of pressure over tlie surrounding region which is of 
great help m foUowmg the changes of weather con 
ditions which occur at Khartoum in the different 
seasons It is during the period from the middle of 
June to September that tW weather conditions are 
most disturbed Thunder storms and hobnobs or 
storms of wind are frequent and the short ramy 
season is experienced In October to May there is 
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an entire absence of ram The observations an 
discussed for the penod of twenty two years from 
1900 to 1921 Atmospheric pressure vines very 
regularly throughout the vear a minimum is re-iched 
about the beginning of May and a second minimum 
occurs about the beginmng of October 1 he diurnal 
range of the buometer is very regular and does not 
vary much in the course of the year I he coldest 
month IS January with a mean temper iture if 
22" 5 C the warmest month is June with 1 mem 
temperature of 34° i C 1 he short rainy scasot 
causes a second minimum 31° 2 C m August The 
second maximum temperature occurs ibout the en 1 
of September approximately the same time as thi 
second mimmum of pressure Diurnal range of 
temperature is greatest 14“ 5 C m Apnl and least 
10® I C in September Stitistical values arc also 
given of humidity vapour pressure cloud sunshine 
wind and the upper winds The amount of lamfall 
IS small averagmg only 148 mm or rather less than 
6 m for the year nearly 90 per cent of this f ills 
m July August and September The discussion 
will serve as a speamen for other stations 

Goidfiflds of Western Austbaiia — Ihe 
Department of Mines of Western Austrilia has 
issued an important descnption of the gold deposits 
of Western Auslraha written by Mr A Gibb Mail 
land Ihe author classifies the gold bcaiing dcjxisits 
under the following five heads i Simple or fissure 
vems carrying aunferous quartz with or without 
accessory minerals ^ Composite veins or lodes 
which are made up of a numlier of more or less 
parallel lenticular veins 3 Sheeted zones consist 
mg of a senes of closely spued and parallel veins 
gem rally of small dimensions 4 Stockworks which 
are irregular networks of small aunferous quartz 
veins 5 Shear zones or bands of schistose rocks 
irapregnitid with vanous sulphules iron pyrites 
often prcdommating and containing little 01 no 
quartz In addition to the ilxjvc ilassificati n fl i 
author when discussing the indivi lull goldfields also 
mentions the so called lode formations which he 
defines as impregnations of zones of previously 
existing rocks and confined largely to shear zones 
characterised by much crushing and fracturmg as 
well as the deposition of quartz along such 
fractures It would appear that such lode fuima 
tions are especially important in the Boulder and 
Kalgoorlie districts of the I ast Coolgardie gold field 
which IS Itself by far the most important of the 
Western Australian gold fields having produced over 
17 million ounces of gold out of a total of 31 milhon 
ounces produced by Western Australia whilst ni 
other individual goldfield has produced above 3 
imllion ounces The gold production of Western 
Australia reached a maximum in the year 1903 
when the output was just above 2 million ounces 
since that tunc it has been gradually declining until 
m 1918 it was only 876 31 1 ounces but the account 
here published shows that there is good reason to 
hope that the present output may be reasonably 
expected to be mamtained for a considerable time 
to come 

The Earths Magnetic Firco — In the issue of 
r errestrtal Magnetism and Atmospheric hltctricity for 
March June Dr I A Bauer gives the chief results of 
a preliminary analysis of the earth s magnetic fiel 1 
for 1922 based on the Bntish Admiralty magnetic 
charts for 1922 and those of the United States 
Hydrographic Office for 1920 corrected to 1922 H 
finds that the field at any instant is compounded of 
an internal field hsvmg a potential and representmj, 
about 94 per cent of ibt total an external field als > 
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havmg a potential and a non potential field of about 
equal strengths The time change of the field is 
equally complex On the whole during the past 
80 ye its the north end of the axis of the internal 
ftela has moved slowly towards the west and south 
and the intensity of magnetisation has decreased at 
the rate of 1/1500 of itself per annum The intensity 
over land areas is greiter than over ocean areas m 
the same latitude and the decrease during the past 
37 years greater over ocean parallels than o\er land 
parallels of latitude 

Produition of Smokufss Fin — A pamphlet 
entitletl The Story of the Scott Moncnctf Kotort 
for producing Smokeless hucl printed by Moultons 
(Ihonters) Ltd Brighton contams material of some 
historical interest in connection with the efforts which 
have been and arc being made to solve the problem 
of the low temperature carbonisation c f bitummous 
coal for the production of smokeless fuel It deals 
with the recent and piontiung efiorts (dating Imck 
to 1870) of Mr W D Scott Monenetf Since 1921 
he has been engaged in experiments made at the 
Newhaven Gas Works in order to perfect a retort 
for which final success is claimed In an enclosed 
analytical report are given tables of results of 
cirbonisation trials which seem typical of those to 
be expected from the carbonisation of Uurli im and 
\ orksnire co ils at temperatures about 600 C 1 he 
fuel produced is stited to be smokeless an 1 suitable 
for transit and the results ext ted ill expect itions 
Insufficient evidence is adtluctd to enal le the reader 
to judge the validity of these cl iims One can only 
iwait with mterost the appciranc* of fuitlur details 
with tlu hope that if a solution has been found of a 
problem which has proved so bafflmg both on the 
technic il and the economic sides cr^it will fall to 
one of the pioneering workers 

OxioATiON 01 Carbon — The well known method 
of oxidition of organic substances by i mixture of 
chromic and sulphum acids has been recently re 
exaimned by J I Simon and the results some of 
which were unexpected have been communicated in 
i senes of notes to the C mptes rendm of the Pans 
Academy of Sciences With the usu d mixture of 
potassium bichiomate and sulphunc acid some com 
pounds are completely others only partialli oxidised 
The substitution of silver biihromate for potassium 
bichromate m the mixture was foun 1 to give complete 
combustion in some cases where the classical mixture 
gave only partial oxidation Interesting an 1 un 
expected results were obt iinetl on applvmg these two 
mixtures to the oxidation of the various forms of 
carbon Pure graphite using the silver oxidising 
mixture was completely oxidised to carbon dioxide 
(with a trace of carbon monoxide) in half an hoi r at 
1 20° C m the absence of silver the combustion was 
partial from 60 per cent to 72 per cent being burnt 
In a later communication (July 23) it s shown that 
the deficit in the absence of silver is relateil to the 
constitution of the compound and the aromatic 
compounds can be clearly distinguished from others 
by the different figures given by the two rcagt nts As 
regards the different forms of carbon in the presence 
of silver graphite is completely burnt diimond is 
not oxidis^ at all while for vanous forms of charcoal 
coke and coal only from x per ctnt to 6 per cent 
IS burnt The fart that it is possible to oxidise 
graphite by thirds is in agreement with the view of 
a hexagonal distribution of the carbon atoms and 
there is a marked experimental difference between 
graphite and certam varieties of black carbon which 
It 18 natural to attnbute to a difference in consti 
tutipn 
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Fossil Human Bones, possibly of Pleistocene Age, found in Egypt 


A\; 


1 i meeting of the Royal Anthropological In 
- - stitutc held on July 17 Prof C O behgman 
presi lent m the chair Dr D 1 Derry the 

fo',silist 1 huinin bonet. recently liscovtred in E^t 
which on the t,round of thtir condition he is inclined 
to retard is of PUistocenc a^e Ihe discovery is 
one of ven consilcrdlt, imjKirtince as this is the 
hrst occasion on which fossilii.ed human bones hive 
been obtiiiied from Egypt 1 arly in Jinuary of 
the present \eir Mr Guy Drunton while excvviting 
for the Bntish School of Archeology m Uiper F^pt 
foun 1 at t,au el Kebir on the east bank of the Nile 
iloiit tlurty miles south of \ssiut a remarkable 
collection of bones mostly unmal but with pieces 
of hum in bones mixed with them m the heap 
Some of the bones including the human fragmente 
were heavily mineralised wide others were only 
partialh so and some not at all Ihe whole coUcc 
tion was containel m an Larh Dvnashc grace and 
hid obMOUslv been placed there for some purpose 
Among the bones were carvel bone ani ivory 
objects of the XlXth Dynasty The pretence of 
the latter is cvplaint 1 on the assumption thit lhi« 
was the site of i workshop for the manufacture of 
articles in bom an 1 ivory and tint the j,reit heap 
duinpel into the pit of an cirly grave represents 
the Workmans material The presence of fresh 
witer oyster shells attache 1 to some ot the bones 
proves that thc> i ime frnn the nvtr or what is more 
nkily fi in a swanij fed l> the river which in ill 
probalilitv was much ne ircr the site of the liscovery 
than it IS now lie bones exhibit evidence of 
havinc I etn expose 1 for a long time to the miner ilis 
mg influence is thev arc very heavy black and 
highlj polished probibly from the faction of water 

he hrst evi lence of human fossil lioncs in the 
he IP was foun I by Mr Hninton This consiste 1 of 
the nclit hilf of a frontal bone Afterwar Is the 
whole he ip t robal ly about two t ms of bones was 
gone throufeh an 1 several other fiagments both of 
skulls iiid limb bones were recovered Pieces of 
three skulls were found as well as p irt of a mandible 
1 racments of hip bones upper and lower limb bones 
and in ixis vertebra were also obtaincl Iwo 
skulls are represente 1 only by the frontal bme of 
each Ihest are rem irkable for their small size 
and shallowness with conseejuent sm ill brain capacity 
The thirl skull consists of the whole right pinetil 
Ixme with a lar^e put of the left pirietal welded 
into one piece As it stan Is this appears to hive 
been a well shape 1 heul with a maximum eriniil 


breadth of 143 mm This fragment is however 
much more heavilv mineralised than the two frontal 
bones which would appear to have belonged to a 
more primitive race Some very unusual anatomical 
feiturcs arc exhibited by tlie mandibular fragment 
and also by the piece of a nght ihum 

Ihe position in which the bones were found pre 
eludes the possibility of assigning them to any 
geolof,ical penod but an examination of the animal 
remains bv Ih-of Watson has revealed the presence 
of at leist two extinct animals a crocodile and a 
buffalo both of Pleistocene date while the mineralisa 
tion of the human fragments is a^|^^cnsive as that 
of anv of the animal remains 

In the discussion which followed the reading of 
the paper Sir W M 1 linders Petne pointed out that 
m regard to the dating of the bones it must bo re 
membered th it owing to the constant and consistent 
deposit of mud by the Nile amounting to about 
3 1 ft ill a thousand years the bed of the nver was 
rising continually Anj object deposited while the 
Nile was thus nsing would be lost uretncvably 
beneath the mud These bones must therefore have 
been li posited while the Nile was falling from six 
hundred feet ibovc to one him Ired feet below its 
present level The date of leposition must therefore 
be it least 15 000 yeirs ago plus the time occupied 
bv the fill of the nver to the level of the swamp 
which h 1 1 been postulate 1 as the place of deposit 
Sir Arthur Keith said the discovery was extra 
ordininly interesting and puzzling These fossilised 
liones the first to be found in Egypt presente 1 no 
outstanding features marking them off from modem 
man and no diat,nosis of race was possible but this 
d I not preclude their high antiquity and they might 
well be 1 leistixene 1 raiments of hippojmt inius 
IxMie from the Nile mu 1 now at SouUi Kensington 
exhibited st lining and a high polish exactly similar 
to that < f some of Dr Derry s specimens Sir 
Arthur lail stress on the importance of the fnngcs 
of the great lesert belt as the possible site of the 
evolution of our race Dr Derry s discovery though 
we c ul 1 not place it exactly was of the first import 
ance Probably men of our type existed in 1 gypt 
more than 18 000 years ago and populated Europe 
possibly more than once Prof Scugman said the 
cubic capacity of 1040 c c of the small skull suggested 
a comparison with the smaller skulls from the 1 hebaid 
described bv Dr Randall Maclver and in conjunction 
with the stcatopygous pretlyii istic hgiires discovered 
by Sir M 1 hnilers Petne pointed to the necessity 
of a further comparison with Bushmen skulls 


Recent Fisheries Investig^ations 


COME very interesting reports in continuation of 
^ Senes IT (Sea bishcry Investigations) have 
recently Ix-en published by the Ministry of Agnculture 
and fisheries No 6 of vol 4 is wnttin by J « 
Boilev and desenbes the samples of bottom deposits 
collected in the southern North Sea bv the vessels 
of the Manne Biological Association The report is 
illustrated by charts and many verv beautiful photo 
graphs The deposits are graded in vanous ways 
oarllv by mechanical sieving and p irtlv by a method 
^ Ic^gation and the results show a correspondence 
betwern the werage sues of the particles and the 
transporting power of the current systems In general 
the particles are coarsest where the tidal streams are 
mostrapid anditutersa It is not improbable tliat 
there is attntion of particles on the sea bottom but 
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this cannot be very great At 20 fathoms (that is 
not far from the average depth of the North bea) the 
currents are competent to grade bottom materials 
at this depth wave action on the surface has a notable 
effect at the bottom 

No I of vol 5 is a summary of very extensive 
market statistics collected in regard to the cod 
during the years 1913 14 No 2 of vol 5 is highly 
imfiortant It is written by Mr H J Buchanan 
Wollaston and deals with the spawning of the plaice 
in the southern North Sea (the I Icmish Bight) dunng 
the years 1913 14 The method is an extension <3 
the Hensen quantitative pi inkton one but novel and 
beautifullv manageable mathematical methods of 
dealing with the results have been developed some 
of these are highly ingenious and have perhaps 
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application to problems other than those for which 
£ey have been devised The results are mterestmg 
almost to the degree of bemg sensational In 
January of 1913-14 the rate of production of plsice 
eggs over the whole area sampled was 180 000 mslions 
per 3 days and m February the nte dropped to 
137000 nulhons per 3 days I hat works out at 
atout two miUion million eggs per month and about 
five milhon million per year To produce these eggs 
some twenty milhons of female plaice at least must 
have been required The rate of mortality is very 
hig h and onty about 10 to 30 per cent of the eggs 
hatch out The production was far higher in 1:114 
th^ in 1911 

No 3 of vol 5 written by Mr J O Borlej and his 
collaborators deals with the plaice fishenes during the 
war years and discusses the results of the special 
investigations made m various parts of the British 
sea fishery area The report and recommendations 
of the plaice committee of the International Tishery 
Council are appended 

No 4 of vol 5 breaks entirely new ground so far as 
the Bntish sea fisheries are concerned It is an 
account of the various kinds of ge ir now used in sea 
fishing in hngland and Wales and has been written 
by Mr 1 M Davis I he descriptions arc clear the 
drawings ire very well done and the Report represents 
a vast iinount of very careful local mvcstigation 


The Floor of the Valley of Ten Thousand 
Smokes 

'T'HF amazing display of fumarole action over an 
* area of some fifty square miles which arose m 
association with the volcamc outbreak of Mt Katmoi 
m Aliska in 1912 was described and illustrated by 
Its discoverer li F Gnggs m Naturb vol loi 
P 497 (1918) In 1920 (vol 104 p 395) J W 
Shipley of Wmmpeg chemist to the first Katmai 
expedition t,ave an illustrated account of the great 
mud fiow through -which the vapours fume and 
ho attnbuted the material to an eruption of Mt 
Novarupta preceding that of Katmai He concluded 
that the spreadmg of the volcanic dust and scoria; 
down the valley towards the Bering Sea w is issisted 
by rains and th it heat from below had hardi tic I the 
surface and produced the cracks that traverse it 
The National Geogriphic Society which organise I 
the expedition led by Dr Gnggs has now begun the 
publication of a senes of scientific memoirs on special 
featuits of the distnct following on the general 
descnption that was noticed in Naturs vol iii 
p 269 (19*3) No 1 of the Kitinu Senes of 
contnhuted papers is on The Ongin and Mole of 
Emplacement of the great luff Deposit of the Valley 
of len Thousand Smokes by the well known 
petrologist Clarence N Fenner of the Geophysu d 
I aboratory of the Carnegie Institution of Washington 
Ihe author finds from a thorough study of the 
valley floor that the tuff was erupted from a large 
number of vents that opened along fissures mainly 
cxxumng in the lowland and that these fissures 
determine the present fines of fumaroles The 
fragmental material flowed while hot enough to 
char all vegetation in its path no doubt it was still 
liberating gases and the phenomena of Mount 
Pelde of Martmique were repeated Kdtmai exploded 
somewhat later since its ashes rest upon the volcanic 
detritus connected with the fumaroles 
Most of this detritus consists of highly siliceous 
glass which has caught up basic matter from older 
Igneous rocks the mixed olocks possibly come from 
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the moraines around Novarupta the cone of which 
IS formed of a soda rhyolite that h is penetrated 
ind mingled with a dark medium andesite (p 56 of 
memoir) But the authcr regirds it os more likely 
that similar rock underlies the valley generally 
Jurassic sandstones and shales have been blown to 
tiagments by the explosions in the valley floor 
but the source of the andesitic admixture hM not been 
traced here or at Novanii>t i 
Dr Fenner s conclusion is that a sill of igneous 
lock penetrated the seihmcntary senes beneath the 
\ illey burst mto explosive activity ilong the cracks 
that opene I ind deluged the country with fragmental 
matter that contmued to g^ve off g ises an 1 to spread 
as a quasi h({uid towards the coast The numerous 
beautiful photographs occoinp inying his contnbuticn 
iuluding several of Novarupta complete its vilue 
as a petrological study earned out mainly in the 
field Wc may now reginl the Valley of Ten 
Ihousuid Smokes as one of the finest examples of 
the uprise and emanation of migmatic waters and 
IS a further rcimndcr that igneous recks as they 
teach us m hird specimens are something very 
liffcicnt both chemically an 1 phv sic illy from their 
representatives m the cauldrons of the crust 

Grfnviiii \ J CxiLL 


Cultivation of Metal Crystals by Separation 
from the Gaseous State * 

T 7 KOREF desenbes experiments on the deposi 
tion of crystalline tungsten on a wire con 
sistmg of a single tungsten crystal which is heated 
electncally in a mixture ot hydrogen and tungsten 
bcxachloride vapour in an electric oven * When the 
oven IS fairly cool (about no® C ) and the pressure 
IS kept down to 12 mm of mercurv the wire being 
raised to 1000° C the metal deposits in crystallme 
form growing from the umt crystal so that the 
hvidmg line between the two is scarcely visibh m a 
magnified section which when ctchca shows the 
characteristic structure of a tungsten crystal The 
external form shows more or less distinct crystalline 
surfaces and edges though the surfaces are not 
perfectly plane bemg sometimes concave cvlindrical 
while the edges ore not always slurp It is con 
eluded however that the whole mass forms one 
rystal which has grown from the onginal cr>stal 
wire The number of bounding surfact<> seems to 
Icpcnd on the direction of the crystal axis in the 
ingin il wire the pnsm being four six or eight sid^ 
The diameter can be increased from o o^ to o ij mm 
the temperature bemg kept constant during the 
leposition by regul iting the heating current 

Although the original wire is flexible the crystal 
grown from it is bnttle but it bccomts flexible 
after being heate<l for a few minutes to 2500® C 
no difference in the structure can be observed after 
this anneahng either microscopically or by X ray 
examination Burger has ma h 1 similar observation 
on tin crystals obtained from molten tin Appar 
ently the atoms do not alter their positions dunng 
the beat treatment but in some way possibly by 
rotations about their centres come mto new rela 
tive relations to one another and link together 
more perfectly to form a stronger and more flexible 
whole 

If the attempt is made to cultivate the crystal 
beyond the dimensions given above the surfaces 
berame deformed by the growth on them of numerous 
small pyramids the molecules (atoms) no longer 

2M EMrockm ai pp sn 3I7 Dscamber i 1911 
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taking their pi ices in regulir fashion on tlie surfaces 
of the original crystal but aggregating themselves 
about certain minute elementary crystals formed 
on the surf u-e which act as buds about which 
further growth takes place When the pressure and 
temperature of the oven are high this takes place 
from the ommencement and there is no regular 
crystal growth but i di posit is forme i in scaly 
1 lyers round the original wire which u. either spongy 
or den Iritic m character 

At the correct temper iture and pressure the wire 
will continue to grow as a single crystal in spite of 
prchniinary def irmatioiis such as twistmg wmdmg 
into a helix or even drawing through a die An 
attempt w IS m idc to draw down the annealed 
cultivited crystal mto a line wire m the hope that 
further cultivation would be possible upon it but 
this failed owing to tlic fact that the whole pressure 
coming on the edges overloaded the structure The 
resulting wue no longer formed a single crystal and 
when idditional tungsten vapour was deposited on 
It each of the small ciystols of which it was composed 
grew independently the resulting wire was bnttle 
and could not bo made flexible by heatmg A similar 
result was obtaine 1 with an ordinary tungsten wire 
which did not consist of a single crystal in this case 
it was found that heatmg to 2500“ C for flfteen 
minutes c luscd a great many of the small crystals 
formed at first to unite so as to give a much coarser 
structure Ihis welding of small into larger crystals 
without mechanical pressure has not apparently 
been previously observed 


State Afforestation m 1921-22 ^ 

'‘I'HC 1 orcstry Commissioners who have just issued 
^ their thml annual report were ap^inted m 
Novemlicr 1 ii j to carry out a definite programme 
of afforest ition involving the planting of 150000 
acres of new land m the ensuing ten yeirs the cost 
to be defrayed from the forestry Fund a sum of 
3 500 000/ voted by Parliament for the whole period 
Acquirement of land plduiting operations and other 
activities mcludmg education and research were 
proceeded with according to plan durmg the first 
two ye ITS but the unf ivourable financi il position 
of ^he Government necessitated a reduced programme 
in the thirl year so far is expenses were met with 
out of the J orestry hunl hortunately the Com 
missioncrs obt lined a large grant out of the Un 
employment Fund and their operations have 
practii illv not been restncteil During the year 
ended September 30 1922 the Commisbioncrs 

expended 244 414/ out of the horestry bund and 
154017/ out of the Unemplovnicnt Fund m all 
398 431/ a sum in excess of the normal programme 

The new land ac juired for State ifforestation 
durmg 19^1 22 amoui ted to 23937 acres Ihe 
Commissioners now possess 92 426 acres of plantable 
land The area planted by the Commissioners m 
the year was 10 0 jj acres and m addition to this 
Jo 192 acres were plante 1 by private owners and 
corporations bv means of grints which were given 
on condition that unemployed labour should be 
used Ihese figures are very satisfactory The 
usefulness of forestry for relief work is abundantly 
shown in the report which is replete with statistics 
of the areas and speues m the vanons plantations 
ind nurseries 

Grants in aid of higher forestry education m all 
220W were given to the Uniscrsitv schools at Oxford 


Ih 1 \ nu 1 Kepo of the (ore y C m o e m \ i»ar e 1 g 
ltd nber 30 1939 (H M StaU nery Oflice >993 ) Piicc 1/ net 
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Cambridge Bangor Armstrong College and the two 
Agricultural Colleges at Aberdeen and Glasgow 
Fho Commissioners have now three schools for 
training woodmen at Parkend (Forest of Dean) 
Chopwell (Co Durham) and Beauty (Inverness shire) 
at an annual cost of lo i 6 ol On research and 
experiment the expen liture was 6126/ Exper) 
mental plots of \anous species of trees are now 
120 in number Investigations are bemg earned 
out m regard to Chermes Phomopsts Douglastt tree 
growth on peat larch hybndisation etc and a 
census of wcxxllands is in progress 


The British Medical /tuaciation 

T HF meeting of the Bntish Medical Association 
at Portsmouth began on July 20 and the 
address of the president Mr C P Childe was given 
on the evening of July 24 to a large audience among 
whom were a number of distmguuMied visitors largely 
from the Oversea Dommions The president m hia 
address made a strong plea for better hoasmg con- 
ditions m the industrial centres and insisted that an 
enormous amount of the time and money which is 
at present bemg spent on the treatment of diseases 
like rickets and tuberculosis coiil 1 be s wed if adequate 
care were given to the housmg problem for m his 
opiruon the absence of fresh air and sunlight in many 
or the crowded industrial centres was in itself largely 
responsible for the widespicad occurrence of these 
diseases 

Ihe detailed work in the sixteen different Sections 
went on from July 25 to July 27 durmg which a 
very wide field of subject was under discussion 
In the Section of Pathology and Bactenologv there 
were discussions upon diseases of the stomach and 
their mtthoils of investigation by Dr C Bolton 
the value of serological tests m diagnosis by ProL 
H K Dean and one on the part played by fungi 
m disease by Dr Lastcllam Demonstrations were 
given in the afternoons of specimens which had 
been collected forming a museum of very great 
interest 

In the Section of Radiology a discussion was 
opened by Dr R W Salinond un the X riy examina- 
tion of the urinary tract Durmg the discussion it 
was evident that different weight was given by 
radiologists to the value of screen exammations of 
the region of the kidney 

ihe !>ccond subject fur discu!>sioa m this Section 
was that of meilical duthermy opened by Dr t P 
Cumberbatch and followed by Dr C A Robinson 
who gave i detailed account of the treatment of 
gonurrhma by means of diathermic currents the 
temperature which can be tolerated by the tissues 
IS sufficiently high to cause the death of the causative 
muru orginism and beneficial results ensue 

In the Section of Tuberculosis a discussion was 
opened by I’rof Reyn of Copenhagen on the subject 
of the artificial light treatment of lupus and other 
forms of tubeteulosis hrom the clinical mvestiga 
tions which have been continued during a large 
number of years at Copenhagen the conclusion has 
been reached that the results obtained m the treat 
ment of lupus by means of ultra violet light mitiated 
there by I insen are much improved if the local 
intensive treatment is supplemented by a general 
irradiation of the whole body Dr Sequeira reported 
a similar result from his experiences at the I ondon 
Hospital Prof Russ thought that it was now 
possible to assign to certain parts of the spectrum 
their particul ir function in this form of therapy and 
if this were the case selection of the best form 
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of radiation lource became an important considera 
tion 

The social aspects of tuberculosis were discussed 
m this Section as well as m that of Pubhc Health 
• A large exhibition was organised representing 
practically every aspect of medical work This was 
supplemented by additional exhibits of mterest to 
special Sections such as radiology pathology 
parasitology anatomy etc but considerations of 
space do not allow of more detailed notice here 

The meetmg was very largely attended The work 
of the local committees resulted in a very wide choice 
of excursion to the visitors which was highly appreci 
ated by them 


Emstera and the Philosophies of Kant 
and Mach 

'T'HE Bulletm de la Soci^4 Fran^aise do Philosophie 

for July 1922 which has just been published 
(ArmandColm Pans) contains the report of the recep 
tion of Prof Einstem m Pans on Apnl 6 1922 It is 
of exceptional interest for Einstem did not make an 
ongmal commumcation but assisted at a discussion 
of the theory of relativity 

Prof Langevm introduced the discussion and 
Messrs Hadamard Cartan Painleve Perrm Bec^erel 
Brunschvicg Le Roy Bergson Meyerson and R^on 
took part It elicited from Einstem two pronounce 
ments of special significance m regard to the 
relation of his theory first to Kant and secondly 
to Mach We quote them in full Ihe first was 
in rgply to M Brunschvicg who had said that 
tlie Kantian philosophy in separatmg a container 
space and time from a content matter and force 
had ended m antmomies while Einstem s con 
ception which is characterised by the fact t^t 
container and content are inseparable had dehvered us 
from them To this Einstem replied I do not 
think my theory accords with the thought of Kant 
that IS with what that thought appears to me to be 
Whit appears to me the most important thing m 
Rant s philosophy is that it speaks of a ^ori con 
cepts for the construction of science Now there are 
two opposite points of view Kants apnorisra 
according to which certam concepts pre exist m our 
consciousness and Pomcard s conventionalism Both 
agree on this pomt that to construct science we need 
arbitr iry concepts but as to whether these concepts 
are given a prion or are arbitrary conventions I am 
unable to say 

The second pronouncement was m reply to 
M Meyerson who bad challenged him to declare 
how far be was m agreement with the theory of 
Mach Emstem rephM Iherc does not appear 
to be a great relation from the logical pomt of view 
between the theory of relativity and Mach s theory 
Por Mach there are two pomts to distinguish on 
one hand there are the immediate data of expen 
ence thmgs we cannot touch on the other there are 
concepts which we can modify Mach s system 
studies the existmg relations between data of expen 
cnee for Mach saence is the totality of these 
relations That pomt of view is wrong and m fact 
what Mach has done is to make a catalogue not a 
system To the extent that Mach was a good 
mechanician he was a deplorable philosopher His 
view of science that it d^s with immediate data 
led him to reject the existence of atoms Probably 
were be still with us he would change his opimon 1 
would like to say however that on the other point 
namely that concepts can change I am in complete 
agreement with Mach 
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The Life-Cycle of the Protosoa. 

pROr C A KOFOID dehvered on December 27 
last m Boston an address as vice president of 
Section F (Zoology) of the Amencan Association for 
the Advancement of Science and as president of the 
American Society of Zoologists on the life cycle of 
the Protozoa (Science vol Ivii pp S97 408 Apnl 6 
1923) He remarked that the striking similanties 
of &e most anaent fossil Protozoa to recent afford 
some ground for the mference that the Protozoa living 
to day differ but little from those when life was young 
A consideration of the accounts of the ongm ae novo 
of nuclei from Uiromidia lea Is to the conclusion that 
idequate evidence of such ongm is lackmg Prof 
Kofoid holds that is sound cytological mvestigation 
of the Protozoa progi esses it becomes increasingly 
evident that the descent of the nuclei and the m 
lividuahty of the chromosomes found m the Metazoa 
holds also for the Protozoa and it may be mferred 
that the Protozoa are equippe<l with the essential 
structural basis — chromosomes and mitosis — for the 
mechanism of heredity 

The searcher for the ongms of biological phenomena 
finds m the Protozoa a fertile but perplqxmg field 
Here have ansen all the fundamental ty^s of 
symmetry — spiral Icio tropic dexiotropic radial 
bilateral and modifications of these Here also are 
several distinct types of mitosis different locations 
of the centrosome and extraordinary denvatives of 
this organ rangmg from the nematocysts of Dino 
flagellates to the complicated ncuromotor system 
f the tnchonymphid flagellates Sex and sexual 
dimorphism have als ha 1 their origin m the Protozoa 
Prof Krfoid also refers ti the universal occurrence 
of asexual reproduction in the Protozoa and to the 
development after fertilisation of a multicellular 
stage which he terms a somatella m which there is 
generally no progress to the point of division of labour 
ind differentiation of tissues ilthough the differentia 
ticn of sexual and somatic cells occurs in some cases 

f Volvox The sequence of events withm the cyst 
Fntamoeba — mvolving elaboration of glycogen 
and the formation of the chromatoidal substance 
with its relation to the growth processes — is regarded 
IS suggestive of the sequence m the egg and c f the 
relationship of specific yolk substances to cleavage 
and differentiation m the metazoan egg The obser 
vations of Jameson on maturation in the Sporozoa 
show that the haploid conlition pcisists throughout 
the period of growth and asexual repro luctions while 
the diploid lasts but one cell generation Such 
conditions give occasion to wonder whether or not 
sexual reproiluction may not 1 ave been elaborated 
gradually and independently within widely different 
groups in the Irotista and aftei wards m tb m 
and m higher forms of life the diploid state has 
extended its domain more and mire throughout the 
life cycle 

Prof Kofoid considers that thi life cycle of the 
malaria parasite — the zvgote the multicellular stage 
vhich follows and leads to the formation of sj ro 
zoites Avhich on mtroduction to nan undergo growth 
and asexual reproduction to form merozoites and 
the eventual productim of gametoc>tes — miy be 
compared with the fundamental processes of fertilisa 
tion cleavage asexual reproduction and gameto 
genesis m the Metazoa except that histogenesis and 
organ differentiation do not appear He believes it 
may perhaps be helpful and serve to facihtatc progress 
if we emphasise the similanties of organisms and seek 
to find the common processes underlying them all 
rather than to emphasise their differences and thus 
obscure our vision of fundamental problems of life 



254 


NATURE 


[Avgust iS^ 192^^ 


Science in Poland^ 

T N 1881 tha Mianowala Institution was founded at 
Warsaw with the object of promotmg the interests 
of science m Poland During many yean the Institn 
tion had to struggle with the suspicions hostibty of the 
Russian Government notwithstanding bureaucratic 
cavil and quibble the Institution edited between i88i 
and 1916 more than looo volumes of scientific pnbli 
cations (originally written in Polish or translated) 
assisted hundreds of Polish scientific men in their 
work subsidised vanous laboratones and research 
institutes and accomplished much other valuable 
saentific and national work 
In 1918 and 1919 as soon as Poland was free the 
influence and activity of the Institution expanded m 
a most satisfactory matmer In 1920 a meetmg of 
313 Polish men of science coming from all pam 01 the 
country was held at Warsaw under the auspices of 
the Institution with the object of considenng from 
vanous pomts of view the needs and claims of saence 
m Poland and the immediate prospects of mtellectua! 
development of the country Volume 3 of Nauka 
Polska contains most of the addresses dehvered at 
the Congress It deals of course with many subjects 
treated by difierent wnters m a vanety of tone 
and of style it is impossible however not to be 


struck with the glowing patnotic enthusiasm and 
the noble attachment to the o ' ’ 

in its pages 


e cause of science shown 


In the inauguril address Prof Jan Kozwadowskl 
professor of comparative linguistics m the Jagel 
Ionian Umversity of Cracow takes an uncommon and 
highly mteresting view of Science and Life Prof 
Rocwadowski would almost suggest that even science 
may countenance much that is superficial futile 
irrmevant and sometimes even insincere Of acute 
criticism scientific men are rarely tolerant yet 
thw address even if it contains debatable matter 
shows delightfully how httle right they have to throw 
stones at mdifferent or Ignorant oitsiders The width 
of thought the balance and wisdom shown in this 
lecture are very ren arkable 
It IS impossible in a short article to deal with the 
wide range of discussion contaned m other essays 
we must content ourselves with enumerating some 
further titles Independence of Science and Re 
search Science and Educabon Scence and 
Art Social Aspects of Science Science and 
the State Organisabon of Scientific Research 
Polish Physiography Science and Economic 
Life Poli^ and Intemabonal Science — such are 
the subjects treated by vanous wnters in an inter 
eebng or mspinng manner 

The fourtn volume of Nauka Polska contains 
much that is valuable and mteresbng both in matter 
and scope Reference may be made to a coUecbon 
(pp 81 286) of essays discussmg the prospects and 
possibilibes of saenbfic research m smaU towns or m 
the country far away from hbranes laboratones and 
the mspinng influence of umversity surroundings 
Eighteen authors present us with a survey of saentific 
work that can be accomplished in remote parts of a 
larm country such as Poland Parbcularly valuable 
IS Prof Banachiewicc s contnbubon on Amateur 
Astronomy an arbcle remarkable for the ability 
with which a vanety of sound informabon has been 
epitomised techmcal. language as far as possible 
b^g avoided In a very mteresbng essay Prof 
Birkenmajer gives a list of gifts and benefacbons to 
the Jagellonian Umversity of Cracow m the fifteenth 
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and sixteentii centu^ beginning with the gift bjr 
Queen Jadwiga of Poland m 1399 of her jewels and 
other preaons objects for the re erection and endow 
meat of the Jagelloman Umversity founded by her 
grandfathtt^ in 1364 This noble example was followed 
by many later benefactors Another noteworthy 
feature of the volume is a short but very snggeehve 
essay by Prof Roxwadowski on Science Art and 
Reh^ons Belief We nobce also the following con 
tnbnbons Nabonal and International Saence by 
Prof Gawrodski Ixmgevity of Qiemiata (and par 
bcularly of Polish chemists) by Prof T Zawidsla 

Organisabon of Saence m France and the Umted 
States of N America by Messrs Drzewiecla and 
Znamecki 

In conclusion we can onlj n^fAit we have laid 
down these volumes with a feehng of real sympathy 
and warm appreciation 


Formation of Orsfanic Compoundi from 
Inorganic by the Influence of Light 

■ptR O BAUDISCH contributes to Science of 
^ April 20 a very mteresbng account of work 
earned out by him on the photo wemical produebon 
of orgamc mtrogen compounds and the infinence of 
iron on nitrate reduction 

The purely chemical mvesbgabons originated from 
bactenological experiments in which the author found 
that in the case of cholera baalll the reduebon of 
mtrates stands m direct relation to the oxygen 
respirabon of the bacteria and also to thar iron 
content A somewhat analogous catalybe effect was 
discovered m mvesbgabng toe reduction of mtntes 
by means of glucose m carbonate solution Althpugh 
no reacbon takes place even on beatmg under 
pressure m toe absence of iron the smallest trace of 
an iron salt is suffiaent to bnng about the reduction 
of a large amount of nitnte Under these conditions 
mtrates remam enbroly unattacked but are m 
stantaneously reduced to mtntes even m toe cold 
in toe presence of oxygen and ferrous salts an 
observabon of considerable importance m connexion 


In contact with moist air ferrous bicarbonate 
rapidly absorbs oxygen yieldmg a labile peroxide 
compound a reacbon which the author compares 
to toe ferblisabon of an ovum This is capable of 
fomung a co ordmated complex with the potassium 
nitrate which then sphts off an oxygen atom Re 
duebon of the mtnto is then assumed to proceed 
further to the extremely reacbve potassium mtrosyl 
K(NO) which at the same tune reacts with orgamc 
substances present especially aldehydes to form 
carbon and nitrogen contauung compounds In this 
reacbon ferrous bicarbonate and oxygen assume the 
rfile of light 

Ferrous bicarbonate peroxide is also capable of 
givmg up the loosely Imked oxygen molecule to 
oxidisable compounds just as hamoglobm absorbs 
oxygen and gives it back agun for oxidation or de 
hydrogenation processes The reacbon is selecbve 
and depends upon the affimty of the compound to be 
oxidisM to form co ordmaboa compounds with the 
iron 

A comparison is drawn between the processes out 
hned above and the reducing acbon of soil bacteria 
and it 18 concluded that the chemical reactions are 
In both cases very similar The bacteria which do 
not need light most probably use toe energy of the 
iron peroxide m rendering mtrates available for 
protem formation 
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Umveralty and Bducmtioilal Intelligence 

Cahbriocb — ^Ur T Basil Bnxton has been ap 
pointed as the first occnpoat of the newly created 

of animal pathology 

Lbbds — The Umversitv has i^ipointed Mr J A S 
Kxtson to be professor of mining m the Umversity 
in succession to Prof Granville l^le who has bem 
elected to a professorship at Armstrong College 
Newcastle-on lyne Mr Ritson was educated at 
Uppingham and at Durham Umversity (Armstrong 
College) where he graduated with distmction m 
mining and surveying and has had considerable 
practical expmence of colliery management m various 
parts of the country He acted for some time as 
personal assistant to Sir William Walker late Chief 
Inspector of Mmes and is at present senior inspector 
of mmes m the Cardiff district 

According to Setence the dMree of doctor honons 
causa of the Umversity of Strasbourg has been 
conferred upon Dr Simon Flexner diTMtor of the 
Rockefeller Institute for Medical Research 

Thb honorary degree of doctor of science of the 
Umversity of Wisconsm has been conferred according 
to ScuHce upon Prof The Svedberg of the Uni 
versity of Uppsala m recogmtion of his work on 
colloid chemistry and as director during the past 
term of the resestrch work of the University 

A PROSPECTUS of the Faculty of Engineenng of 
the Umversity of Bristol which is provided and 
maintamed by the Sooety of Merclmt Venturers m 
the Mendiant Venturers Techmcal College Bristol 
has just reached us Courses of study are available 
at the College for persons mtendmg to engage m civil 
mechanical electncal or automobile enginecniig and 
particulais of these courses are given in the prospectus 
The ordmances and regulations relating to degrees and 
diplomas in engmeermg subjects are mciuded and 
some particulars of the Bristol Sandwich system of 
traimng engmeers are also given Ihe prospectus 
can be obtuned from the RetMtrar of the Merchant 
Venturers Techmcal College Bristol 

The Mot issue of the Pkoentx the magaane of the 
Imperial C!oll^e of Saence and Technology contains 
a brief account of two comparative^ recent diploma 
courses inaugurated at the Royal ^hool of Mines 
deahng with the technology of ou and imning geology 
The former course was started m 1913 m order to 
previde the petroleum industry with men thoroughly 
tramed m certam branches especially oil geologists 
and chemists The pnnaples of dnllmg and aUied 
oilfield engmeermg are dealt with exhaustively but 
the practical work is wisely left to the post graduate 
stage of a student s traimng when engaged on work 
m an actual oilfield he acquires that experience under 
far better conditions and in much shorter tune than 
would be possible with an experimental rig designed 
for mtenmttent academic mstruction even if this 
were available The apphcation of geology to metalh 
ferons muung is another advance n^e withm recent 
years and qualified mining geologists as distmct from 
mmmg engineers have not belong available m Great 
Bntaln Thu state of affaus was remedied by the 
mtioduction of a mining geology course which like 
the older estabUahed oourse in mlnmg requires four 
y«urs for its completaon arrangements are also made 
whmby an associate in either subject may on work 
mg for a fifth year acquire the double assooateship 
in b<^ muring and mining geology the combined 
knowledge of theee two snbjecui and the wider tram 
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mg and qualification obtamed consbtutmg attau 
ments m every way essential to those whose ambition 
It u to rue high m theu* future profession In both 
the technok^ of oil and minmg geology courses 
the importance of outdoor field work u insisted on, 
and a great deal of the student s time u taken up with 
geological and topographical surveymg 

Statistics of Public High Schools m the United 
States (Bulletm 1922 No 37) show that the school 
population has bem doubling itself fairly regularly 
every ten years smce 1890 the actual figures for that 
year and the end of each subsequent decade bemg 
202 963 519 231 915 061 1 857 153 Thu rate 

of mcxease u about the same as that shown by 
statistics of secondary school pupils in England and 
Wales dunng the past ten years but whereas m the 
United States the pupils m the public high schools 
m 1920 were i 76 per cent of the total population in 
Enjdand and Wales the percentage m secondary 
schools was only about naif that figure Of all 
secondary pupils those m pubhc high sdiools m 1920 
formed 91 per cent (m 1890 1900 and 1910 — 68 
82 and 89 per cent respectively) those m Roman 
Cathohc high sdiools and academies 4 per cent and 
those m other jmvate institutions 5 per cent The 
number of pupils to a teadier m the pubhc high 
schools after ruing from 22 3 m 1890 to 23 3 m 1900, 
fell to 22 m 1910 and 203 m 1920 In private m 
stitutions the number fell from 132 m i^ to 10 9 
m 1900 and 10 3 m 1910 and rose to 12 3 m 1920 
The tendency towards concentration of pupils in 
large schools u reflected m a sharp nse m the number 
of pupils per school from 89 6 to 159 3 m the public 
schools and from 63 9 to 88 m the private schools 
between 1910 and 1920 

Tub idle of the text book m the pubhc schools of 
America u subjected to some candia cnticum m the 
annual report for 1922 of the president of the Camegw 
Foundation for the Advancement of Teachmg 
Where text books are prescribed by the State legu 
lature the publuhers contracts run mto milhons of 
dollars and editions vie m sue with the seasons 

best seller novels The cntirums are directed 
not so much at the dangers of collusion between 
publishers and legislators wbidi have been greatly 
diminished as at the influence on sdiool curricula of 
the large profits madental to such large editions To 
a teacher the production of a new text book which 
shall obtam the approval of the btate education 
lepartment u the only road whereby hu professional 
knowledge experience and talents may lead to 
affluence and a vast amount of mdustry and ability 
1 -IS been devoted to thu work Many of the boola 
produced are excellent but their very excellence 1 is 
accentuated two unfortunate tendenaes towards 
the multiplication of courses and of studies and 
excessive separatism in teacliing A reform of the 
school curriculum planned to return once more to 
a conception of the school along simpler and more 
smcere Imes would find itself confronted with the 
fact that the means of instruction provided by the 
text book publishers and the text book writers and 
accepted by the authorities are small doses 
a Iministered at fixed times from stated text books 
This pigeon holing system under which the pupil s 
separate unrelated studies neither mterest him nor 
give him a perspective is of course not pecuhar to the 
Umted States nor are there wanting systematic 
attempts to displace it there It is by way of revolt 
ogamst it that the project method is now being 
encouraged m Amenca esiieaally m elementary 
schools 
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Soaeties and Academies 

Sydney 

Rojal Sociatj of New South Walei June 6— Mr 
R H Combage president m the cruir — L 
Kroeber Relationship of the Austmlian languages 
Native terms for a number of fundamental concepts 
chiefly names of body parts were transcribed into 
a standardised orthography and the data for each 
concept were enteied on maps Schmidts funda 
mental sepiration of South and North Australian 
languages seems unnecessary The languages are 
divulea into groups 8 southern and 7 northern of 
II stems each appears m a majonty both of northern 
and southern group and each of 22 others m at least 
two southern and two northern griups Genetic 
unity of all Australian Icmguages seems probable — 
J Read and G J Burrows Note on ue dilution 
of ethylenebromohydrin with water When ethylene 
bromohydnn 13 mluted witli water a contmuous 
absorption of heat occurs until a dilution of about 
80 per tent further dilution from about 75 per cent 
to 10 per cent is attended by a contmuous evolution 
of he it Upon reversmg the process an mtbal positive 
tlierm il effect is followed by a neg itivc therm ai effect 
The volume of the solution is always less than the 
combmed volumes of the two components at 20® 
a maximum contraction of i 07 per cent occurs at 
a concentration rf 50 041 per cent corresponding 
closely with the ratio iC,H,OBr ylIjO Density 
and viscosity meisurements afford no indication of 
hydrate formation — G Taylor The warped httoral 
around Sydney Pt 1 The region withm one 
hundred miles if Sydney is dominated by waip to 
the north west and so ith Of these the well known 
Blue Mo mtain monochne is tlie largest The area 
Is subdivided into 15 geographic regions symmetrically 
arranged about an east west axis through Botany Bay 
The central portion forms a stillstind bounded 
to the west by three silt lakes along the Nepean 
The c lastal features are ilso symmetrically arr inged 
Poll Hacking is i geographic parallel to I ort Jackson 
as Illawarra is to the Tuggerah coast Sydney is 
unique m th<it a city c f i million people is surrounded 
on ilraost all sides (at 50 miles distance) by 1 belt 
of country with scanely an inhibilant Iius is a 
result of geographic controls — A K Penfold and 
R Grant 1 he germicid il values of the pnncipal 
commercial eucalyptus oils and their pure actise con 
sGtuents with obhcrvitions ou the vilue of con 
centrated disinfectants From commerci il eucalyptus 
oils md also the waste products obtained therefrom 
after rectihcation cheap disinfectants having a high 
germicidal viluc cm lie manufactured The crude 
oils give coefficients varying from 5 to 12 while the 
pure constituents vaned from ) 5 up to 22 5 The 
germicidal activities of the cr ide oils is due to certam 
aldehydes alcohols and phenols M Henry and 
W I Hindmarih Siypandra glauca (a suspected 
poison plant) Experiments on thirty two inunals 
of five species earned c ut in five different months 
and over a space of three years were entirely negative 
Sheep fed solely on Siypandra glauca for twenty five 
days remained perfectly healthy 

Cape Town 

Royal Soaety of South Afnca June 20— Dr A 
Ogg president m the chair — Sir Thomas Muir Note 
on the successive differentiation of a product of linear 
functions — J Steph v d Lingen The differential 
bactencidal effect of the \ isible spectrum 1 he author 
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discussed the results of Bic Marshall Ward Downing 
and Russ and also those obtamed by Bayne Jones and 
himself In the work of these mvcstigators the tech 
niquc was to expose a culture for a given tune and then 
to incub ite it for 24 hours or more On the results of 
the incubation conclusions were driwn with regard to 
the boctenadal effect of the various regions of the 
spectrum The author described a new method for 
stud>ing the bactencidal effect h liters were placed 
m front of a series of small boxes (chalk boxes) each of 
which contained four nutnent ag^ slopes After m 
oculatmg the slopes with bacteria they were placed m 
the boxes which fitted mto an meubator In front of 
the meubator rows of tungsten lamps were placed so 
that the distnbuhon of li^t was uniform on the cul 
tures By adjusting the inlllMlV of the light to a 
suit ible s olue the inhibitory and bactencidal effects 
of the various regions of the spectrum could be studied 
as well IS the effects of total illumination and total 
darkness — J P Dalton On the attracUon coeffiuent 
for substances of low cntical ten^rature Some years 
ago the luthor found the dependence of van der Waal s 
a upon temper iturc for isopentane using Youngs 
saturation data but at the tunc suftiaent saturation 
d ita were not available for testing the law of dej^d 
ence for other substances bmee then the biuiimt 
researches of Kamerlingh Onnes and his collaborators 
at 1 evdtn have made available accurate saturation 
d ita for otlier substances of low critical temperature 
and their results have been used to determine the con 
stants of the above relation for argon oxygen nitrogen 
ind hydrogen I or these four substances a can well 
be represented as an exprnential function of the tern 
per Iturc and the agreement between the values of « 
calculitcd from the experimental data and those 
> leided by an equation of the type log 0 » a /9T is very 
goxl — C H Mally X rays as a means of detecting 
imperfections m fruit An effort to find an infalhble 
means of detecting mtcmal defects m export fruit 
Ic 1 to a trial with X rvys Radiographs reveal the 
internal structuie m det^ The ensemble of sound 
fruit IS hirmomous whereas defects cause conflictmg 
shadows to appear m the radiograph The presence 
of fungal or bactenal organisms which produce dec ly 
13 mdicated in the radiographs by structural details 
being more rr less obscure This makes it possible m 
patiiologic il icse treb to determine with a great deal 
of certunty whether or not any given fruit that is 
to serve as a culture medium is sound and ilso to 
iccord the progress of the organisms by means of 
radiographs it regular intervals The practical 
application to fruit inspection depends on satis 
factory visibibty on the fluoroscopic screen bemg 
lit unable 


Official Publications Received 

Leo II Unlven ly IMiartme t of Filholosy and Baoter olooy 
A ual Kejo t by Prof MatUav J Stewart aTProf J W MelMd 
1| 11 (iMla) 

Boa d of Sc e tISo Ad ca for I 1 a An ual Re|ort for the tear 
I 11 1 Fp ■(- « (Calo tte 1 oremm nt PrinU g Offioe ) 1 r | ea 

I apartn e t of the I tertur Bureau of Bduoation BulIntiD 1913 

No 7 Ed Cl ■ ■ .. .... 

By WllmP 

Pp l« i oe te (Waatdng^ Uovwammt 

I rlnU g Offlea ) 

laay PJajl Clamher Poliklch w tTanuawia l« kwlat la rokn 
19S8 Pp xat (-04 (Wapuawa ) 

Boon kl Cl ami rgan Polaklago Towanqratwa Cl amlontco Poe 
radakeja Irof Ja a /aw daklago BotnlklPSl Ton 1 Zaaryt 11 
^177 Tod 1 /eaayt4 6 Pg 178 NT lorn 1 /auyt 7 S Pp 



Supplement to Nature 

N02807 AUGUST 18, 1923 


The Adaptational Machinery concerned in the Evolution of Man’s Body ^ 

By Prof Sir Arthur Kbith. F R S 


Introductory 

T eleology, a word so familmr to readers of 
the woilcs of Archdeacon Paley and of Sir 
Charles Bell, has disappeared from the vocabulary of 
saentific men Darwm killed it , he put an end to 
natural theology and to Bridgewater treatises Yet 
all those wonderful contnvances which Paley culled 
from the animal lungdom remain true , they are facts 
which have to be explained The human hand is, as 
Bell mamtained, a most effectively designed structure * 
a modem evolutiomst can still study with profit the 
account he gave of the mechanical contnvances to be 
seen m every part of the human body* Modem 
discovery has served but to heighten our sense of 
wonder at the ingenuity which Nature has lavished on 
the human body The means she has installed for 
fightmg infection and internal disorders are almost 
b^ond behef In complemty and m effiaency of 
design the human bram far excek any invention or 
orgamsation the most fertile imagination of man has 
yet conceived Fngmeers, m dcsignuig all their con 
tnvances, ensure stabihty dunng emergencies by 
allowing a " factor of safety ”, in all systems of the 
human body the “ factor of safety ’ is more than 
ample In this respect the human body has been 
made almost ” fool proof ’ 

If, then, teleology has disappeared from our evolu 
tionary vocabulary, its substance remains , we have 
still to find a rational explanation for the manifest 
contrivances of the human body, a "doctnne of 
adaptation to purpose ’ is still a necessity The 
follower^ of Paley had an easy task , they had but to 
wave a theological wand, and the ongin of all of 
Nature’s contrivances was instantly explamed But 
we followers of Charles Darwm have a much more 
laborious undertaking m front of us, we have to 
discover and demonstrate m the body of man, in the 
developmg embryo, and in the growmg child the 
actual machmery which has wrought its marvellous 
and purposive orgamsation In this lecture, given m 
memory of Huxley at his old hospital and school, I 
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propose to see how far modem discovery has revealed 
the nature of the adaptational machmery of man’s 
body 

Huxley as Human Anatomist 

Of all the men who stood round Darwm as helpful 
cntics, Huxley has come out best , time has upheld 
his judgments and shown that when he doubted he 
had the intuition of gemus His opinions concenung 
the evolution and adaptations of the human body are 
of particular value, for, at two penods of his career, 
he was a close student of human anatomy The first 
of these was spent m this school, from 1843 to 1846, 
when he passed from his seventeenth to his twenty- 
first year, and quahfied for the practice of mcdicmc 
Then, after sailing the high seas of zoology for a dozen 
of years, he agam made the human body one of his 
mam themes of mterest, and it remained so for a penod 
of fully twelve years — from 1858 to 1871 — ^when he 
agam returned to the larger problems of zoology and 
evolution No doubt his return to the study of 
man’s body m 1858 was to correct certain doctnnes 
which Owen was promulgating concenung it, and to 
support Darwins Ongm of Species,' which was 
issued at the close of 1859 

Huxley on Tflkology 

How, then, did Huxley explain the ongm of those 
excellent contnvances m the human body which had 
commanded the admiration of so many generations of 
matomists ? It was not until 1876, when he was m 
the fifty first year of his age and at the zemth of his 
intellectual power, that he gives us a glimpse withm 
his mind and permits us to see how he viewed teleology 
— ^the science of adaptation In the earh sprmg of 
1876 he gave a lecture in Glasgow, selecting the 
hand as his subject— the text which had served Sir 
Charles Bell for a Bndgewater treatise How had 
man come by his hand ? By what evolutionary means 
had the clumsy climbing anthropoid hand become the 
dexterous grasping hand of mnn? If Huxley had 
bebeved, as Lunarck, Spencer, and Darvm did, that 

functional!} svrought” modifications could become 
hereditary— that a simian stock, were it to use its aims 
and bands as man now uses his, would m the course of 
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many r,enerations come to have human hands and I application of Darwm’s law of selection Man’s dcs- 


arms— tlien the evolution of the human hand was a 
comparativelv easy problem At no time of his life 
did Huxley believe that the effects of use or disuse did 
become hereditary In 1890 he wrote * I absolutely 
disbelieve m use inheritance as the evidence now 
stands 

Having thus rejected the only known means by which 
useful or purposive modifications of the body <an be 
brought about, we turn with some degree of lunosity 
to his lecture in Glasgow • on the evolution of the hand 
The exact title which he gave to his discourse was 

On the Teleology and Morphology of the Hand 
This IS how he approached ^e problem of adapta 
tion 

To be a teleologist and yet accept evolution it 
is only necessary to suppose that the original plan was 
sketched out — that the purpose was foreshadowed tn 
the molecular arrangements out of which the ammals 
have come Then twelve years later (m a letter to 
Romanes in 1888) he wrote* It is quite conceiv 
able that every speaes tends to produce varieties 
of a limited number and kmd and that the effect 
of natural selection is to favour the development of 
some of these while it opposes the development of 
others along thetr predetermined line of modification 

Huxley as an hvoLunoNASY Prbdestinasian 

Thus it Will lx, seen that Huxley, on the evidence 
then at his disposil, had come to the starlluig con 
elusion that the shiping or controlling forces which, 
in due season were to give man his hand hy latent in 
the germ plasm of that simian stock which ultimately 
blossomed into human and anthropoid shapes The 
evidence which forced Huxley to take up the position 
of an evolutionary predestinanan must have been 
indeed cogent Only a few yeirs previously (1868), 
Sir Richard Owen had given utterance to a somewhat 
similar belief when he wrote ’’ Generations do not 
vary accidentallv in any and every direction, but in 
preordained definite and correlated courses Huxley, 
as was afterwards the case with Weissmann believed 
that the creative machinery of evolution lay m the 
womb of the „erm plasm 

Modern Predeterminists 

Manifestly, if the evolutionary fate of man is already 
determmed by the properties of his germ plum, as 
Huxley believed, it is a truth of the utmost consequence 
to medical men We cannot, if this be true in any 
way control the future of humanity, except by the 
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tiny lies hid in the potentiahties of his germ plasm 
Huxley s belief is widely shared by modem students 
of evolution No one has had better opportumties 
of noting how evolution has worked in shaping higher 
mammals during the Tertiary penod than Dr H 
Fairfield Osbom, of the American Museum of Natural 
History He finds ample evidence of a “ definite or 
determinate ongm of certain now characters, which 
appear to be partly a matter of hereditary disposition " • 
He finds that evolutionary tendencies, like that which 
leads to the formation of holUhRld antlers, may he 
latent m an ancestral stock, and only become manifest 
at subsequent tunes and in different ways in certam 
of the descendants of that stock That evolutionary 
manifestations of this kmd have taken place m the 
evolutionary history of the higher primates — the group 
to which man belongs — ^there can 1^ no doubt 

In recent times this conception of evolution workmg 
out its effects m predetermmed directions has been 
forcibly suggested by Bateson In his presidential 
address to the British Association in Australia in 1914 
he expressed himself thus 

If then we have to dispense as seems likely with 
any addition from without we must begm seriously 
to consider whether the course of evolution can at 
all reasonably be represented as an unpacking of an 
original complex which contamed within itself the 
whole range of diversity which hving things present 
At tot sight it may seem rank absurdity to 
suppose that the primordial form or forms of proto 
plasm could have contamed complexity enough to 
produce the diverse types of hfe 
In this passage Bateson plainly suggests that the 
machinery of evolution has proceeded on its way, 
untrammelled by any outward circumstance, right 
from the first appearance of living protoplasm We 
have here the doctrine of evolutionary predestmation 
stated in its most extreme form Whether such a 
belief as this of Bateson is well founded or not, it shows 
us that one who has given a hfetime to the study of 
vanation and of heredity is of opinion that the evolu 
tionary maclunery which has given inan his brain, 
his hand, his foot, and his posture has worked out its 
effects undisturbed by the surrounding conditions of 
hfe In bnef, functionally wrought modifications have 
had no part m shaping the human bodv • 

Before proceeding to set out the evidence concenung 
the nature of the machinery which shapes man s body, 
there is another opmion, akin to that of Huxley, which 

■ Tbs Oil( n Ind Cvolntioa of Ufa 1918 p 978 In thlx wotfc tba ntiet 
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d«scrm coiutdend lierd It wu given ^by 

Prof G rn||Mith and is founded on a prolonged 
and mtimatandy of the brain of man and of the 
brams of amiflVwhich have a close structural relation 
ship to man ^ 

And if all the factors in his (man s) emergence are 
not yet known there is one unquestionable tangible 
factor that we can seize hold of and examine — the 
steady and uniform development of the brain along 
a well defined course throughout the Primates right 
up to man which must give us the fundamental 
reason for mans emergence and ascent Thus 
at the dawn of the Tertiary period there were 
developed the germs of all the psychical greatness 
which m the million or so of years that have followed 
culminated in the human mind 

Without a doubt the brim of the great inthropuids 
IS but an elaborated edition of that which serves the 
needs of monkeys and in turn the hrun of min 
while framtd on exactly the same pUn as thit of the 
great anthropoid far transcends it in implexitv if 
eUlwration In the evolution of these three stages 
npresented ly the brains of man anthropoid ind 
monkey wi art witnessing not an unpacking but in 
ever inta ising degrci of spa lul sstion as \ on IJ iir 
and Spentcr raognised 1 mg igo In the organisation 
of the brain of the monkey we sec something which is 
companhk to the iivilisation of a pnmitve people 
such as the aborigines of \uslril a m that of the 
anthropoids one which miy le compared with the 
life ltd by a scmi civilised pec pit such as the natives 
of the Congo while in the human brain we rca h a 
stage of complexity rtpnsented by tht highest modim 
civilisation Whether we sixak of lir uns or f civ ills 1 
tion the mac binary of tv oIuIk n musi lx of an inal )g us 
nature in both of them What is the nature f this 
mochmery ? 

llow Adaitations APPFAR DI.RIN( THt 
Dlvpiupuent of thp Fmbryo 

Since the time of Darwin and of Huxley our know 
ledge of the factors whith take a part in ontrolling 
the development and therefore the evilutioK tf the 
bram and of its appended sense organs, such as the 
tyt the car and the nose has entered a ntw phase 
We shall take the formation of the eye as our first 
example because in desinU and execution it far excels 
any camera yet invented it has been the theme of 
manv a teleological sermon and a consideration of its 
development wiU take us right to the heart of our 
subject — ^the origin of purposive or adapted structures 
After the publication of the Ongm of Species, 
Mr J J Murphy of Belfast cited the eye as a structure 
which could not be accounted for by any theory of 
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selection then propounded It is probably no 
exaggeration to suppose wrote Mr Murphy 

that in order to improve such an organ as the eye 
at all it must be improved m ten different ways at 
once and the unprobabihty of any complex organ 
bemg produced and brought to perfection in any 
such way is an unprobabihty of the same kmd and 
Icgree as that of producing a poem or a mathematical 
lemonstration by throwing letters at random on a 
table “ 


Darwin with that customary candour which regu 
lated his search for truth quotes m full this cogent 
and to my way of thinkmg just eritieism andDorwms 
aply was that the eyis of men as of animals did show 
slight degrees of individual variation ind that he 
luld conceive the twilight eye of the owl or of the 
Umur as having ansen by a selection and u cumulation 
f these minute variations Mr Murphy modestly 
stimated the jxirts of the eye which must undergo a 
imultaneous mxlification if sight was to remain 
ifticient as ten in numixr he wjuld have been inside 
tht mark if he had said tin thousand We cannot 
neeivc how the countless ilemints which go to the 
nstructun of an eyi tin assume their appropriate 
ph c form and fun ion unless we jxistulate a 
n lehmtry which re^ul itcs the devcl ipmtnt and growth 
( every mt f them 

The existinic of such a machinery was made evident 

I y ex|)enments on tadpiles earned out by Dr W irren 

II Lewis at Baltimore from 190 ^ onwards “ Ihc 
ptic cup which ultimately forms the retina of tht 
vt grows out from the will of the brim towards the 

embryonic skin or etlodcrm When this tup comts 
nto contact with the atodtrm the ovtrlying itlls 
Itgin to proliferate and arrange themselves so as to 
f rm a transparent or erystallint lens Dr Ltwis 
irinsplanted the outgrowing opii cups ftadpolis and 
f und if they were jilaccd under the eitodirm of the 
neck or of the I elly that the result w is the samt an 
optic cup caused the overlving c utane ms rcdls to oiler 
tlxir nature and form i lens Dr Lewis realised the 
s gnifiianee of his distov erv in the developing emhryt 
ilthough only of certain species one group f living 
elk can enslave and ontrol the behav lour of another 
croup He gave us a glimpse cf tlx kind cf evolu 
tionary machinery employed m fashioning a highly 
purposive structure such as the eve Am one who 
ii IS followed the sure ess with which physi ists have un 
ravelled the structure of the atom in rerent years will 
not despair of an tcjual success attending the efforts of 
embryologists to uncover the means by which one 
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group of embryonic cells regulates the growth of a 
neighbouring group 

Our knowledge of the machinery by i^ch the 
growth of embryomc tissues is controlled and shaped 
18 likely to increase rapidly for in recent years em 
bryologists have copied the methods invented for the 
study of bacteria, and have succeeded m growing the 
hve tissues of embryos m artificial media It has 
been proved time after time that the epithelial cells of 
an embryo, such as the living cells of renal tubules, if 
grown apart from other cell> spread outwards m a more 
or less disorderly manner , but if connective tissue cells 
are added to the culture, thoi the epithebal cells fotm 
orderiy ranks, just as they do m the kidney tubules of 
the embryo “ Carrel ** found that the juices of cm 
bryonic tissues contain substances which cause cultures 
of hving cells of any kind to prohferate rapidly and to 
continue alive for an endless senes of generations 
Thus it will be seen that the machmery which regulates 
the behaviour of groups of cells witlun the body of the 
embryo is one of the utmost tomplexity and yet is of 
a kind which can be handled and studied by biologists 
Nor can we doubt for a moment that the machinery 
of deielopment and of growth which we find at work 
in the embryo is also the machmery of adaptation and 
of evolution In every phase of tlie development and 
evolution of the human hand we see this adaptational 
machinery at work 

Behaviour or Young Nerve Cells 

There is no need to tell even the uninitiated that 
the bram and nervous system of man comprises many 
thousands of millions of microscopic units or nerve cells 
lach unit of the brain has its appropriate place in a 
tremendously complex system and has its special duty 
in dealing with the tide of messages wluch flood that 
system in every hour of conscious and subconscious life 
When a child is bom ill the nerve centres which regulate 
the complex apparatus of breithmg start mto instant 
and efftrtivt operation When the mother s teat is 
placed within its lips the nerve centres which regulate 
this intricite senes of aitions start to work as if they 
had served an apprenticeship before they appeared m 
the orderly development of the babe s nervous system 
We cannot yet explain satisfactonly the means by 
which such reilly marvellous evolutionary results 
have been reached, such as reflex nerve centres, ready 
for action at the moment of birth but at least we can 
cl^V>to have before us a prospect of givuig a rational 
accounWilUwvr the vanous groups of nerve units are 
assembled give a functioiial result 

Our presenV>tnowledge of this matter is largely due 

“ Fbelm«ndru\r>^ gslt yw U t d t^ n voi 34 P 3>7 
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to the researches of Dr AnensKai^iers^of Amsterdhin 
and to mvestigations made by his pupils Nem ceQ 
may notremam m the sites at which tl^ are devdoped 
m their younger stages they have the power tonugrate 
Dr Kappers found that a group of embryonic nerv 
cells or neuToblasts, which are afterwards to control 
defiiute sets of muscles and therefore to be concerned 
in carrying out certam actimis of the body, migrate 
towards the sources of their information Those 
young executive nerve cells take up their pernument 
stations at pomts most suitable for the performance 
of their lifes work If we conct^Wfmob of war- 
seasoned men to deploy automaticidly and to take up 
effective battle stations we have befme us a picture 
of what IS to be seen taking place among the nerve 
cells m the brain of the growing human embryo 
De\ eloping nerve cells send out processes which effect 
unerring contacts With other distant cell groups of 
the body Dr Davidson Black” found that certam 
cell groups on the cortex of the brain proceeded in 
their development only if the processes of another 
distant group of cells had entered into contact with 
them We have here another instance of one embryo 
logical group of cells determining or controUmg the 
development of another group Enough has been said 
to show that the machmery which regulates the 
development and growth of the bram is one of the 
utmost complexity We have no reason to suppose 
that it IS of a kmd which lies beyond the comprehension 
of the human mind, although it may take centunes of 
neurological mquiry to lay bare its nature The one 
point we arc certam of is ihit the factors which regulate 
the development growth, and arrangement of the 
countless uxuts of our nervous system do work in such 
a way as to produce an t ffective functional result 

The Evolution of Miscuiar ADAPTAnoNS 
In no system of tlie human body do we find mMc 
instructive examples of mechanical adaptation than 
in the muscles wluch carry out the movements of our 
bodies and of our hmbs The nature of the machinery 
mvolvcd m the elaboration of muscular adaptations 
may be illustrated by the development of muscles 
which guard the mouth eye nose, and ear, and are 
concerned in expression The bud which gives rue 
to the muscles on one half of the face beguu at one 
localued site of the human embryo a site m the 
embryomc neck, marked by the hyoid arch From 
this site the young muscle cells or myoblasts migrate 
outwards, over the neck and scalp, round the ear, eye, 
nose, and mouth, as they reach their destinations 
they fall mto ranks and take up such positions as permit 
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iben, when fully difiexentiamd, to perfom efE^tiveiy 
tibeir respective functions The mfluences which con 
troV their movements -ai^d regulate their depositions 
we do not know as yet But udiatever the nature of 
these regi)lating forces may prove to be, we can see 
that they are exactly of the same kind as those which 
control the differentiation of facial musculature in 
monkeys and anthropoids The d^;iee of differentia 
tion of the facial musculature of man is but the final 
stage of a continuous senes of evolutionary forms to 
be traced m the faces of monkeys and anthropoids 
The elaboration of the facial musculature runs more 
or less parallel to the elaboration of the brain 

The manner m which muscular adaptations arise 
may be better exemplified if wc take a muscle whiih 
IS concerned in purely mechamcal actions, such as the 
latissunus dorsi This muscle is concerned m pulling 
the upper arm backwards as in rowmg It works in 
the human body from a wide firm base, placed in 
the lower part of the back— one which extends from 
the sixth dorsal spme to the crest of the ilium As 
pomts of ongin it also utilises the lowest three or four 
nbs and occasionally also the lower angle of the scapula 
This muscle, occupying the lower half of the back 
makes its appearance m the human embryo in the lower 
part of the neck, just below the embryonic shoulder 
blade By the end of the sixth week of development 
the army of celb which compose the muscle Invc 
extended or migrated doanwirds as far as the fourth 
rib, reaching the twelfth nb about the seventh week 
and the iliac crest by the time the human embryo is 
two months old ” iTie success with which the develop 
ing muscle cells reach their ultimate destinations is one 
of surpnsing accuracy, they may take hold of a spme 
or a nb too far up or too low down, but the total result 
is always one wluch makes the whole musile into an 
effective mechamcal engine Such variations may 
make the muscle a httle less or a httle more useful to 
the individual The young muscle cells, when they 
have reached their defimtive sites, arrange themsehes 
in semed^ks, each rank hitched directly or indirectly 
to the lev« through which the collective army of celt, 
exerts its strength 

Now, this muscle has almost thr same attachments 
m the gorilla and chimpanzee as m roan , there is a 
greater ninge of mdmdual variation m its pomts of 
ongm , the marksmanship made by the migrating 
myoblasts is less accurate than m man In the orang 
this muscle obtams no direct ongm from the nbs, 
while m the gibbon five or six nbs are seized In the 
pbbon, however, there is no direct muscular origin 
from the crest of the ilium In the old world monkeys, 
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and also m dieir American cousms, the ongm ot the 
latissimus 18 lestncted to the lower three or four dorsal 
bpmes, the ongm from the iliac crest is shght or m 
direct , while the fibres rismg on the side of the thorax 
are not directly attached to the nbs Very occasionally 
one sees fibres ming from the lower angle of the 
scapula of monkeys, a vanation m attachment which 
has become very commem m man In these vanations 
of attachment we arc seeing evolution at work, and 
ICS machinery hes m the forces which regulate or control 
the migratory movements of the young muscle cells 

Invluencr or Nksvb connections 

It IS true that nerve fibres have entered, and formed 
a umon with, the muscle mass m the neck before 
migration has set m, the nerves are earned along 
by the migratuig muscle horde , differentiation of the 
muscle fibres begins at the point at which the nerve 
enters the muscle moss When muscular fibres are 
fully differentiated they depend on their union with 
nerve fibres for a eontmuanre of their health and life 
But the migratory impulse, be that impulse what it 
may, hes not in the nerve umon but in the muscle 
dements themselves, for Ross G Ilamson“ found, if 
the limb of a dcvelopmg tadpole were depnved of its 
nerve supply, the muscles still became duly differentiated 
in their usual stations 

AdAFTATIONS may APPEAK FiaST AS OCCASIONAL 
Variations 

Let us take another example to lUustrvte the manner 
m which a new muscular feature has been evolved in 
man’s body The musdes of the calf of mans leg 
have taken on an enormous growth to raise the heel 
m walking The structure of the deeper muscle of 
mans calf, the soleus, has taken on an extremely 
complex and effiaent arrangement of fibres, its 
ongm from the postenor aspect of the bmes of the 
leg is particularly extensive In all dog like or prono* 
grade apes this muscle has a narrow ongm from the 
smaller bone of the 1%, the fibula, and this is 
usually the case m the oithograde apes, or anthropoids 
In man the ongm of the muscle has undergone an 
extension, (C large part migrating from the fibula and 
obtaining on extensive attachment to the tibia But 
this extension to tiie tibui which is constant m man 
occurs as a frequent variation m all the anthropoids 
Out of 8 gorillas exammed, 3 had a tibial ongm for 
this muscle , this was also th^ oue m a out of 11 
ebunponzees, i out of 8 otangs, and a out of 13 gibbons 
In tlm anthropoids there is a tendency for the soleus 
to ext«ad its ongm to the tibia , m man this tendency 
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has become a fixed habit This is but one instant-c 
of what IS often to be observed m the study of human 
evolution, where an occasional sanation in apes has 
become the established form m man 

flow has this tendency to vary in a definite direction 
arisen ^ It is a direction which im ceases the functional 
cfficienc> of the human leg Has this tendency amen 
in apes as a result of the manner in which they climb ? 
Or IS It, as Huxley would have us infer, a tendency 
which IS inherent in the developing solcus and has come 
into existence under the influence of some unknown 
factor which regulates the dcselopmental movement 
of muscle cells ? I think tliat Huxley s interpretation 
IS the true one 

Let us take another example Under the skin of 
the sole of mans foot hes a muscle known as the 
short flexor of the tews In man ill its four bellies, 
designed for the outer four toes lu\e a solid liasis of 
origin on the hone of the heel , from such an origin 
the collcetice musdc can pli> a helpful part in mam 
taming the arch ot man s loot Now m the monkey’s 
foot while the muscle for the second toe irises from 
the heel the muscles for the three outer toes retain 
a primitive origin fnim in adjacent surface provided 
by moving tendons In the gililxm it is usual for the 
musile of the third as well is of the second toe to 
have moved its origin to the heel m the great anlhro 
poids particularly in the oring the muscle of the 
fourth toe has also left the tendon and migrated to 
the heel in man ill four have moved Here wc see 
a human eharaeter irising as the culmination of a 
tendenc) which can Ik observed, to a greater or less 
degree in the feet ol all those animals which are most 
closely related to man, jet more primitive than him 
in structure Hie migration of origin, on the part 
of tlie embrjonic niuseuhr cells is of a useful or 
purjiosive kind We cannot avoid the eomlusion that 
tlie growth and development of young muscle cells 
aa controlled bj influences or means which work 
towards i func tional result 


THt Oricin or A Miscu vrciUAR lo Man 
M an possesses a muscle which is jKculiar to himself 
—the peroncus tertius — and it will help us to under 
stand how new structural features hav e been, or are 
being, evolved if we note the manner in which this 
muscle makes its appearance dunng the development 
of the leg and foot of the human embryo The 
peroneus tertius raises the outer border of the foot 
and assists in applying the sole of the foot to the 
inequalities ot the ground in walking If we examine 
a hundred human legs we shall find ninety m which 
the peroneus tertius is a complete and separate muscle, 
but m the remaining ten We shall find some m which 
It IS separated only to a greater or less degree from an 
adjacent and older muselc, the long extensors of the 
toes, and some in which it is quite unseparated from 
this muscle, as is the case m the legs and feet of 
anthropoid apes In the gonlla one notices occasionally 

a tendency for the outir fibres of the tendon going to 
the fifth or small toe to sttaj or migrate towards the 
outer border of the foot' When w e turn to tlie develop 
ing leg to ascertain tiow this new muscle makes its 
appearance in the human embryo, we find, towards 


the end of the second month of development, that the 
mass or colony of muscle cells which are to extend the 
toes, becomes separated from the common extensor 
muss of the leg, and that, in turn, the muscle cells 
which are to form the Mroneus tertius separate or are 
cleft from the outer side of the long extensors of the 
toes — from the part concerned in extcnduig the httle 
toe and miidentilly in tummg upwards the outer 
Ixirder of the foot The peroneus tertius represents 
a colony of muscle cells which have broken away from 
the parent muscle — the long extensor of the fifth toe 
The tendon fibres liave broken away from those going 
to the toe and migrated back wards along the outer 
border of the foot, thus givmg-ftlfllltan advantageous 
position fur the performance of their function in 
walking 

Weh ive here all the properties manifested by develop 
ing muscle masses- a power of cleavage or separation, 
and a power of migration What causes these outer 
muscle cells which are destined to act on the most 
extern il of the digits to breik from the parent mass 
and assume i sep irate functionil identity? I agree 
with Hu\Uv that there arc no grounds for believing 
that the behaviour of embryonic muscle cells is in 
any waj influenced by exianences gamed by adult 
muscle fibres When vertcbrite limbs came first into 
existence the muscle colonics which deployed to form 
the extensors of the toes grouped themselv es so as to 
get a functional result In the ease of the outer toe 
there was a double function the extension of the toe 
and the everting, of the foot In the human foot the 
muscle tells which evert the foot have sepiratcd them 
selves from those which extend the little toe The 
tvoliiliondry machmerj lies in the behaviour of the 
cmbrvonic muscle cells or mv oblasts 


Instancfs or Pauaiih Iniilritancx 
let me cite two other examples which go to show 
that m> oblasts possess evolutionary tendencies which 
work towards a purposive or functional end The 
interosseus muscles of the liand and fixit of monkeys 
arise, not from the adjacent surfaces of metacarpal 
and metatarsal bones, os they do in man, but from the 
liases of these Imnes, m the palm of the hand and sole 
of the foot In the human embryo the interosseus 
muscles appear in the same palmai position as that 
which IS retained in monkeys In the most primitive 
of anthropoid apes — the giblxin, and also in the highest 
of South Amencan monkeys — ^the howler monkeys — 
Atelcs — the origin of the interosseus muscles have 
imgrated so as to take a partial hold of the adjacent 
suHaces of the metacarpal and metatarsal bones In 
the great anthropoid apes— the gorilla, chimpanzee, 
orang— and in man, these muse les have sunk in between 
and seized the adjacent surfaces of the metacarpal 
hones of the hand and metatarul bones of the foot 
This migratory tendency has seized upon, or become 
manifested in, the muscles of the hand as well os m 
those of the foot, although these members ore subject 
to different functional influences We can account 
for such evolutionary mamfestations only by supposing 
that m a remote common ancestor of aU tlte memben 
of the higher prunates there was n latent tendency 
m the myoblasts of the interosseus muscles to deploy 
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aod group themselves m a- new way, one which gave a 
better functional result 

Another striking fact is that the muscles which have 
become reduced or vestigial in man have also become 
reduced and vestigial, although usually to a less 
extent, jn the anthropoid apes All of these muscles 
plantam, palmans longus, peoas parvus latissimo 
condyloideus, omo cemcalis, etc , are la d down in a 
nomial way during the development of the embryo 
after being laid down retrogression sets in We Imt 
here again to deal with functional tendenres Tlit 
piachmery of reduction is resident in the pro< esses 
which govern the development of structunl systems 
in the embryo As W Roux supposed, there may lie 
a struggle for survival between the system of tells 
which make up the body of an embryo 

Thi. AnAI*TAT 10 NAL PROIS.RT1KS 01 BoNr ( H.LS 

By the fourth month of foetxl lift >oung ntrvi tells 
and young mustle lells have lakin up tiu r definitive 
position and amngement On the other h ind whiU 
blood torpustles rettin ill through tht life of the 
individual the migratory powtr wliith is lost b> mtst 
other tells of the Ixdv early in foetal 1 ft Iht uUs 
which line bltKxl and lymph vessels and tl )se wh h 
line the pcntontal and pleural <avitus“ retun all 
through life i power to proliferate and |)iodutc new 
tissues which are of a puqwsive kind Suth cells 
atun the chief tharaetenstic of tmbnont cells tht 
power to arrange themstlves as part of i lumtional 
complex Bone cells also rcttin powers cf purpisivt 
action Nothing is better known than ih it if a Ixim 
of a ntkety ehild bends under the weight of the I-kxI) 
the Nine cells lying in its eoneavit) will pr lifer Ue 
and build a buttress to strengthen the shaft It i 
not necessiry for us to speculate here as to the cm I 
stimuli which ( ausc bone cells to liehave in this manner 
It IS enough for our present purpose to note tliat they 
react to fulfil an end necessary for the iKtasion *® 

John Hunter discovered the remarkable power 
which lione cells possess to remodel Ixmes during 
growth While bone cells are budding at one part 
of a bone, they are at another part of the s imc Ixmc 
busily engaged in taking down their previous handiwork 
The coordinated laanceuvres of the irmics of lx>nt 
cells concerned in the growth of the jaws and eruption 
of the teeth are extraordinary When teeth aa 
eruptmg and also long after they arc cut their Ixmy 
lockets are being constantly altered and remodelled 
by hundreds of thousands of osteoblasts embedded 
in the bone surrounding the dental roots While 
new bone is being laid down on the outer side of the 
jaw under the gum, the corresponding bone on the 
mner side of the gum is being absorbra But in the 
tooth socket itseU the opposite is ha^mng new 
bone H beuig laid down on the inner side of the tooth 
socket, while it is being removed from the wall forming 
the outer side of the socket New bone is being laid 
down under the roots so that thi socket as a whole is 
being raised and moved m an outward direction 

** Aa aaeMmt af tS* aotiaai and laaaUaos of Twonlar turan mil bo 
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The crowd of osteoblasts mvolved ui this operation 
are clearly co ordinated m their action , they move 
on towards a functional result Although we do not 
know the exact means by which their action is co- 
ordinated we have, in the qualities and tendencies, 
possessed by hone cells part of the machinery of 
evolution ( artilagc tells during embryonic life, 
must be to ordinat^ m their growth and arrangement 
fn the foetal hand wc find they have fashioned the 
joints to meet the needs of the musi Ics which act on 
them thus permitting harmonitus movements of the 
wrist and digits The development and behaviour 
of embryonic cartilage tells constitute pirt of the 
maehmeiy of human evolution 

Co ORDINATION IN THF CiROWTH OF BoNh 
MuSCIh AND NlRVF fhCLS 

I have dealt with the liehaviour if young tells of 
bone muscle and nerve eintres in the developing 
embryo in order tint we may appreciate the com 
plexitv of the proecss involved in produeini, a new 
strut lural ulaptation of tht hum in Ixxly \Vhen we 
sit up or wall our vertebre are bilimed one upon 
another by means of a lompltx senes ol must Its at ting 
ujMm an equally complex icnts of levers the whole 
tontmlled by intmate groups of nirve itlls situated 
in the spinsJ cord ind brun Tht uiitomual tv id 
tme” leaves us m no doubt tlurt the spinal mcch inism 

f man has been evolved from one very similar to that 
now seen m the anthropoid ipcs Indeed in the 
young (himpan/cc and gonlh many of mins spinal 
adiptations an* ilreadi present In the evolution of 
a human from an anthropoid spine we hive toionecivc, 

(1) that the multitudes of bone cells involved m the 
building of vcrtebril prottssts of the embrvo were so 
influenced in their ojx rations that the levers they 
built were altered m strength, inclination and form , 

(2) the countless myriids of myoblasts involved in 
the formition of the spinal musculature wire so 
influenced that thiy took up new positions and effeited 
new combinations (3) the carlihge tells whiih mould 
the contours of the mtervcrtebnl joints wta moved 
to alter tht shapes of the artiiulir surfaces so os to 
provide the needed contours, (4) the nerve (ells of 
the spinal cord and brain, presiint, over the reflex 
ind voluntary movements of the spinal museles, had 
to undergo increase in numliers, rearrangements m 
groupmg, and readjustment of contacts Wc have to 
postulate that m the human embryo there exists a 
machinery which co ordinates the development and 
growth of all the diverse hordes of embryonic cells 
lonccmed in the formation of man s spinal mechanism 
and causes them to move m a direction which, at all 
stages of evolution, yields a hirmonioue funitional 
result 

Thi-ory or Hormonfs 

There is only one theory which affords a rational 
explanation of how such complex adaptations ran be 
brought about — the theory Of Hormones postulated 
by btarlmg in 1905 •• Although Prof btarhng devot^ 

*> Mans POflnn Iti Cvitetran and Dtootden Bnt Utd Jomm, 
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the (plater part of hu Croonian lectures to demonstrate 
the part played by chemical substances or hormones m 
CO ordinating the functions of the body he clearly realised 
that hormone control formed the basal machinery of 
ail evolutionary processes in the animal kingdom 

In the lowest organisms such as the bactena 
and protozoa the only adaptations mto which we can 
gain any clear insight are those to the environment 
of the organism and m these cases the mechanism 
is alniost entirely a chemical one In tlie 
lowest metazoa such as the sponges there is still no 
trace of any nersoiis system The coordination 
between the difieront cdls of the colony w still 
determined by purely chemical meins If as 
I am inclined to believe all the organs of the body 
are regulate 1 in theu: growth and activity by chemical 
mechanisms similar to those 1 have described an 
extended knowledge of hormones gives complete 
control of the body 

VVe are justified, on all grounds, m looking upon 
the human emlnyo in the e irlier st ij,es of its develop 
mg as a i olony of protoplasmic units or i ells, or(,anised 
under a system of government controlled by hormones 
1 < ach memlier of the colony, we must suppose, has the 
power of arcularismg by means of the hormone 
postal system some or all of the other members of the 
culon> in such a wiy as to notify its needs and compel 
their 1 0 oper ition With e ich step in the difiercntiation 
of the embryonic tissues there must be a further 
ckbor ition m the hormone system of intercommunica 
tion and government until the foetal stages are reached, 
when the growth regulating substances liei ome installed 
in special controlling c entres represented by the glands 
of intern il secretion — the pituitary, adrenal, thyroid, 
etc We know that juices expressed from embryonic 
tissue contain substinies which stimulate the proltfera 
lion and growth of living tissues, we kirow from 
observations already cited that one group of embryomc 
cells can control the manner m which another group 
develops, but wc have to admit also, that our know- 
ledge of the action of hormones m foshionmg the growth 
of organs is still in its infancy The vista presented by 
this unexplored field of knowledge is infinite in extent 
and complexity, and will provide embryologists with 
many centunes of labour Their labour will reveal m 
full the true nature of the machinery which underhes 
the production of structural adaptations which occur 
in every port of the animal body m every stage of its 
evolution 

THt SlGNinCANCE OE AcsOMFGALY 

A long and close study of the bodies of men and 
women who have been the subjects of that strange 
disorder of growth known as acrom^joly, has convinced 
me that the system of hormones, which controls and 
co ordinates the growth of various organs and parts 
of the body is orgamsed, like the nervous system, on 
a reflex basis There are reflexes of growth just as 
there are reflex actions of muscles, both kinds of 
reflexes serve definite purposes in the economy of the ' 
body The gjlands of internal secretion provide sub 
stances which control the action of organs and of j 
parts of the body , they also produce substances ; 
which CO ordmate the growth of the organs or parts j 
concerned m these aciioiu In the subjects of acro- 
megaly the pituiUry gland u enlarged and its structare ' 


more or less disorganised , the parts of the body whioti 
respond to bard toil, such as the hands, feet, a^ laws, 
be<»me greatly and irregularly over^ttA All tbo 
systems of the body— muscular, bony, respiratory, 
circulatory alimentary, and renal systems — axe irw 
volved , idl show an abnormal d^pee and land of over- 
i growth 

We find a clue to most of the growth disorders of 
the human body, such as acromegaly, in a knowledge 
of the mechanism of normal growth Growth dW- 
orders— dwarfism and giantism— are but dMngemaits 
of the various parts of the normal machinery of growth 
Sir James Ma^enzie regards the symptoms of illnes^ 
manifested by suffering mcn*%ll^women, u 
rangements of the normal reflex functions 01 their 
bodies In a like manner we may consider disorders 
of growth, such as acromegaly, as a derangement of 
a normal mechanism — that which co ordinates the 
response mode by the various parts of the body to 
exenise and traimng When a man passes into train 
mg, whether it lie to use his hands os a labourer, his 
birejjs as a bhcksmitli, his legs as a runner, or his 
arms as a rower— the responsive growth is not confined 
to the muscles of hts hand, arm, or leg All the bones 
of the body respond to a greater or less degree , so do 
the heart and lungs, so do all the systems of his body , 
he has to eat and digest more We cannot imagme 
suih a coordinated functional result being brought 
about one which affeits every system of the body, 
unless we postulate a cuntrollmg system of hormones 
\or can there he a doubt that acromegaly, m all its 
stages and degrees, represents a diseased manifestation 
of this adaptation^ s^lem 

lo fit all the bits of this puzzle into a connected 
whole we have to suppose that muscles m sustamed 
action do emit certain substances which pass mto the 
cutuktion and thus reach the pituitary gland We 
have to suppose that m the pituitary these substances 
elicit responses leading to the emission of other sub 
stances which pass mto the circulation and thus reach 
and influence organs which are correlated m action 
with the muscles directly involved We have here idl 
the elements of a reflex system — ^the pituitary servmg 
as a chief centre or hormone-btaui In acromegaly 
the disordered condition of the pituitary l^s to a 
flooding of the body with adaptative hormones ^ter 
the most trivial of muscular actions, and hence its unr 
r^iulated growth • 

Baswell’s Disoeoke 

In the Museum of Cbarmg CYoss Hospital, Huxley’s 
old school, there is the skuU of a boy which shows a 
very instructive disorder of growth It is not a unique 
specimen , many cases of an exactly Similar k|iid are 
known The boy came mto the hospital for treatment 
of a tumour like swelling of the face, for which Mr 
Barwell tied the right carotid artery The boy died, 
and it was found that, on the right side of hu s^, 
all th(»e structures which are concerned m mastication^ 
and only the structures concerned m thu functioa, were 
greatly and uniformly hypertrophied The condition 
was clearly produced long before birth, for all ^ teeth, 
including those of-the miUc dentition, were nearly twice 
the normal size on the right side of the mouth So 
were the jaws and all the bony struts of the face whidh 
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th^ jftwa , «o wtntheiwjiM^of inAsticati(m, 
tlte tonporo mandibuhr jomt—in thort, all dental, 
tiony, nmicular, vascular, and nervous stnctures con- 
cmied m ntasticatton we cannot conceive how such 
disorders of growth could be so sharply limited to a 
smg^ functional system unless we agree that the 
macbin^ which regulates growth and development 
IS organui^ not on an anatomical, but on a functional 
basis 

USE-IHHBRITAHCK 

In the foregoing paragraphs an attempt has been 
made to picture the means py which the development 
and growth of the various cell groups, which make up 
the Imy of the embryo, are co ordinat^ and controlled 
Such evidence as we have justifies us m the belief that 
there is an automatic system of control worked by 
means of hormones, and that this machmery, m all its 
variations, tends to produce a functional or adapta 
timal resiilt The very impwtant question remains 
to be considered can this machinery, which controls 
the differentiation of the tissues of an embryo, be 
influenced from without? Or does it, as Bateson 
believes, work on towards its destined result, in spite 
of all surroundmg conditions and mflucnces? Fhc 
gemtal glands and their contents, of both man and 
woman, are exposed to all the substances be they 
nutritive or hormonic in nature, which flood their 
circulatory systems In 1906 J J Cunningham •• 
applied the theory of hormones to the problems of 
heredity lie conceived it ^siblc that the gemtal 
cells could be influenced, and so altered in their ron 
stitution, by hormones thrown off by all the organs 
and parts of the parent body There is no mberent 
physical obstacle to prevent one from entertainmg 
such a behef Such a conception implies the possi 
bility of hormones— function regulating substances 
of a parent coming into contact with and uifluencing 
the controlling action of the embryonic hormone 
system If it were possible, as is assumed m every 
form of Lamarckian behef, for parent products to come 
m contact with, and thus alter, the machinery which 
controk the growth of the embryo it would be a con 
sequence of the utmost import for mankind By a 
full use of our brains, of our teeth, or of our hands we 
might hope to influence the development and growth 
of the I urrespondmg parts m our children 

EviDiiNcx or THF Tffth 

I have selected the teeth to test the question as to 
the part played by use m the evolution of structural 
adaptions Then can be no doubt that the manner 
in whidi the crowns of man’s sixteen upper teeth fit 
against corresponding surfaces of the lower sixteen 
give us as fine a structural adaptation as we may hope 
to cite Ihere is the additional advantage that, as 
the teeth are the most persistent of fossil remains, we 
know more of this system m the forerunners of man 
and of living anthropoid apes than of any other parts 
of theu: anatomy Wrther, m highly civilised races 
teeth are not only more liable to decay and to irregu 
lanties of eruption than m primitive races, but there 
18 also, in avdued peoples, a marked tendency to a 
reduction m size and number of the dental senes We 
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see, too, m the evolution of the doititions of the higher 
pnmates, when the pattern of the enamel changes m 
one tooth, it changes in all of them , if one tooth tuten, 
the opposing teetii have to alter in conformity , we 
see that if the dentition strengthens, all the members 
of the senes participate , whm reduction sets m, all 
the teeth suffer a r^uction m a definite order But 
these changes cannot be due to use, for the crowns of 
the teeth are laid down, and the opposing chewing 
surfaces fully formed, while the dental germs he buned 
m the gums and long before the crowns come mto use 
When they do come mto use, the teeth formed in the 
upper jaw possess the exact surfaces needed to oppose 
those of the lower jaw After usage, especially in apes 
and primitive man, the opposing surfaces become 
worn off , if use haid any meet here it would be to 
produce teeth with eroded crowns 
It 18 clear that functional adaptation, so far as 
concerns the production of teeth, is a property resident 
in the embryorac tissues , the effects of usage in the 
parent can have no influence on the machmery which 
shapes the dental crowns m the mouth of the foetus 
ind infant If this is true of one system of the human 
Ixidy, It IS probably true of all other adaptational 
systems -such as the brain, hand, and foot Nature 
would have been foolhardy to entrust the future of 
my race whatsoever to the voluntary efforts or natural 
inclinations of the parents As far as possible she 
sterns to have safeguarded the progenv by isolating 
the gonads from the functional influences of the 
parental body 


The Gi:kh>pla8m can bf pfruanintly injirsd 

Yet there is one line of evidence which shows tliat 
the spermatozoa of the male and the ova of the female 
m ^ acted on or injured from without Darwin “ 
Ins alated the case of a cow in which one cyt was 
injured when she was m calf The calf was born with 
the corresponding small and blind In more 
recent years Marey “ has recorded an identical result 
in a mare , one eye w is injured when she was pregnant, 
and the foal was bom with the corresponding eye 
small and blind Hitherto we have been inclined to 
regard such cases as mere coincidences, but the well 
known expenments of Guyer and Smith ** provide a 
rational explanation Thtj injected mto the veins 
if doe rabbits, about the end of the second week of 
pregnancy, doses of a substance which has a selective 
ind toxic action on the lens of the eye Many of the 
young were bom with defects of the eyes — cataract of 
the lens being particularly frequent When these 
voung rabbits grew up and bred, many of their young 
sliowed the same defects The develojHnental dis 
order could be transimtt^ in the spermatozoa as well 
08 in the ova These experiments show that the 
,^enn plasm can be reached from without and by 
means of a toxic substance can be permanently injured, 
so that progeny issuing from it will show ever afterwards 
1 characterutir and localised defect Prof (h K 
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Slot kard induced -permantnt changes m the gem 
plasm uf gume i pigs by exposing one generation of 
animals to extami and continuous doses of alcxihol 
Dr J (7 Adami " cites several instanc es of a similar 
nature and has summed up the evidence relating to 
the mhoritanee of acquired conditions m the higher 
mammals Many of the cases recorded to prove 
acquired inheritance rehte to changes which liave 
been produced in the skin particularly in its pigment 
cdiT} mg cells On the c\ idence which has accumulated 
thca IS good reason for lielicving that light can act 
upon cpidcmal and other elements of the skin in such 
a way as to effect c hanges in certain factors or elements 
of the gem plasm The observitions and experiments 
made by J 1 Cunmnghara “ on the colouring of flat 
fish, and the more recent oliserv ations which Dr 
Kammcrer** has made on salamanders exposed to 
light, and to dark bukgrounds con lie mterpreted 
only if we admit that reictions in the skin can affect 
the reproductive cells lying within the genital glands 
of the inimals subjected to experiment Notwith 
standing tius admission I do not think as I shall 
mention later that the loss of pigment in fair Luropeans 
IS due t) any direct action of light on the skin It 
IS one thing to injure or influenc e the gem pi ism m 
such a way is to liter the machinery which controls 
the development of the embryo it is quite another 
thin^ to alter that mac hinerv in such a way as to make 
It produce a new mechanical adaptation We know 
of no means hv which the machinery of mechanical 
adaptation c in be iltered from without 


Ari- thi MoiiiRN Conditions or Life altlring 

TIIS CrlRUlLASM OF lUL llUMAN StcX k 


Ihc admissnn that the genital cells can be injured 
or iltercd by substan es eireulatmn in the body uf 
the jiarcnt is of the utmost < onscquenc c for m inkind 
The conditions of midtm civilisation arc making us 
the subjects of i eulissil experiment Six thousand 
years ago, our ancestors scrapinr, i subsistence from 
moor ind shore, passed their days imidst the same 
conditions us surrounded the eirliest types c f evolving 
man M in s laxly was adapted for rough fare and 
unreguhted exposure Mcxlern civilisition has revo 
liitiumsed the einditions uf life in every detail We 
use our brains our skins our muscles our lungs our 
teeth stonuch and bowels our hands and feet, for 
purposes which m new to tficm Our tissues are 
kept soaked with juices containing substances which 
are still strange to them Our crowded communities 
favour the prevalence and spread of all foms of 
mfccrtious disorders in young and old We are dis 
covering that u rough and raw dietary euntiins certain 
elements which ire essenti il for health It would be 
strange if the evolutionary machinery of the human 
body kept on workm„ in the same way as when the 
conditions c)f life were, if not simpler yet much more 
primitive A prolonged and minute eumpanson of 
human remains found in ancient and modern graves 
in England has convinced me that strueturil changes 
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of a minor bnd are offectuig eertam parts of the 
skeleton in at least one-tlurd of modem instances 
The narrow Ixmy opening to the nose, with its Jib like 
nasal spine, its raised and sharp siU, so often seen in 
modem English skulls, are condiuons never present 
in P nglishmen of the pre Roman penMs C ontracted 
palates crowded and defective teeth deformed jaws, 
sunken cheek bones do not become common m English 
graves until we reach the eighteenth century The 
appearanre of these stractural changes in Englishmen 
cannot be attributed to the introduction of any new 
racial clement from abroad No doubt these facial 
changes are due in part tn the sq^J nat ure of our fexid, 
and the disuse of our muscles ofMAbation 

Lack of use alone will not however, explain the 
form taken by these structural alterations , they are 
mjunous rather than helpful they cannot lie cUs^fied 
among the eontnved adaptations We liave reason 
to suspect that defects of eyesight grow more common 
There arc grounds for believing that the great bowel, 
including the c^um and appendix, becomes more 
liable to disorder and to disease with each succeeding 
gencr ition Twenty yearsagoMetehnikofi"cxprcssed 
the belief thit the great bowel of man bad become a 
useless structure, and that he would be better off 
without It The result of recent surgical experience 
lias been to tonvime medie il men thit the man with 
a normal great Ixiwtl is an infinitely fitter and happier 
person than the man without one The only question 
thit remains to he settled is whether it is better to be 
with or without a colon which his become iniurably 
diseased 

I here is thus a certain amount of evidence to support 
the iKlief that ( ertam parts if the Ixxly are less robust 
some of them actually undergoing a structural ehunge 
m a cunsideroblc proportion of piople living under 
modem eonditiuns of hfe I here is also no doubt 
that these changes and suseeptilulities occur much 
more frequently in some fimilies than m others lo 
what extent these new features h ivt liei ome hereditary 
and therefore due to an injury of the germ jilasm we 
e innot yet say But in the light uf experiments like 
those of Guyer and Smith and of Stockard medical 
men have ^rounds for suspecting that the source from 
which new f,encritions of our race issue may not lie 
invulnerable, that our germ plasm may Ixcome tainted 
under the conditions to whiih our bodies are now 
subjected 


The Law of Rfcaiituiation is only partially 

TRUE 


In the foregoing paragraphs I liavc turned aside 
from my mam thSis— the nature of the evolutionary 
mae hinery which has given man his gifts of brain and 
body The nature of this machinery will never be 
understoexl by those who still bartxiur the liehef 
that the human embryo, m its developmental stages, 
recapitulates the evolutionary history of the human 
body I do not thmk any one familiar with the stages 
passed through by the developing human embryo 
would now agree with Huxley when he wrote *• — 
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A man in hu devdofiiAHit nim tor a Uttle irhiie 
Mxidltl'wltit though navar pusmg throngh thefonn 
of the mewMSt worm then ttavuls for a mce betide 
^ ftiSx then Joomejrt along with the bird and the 
nptile for hi* fellow travelieira and only at last 
aflar a brief combanionahm with the highest of the 
lotOr footed and four hanoM world rues into the 
dignity ci pare manhood 

It u true that we cannot explam the infinity of stages 
passed through by a hitman embryo from the fertilised 
ovum, representing the bwMt unicellular stage of hving 
things, to the fully formed child unless we bkieve that 
man like all arumals, has been evolved from the 
simplest of beginnings But every one of these tran 
aitional stages renresents a new form of being never 
one of whidb has been seen at any stage of the world s 
history leading an independent adult existence Everv 
organ and part of the human body passes through 
an extensive senes of developmental changes which | 
receive a full and adequate explanation from the theory 
of evolution, but not one of these changes, from the j 
first to the last copies a form seen in any adult animal 
at every point of development old or recapitulatory 
phases are masked by the unceasmg introduction of 
new and individual features The student of the 
human embryo and foetus b impressed not by its 
recapitulatory behaviour but by the manner m which 
new features are being mtercalated Such facts favour | 
Huxley s view that the machmery of evolution works 
m the body of the embryo uiunfluenced by adult 
experience 


Tbk Use hade by Nature or the Capitalistic 
System 

Saentific men do not need to be told that capital 
u needed for the development and improvement of an 
mvention capital is as necessary for the progress of 
a avilisation as for the extension of a business under 
taking Nature discovered very early m the history 
of the worid that coital is nmed for evolutionary 
progreN A breakfast egg represents the capital set 
asidfe for the development of a fowl and dunng the 
mcubation penod the stock of }rolk makes possible 
any form of expenments which the embryonic celb 
may tend to nuke In the higher mammals the 
capitalistic system has become fluid and elastic- 
represented by the mothers blood and milk The 
placenta and all accessory structures needed for the 
lodgment of the young m the mothers womb were 
mvented and elaboram bv embryomc celb dunng 
the meubating stages m the development of lower 
vertebrates ^e simple yolk capitalistic system 
evolved and elaborated by the embryomc c^ of 
lower vertebrates, became m the higher vertebrates 
transformed mto the elaborate oiganisation which 
gives nse to the placenta, thus secunng for the young 
months of free lodging When we mquux mto the 
nature of the proceu which gives nse to the placenta 
we find that it concerns certain embiyomc celb which 
m the lower vertebrates, proceed to form part of the 
belly wan, part of the bowel and part of tne bladder 
These same groups oi celb m higher maniinals have 
t^cen on theowves an entirely new purixne Instead 
of proceeding to form the parts of w body just 
Olenboned, they give nse to the {dacenta and mem 


branes which envelop the embryo Here we iee that 
embryomc celb and the machinery which tegillates 
their evolutions have inherent m them a power of 
Woriung out the most mtneate mventions and of 
effecting structural adaptations of the most service 
able land 


The Genesis or Man s special Steuctuslal 
Fbatusss 


We need not be surprised seeing how plastic and 
resourceful the embryomc tissues are to md most — 
but not aU^ — of mans charactenstic features appear 
in a modified form as transitional phases m the foetal 
stages of mans nearest alhes — ^the anthropoid apes 
Mans outstanding structural pecuhanties have been 
produced dunng the embryonic and foetal stages of 
his evolutionary history, the corresponding and tome 
what similar characters which appear m foetal anthro 
poids become masked m these ammab by the super 
addition of coarser anunal features which develop as 
their mtra uterme kfe closes and particularly as their 
adolescent and adult stages are passed At birth the 
bram of the baby gonlla is almost as big as that of 
the human baby, but whereas the penod of rapid 
growth continues m the human bram throughrat 
infancy the bram of the gonlla proceeds after birth 
at a slow pace The human bram retains the rapid 
rate of foetal growth for two years after birth My 
fnend Prof L Bolk** of Amsterdam who has done 
so much to prove that man s distinctive characters 
represent a hmtage accumulated m the foetal phase of 
his development has shown that the downwa^ bend 
of the front part of the base of the skull and the conse- 
quent backward position of the face occur at an eady 
point of develo{ment m all mammals The cranial 
bend becomes undone and the face thrust forwards as 
development proceeds in all mammab save in man 
in wlwm these foetal features are retamed until, and 
throughout adult life The nearest approach to the 
adult human form occurs in the foetal stages of anthro 
poid apes The foetal cranial bend is not a prumtive 
or anaent character it was worked out m foetal 
i fe never until the evolution of man took {dace, 
did this feature survive to reach an adult stage 
Let us take another feature— mans hairless skm, 
and m the case of the white races its comparative 
lack of pigment ** In the clumpanzee foetus at the 
si.venth month of development tite hair is distributed 
on the body exactly as m a baby at bulb there is 
the same long and fine hair on scalp the same 
smooth skm covered with a short almost mvisible 
down The skm too which afterwards becomes deedy 
pigmented and blade m the adult chimpanzee at ^ 
stage IB gray, tinged with a trace bf brown At a still 
younger st^ the skm is almost free from pigment 
The young of many of 4he higher primates are bom 
vnth fair hair— often tinged wm rra Fau: hair is a 
foetal character of jpnmates which has become perma- 
nent m Northern Europeans and is found distributed 
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where hoouw i^pet of body 
I am premaung then is no mtdligeiioe d^iiMafteAt. 
I am also pcesuhang, tt Hwdey.^, lhattim woritmlk 
—the cells of the embryo- employed In taraam out 
new human machines, an tpecuduMd into wocawna], 
hereditary ca s tes e a c h caste tnnung out its work in 
a certam way^ way wfaidi ensures a hmctioild 
result I am presuming, too, that the woikiiMb 
represented by the emtwyomc celts an oo-orduated 
m their toil by an daborate system of mtercommunicn' 
non— already descnbed-4he system of hotmooss. 
All hands m the human hutory an ctxtrdiaated— 
not by orders from managers Mforemen, but fay a 
self-relating of honalMMbtfol whidi works 
out functiooal ends autmnatically Vamtuos— useful 
adaptations— an produced by a bias wflmh u inbmeDt 
in ^e machmery of control The men fact that I 
have to resort to so crude a smule shows how ignorant 
we still an of the machmery of animal evolution 


sporadically m North Afnca and CentnU Asia Hen 
we see characters which wen woxiied out in 
fcetal months passmg on to become cbancters oi 
adult life V 

Such examples could be multipbed to a weansome 
extent I do not msh to muiunise the number and 
importance of transient sunian features which i^pear 
m the body of the hunum foetus and mfant , tb^ an 
weU known and of great significance But I do dcsm 
to give a true mterpretatum to such human features 
as are represented by man’s small face and jaws, his 
forehead, tending to be devoid of supia-orbital ndges, 
his large head poised on a long and relatively slewer 
neck they an features first produced m the foetal 
stages of h^hcr primates and now retained by man m 
his adult state The tendency to preserve such fcetal 
chometen is seen m certam genera of South American 
monkeys But all the fossil progemtors of ape and 
man we have yet discovered have a fiu:e, jaws, skull, 
and neck of the more primitive and bestial type 


Thx Bsaking or Fcitai. Inheutawcx ow 
Huxxxy's CoNcxpnoN 

I ntum to Huxley’s disbelief m “ use-mhentance ” 
and to his ccmviction that animals— induding man— 
tend to evolve "abng their predetermmed hne of 
modification *’ It is clear that the mammahan 
placenta, particularlv that kmd of placentation which 
occurs in the womb of man and of anthropoids — 
identical systems — cannot m any way be accounted 
for by “ use inheritance ” They have been worited 
out bv properties inherent in embryomc tissues The 
fact that the moat characteristic features of the human 
body appear first m embryomc or foetal life, and tha$ 
human hke characters appear transiently m foetal 
stages of anthropoid apes, the further fact that many 
constant structural modifications of man’s body are 
seen os occasional variations of the ape’s body, all 
bear out Huxley’s dictum that evolution tends to 
evolve along predetermined Imes of modification 
Hie machmery of evolution works out its untrammelled 
ends in the embrvo and the foetus, except m so far os 
that machmery can be mjured or deflected by what 
may be termed poisons of the germ-plasm It is dear, 
too, that if we are to cast man’s horoscope we can 
read the omens only m the tendencies molested m 
his embryomc and fcetal stages We can alter man’s 
future only in that hrmted way discovered by Darwin — 
by ai^lymg his prmaple of selection 

A Simile 

To make my meaning dear, let me borrow a simile 
from human affairs Some thirty years ago, m the 
inapient stages which led to the modem dev^pment 
of the great motor-car industry, small workshops 
sprang up m almost every town and supffiied a car 
of lo^ design for local needs The struggle f<tf 
survival set m, and successful type», ousting local 
types, led to the fbitaation of great firms which catered 
fm the needs of contments The workmen engaged 
and the types of att made became specialised and 
standardised These peat firms, we know, keep an 
on the market— bmefit by expenence — and modify 
their types to suit demand InventioD snoceett 
laventum m their workAopa But m ^ fiutory 


! CoMCLDSlOir 

I John Hunter gave utterance to mi important truth 
I when be said man’s bony and vascular tissuea retamed 
' the same automatic purposive belmviour as is mam- 
fested by the lowest forms of organised life, such at 
the hydra In the formative period of the human 
embr^, and on the phase when adi^itational con- 
tnvances are bemg worked out m its heart, brain, 
muscles, and skele^, the embryomc cells retam many 
of the purposive, almost consaous, attributes possessed 
by pnimtive umcellular orgamsms No doubt the 
behaviour of embryomc ceO^ as of the simidest 
protozoa, will prove to be imcx m nature — mere 
protoplasmic reactions to appropriate stnnuh In 
bringing about the collective reactions of embryonic 
tissues, which mould them to form structural adapta- 
tions, we may presume that hormones play a leadmg 
tfile The hormone system, to pve the results it does, 
must be framed upon a tekmogical basis 
If we would nebtly understand the evolution of 
the machinery of adaptatum, or, what u the same thum, 
the machmery o^ government, m the developnw boify 
of an animal, we shall do well, as Herbert fencer 
sug^ted, to study the evolution of a people mmg 
from savagedom to civilisation In the earlier atagea 
of the evolution of human soaety we fet that the 
machmery of government is represented by the auto- 
matic working of a berd-mstmetr— an uistmct tending 
m all Its operatimis towards the preservation of the 
commumty The mstmet is biassed m the directum of 
produemg functional or effective results We have 
to study what, m our present ignorance, we must call 
the '* bm-mstmets ” of the vast commumty of proto- 
plosnucumts embraced by the body of a human einhryo, 
If we would understand bow the structural <xmtnvano(ai 
of the human body hove been evolved I. tor one, 
believe with Huxley that the govemm^nt rfiks 
withm the body of the embryo proceeds akmg its iny 
altogether unmfiuenced by occurrences or expenenoes 
wiuw affect the body or bram of the pwrent In 
short, man has come % his great gifta— hu biaoi, hb 
upright posture, lus strange foot aria his nimble haad-^ 
not by any efb^ of Ins osfn, bnt,]ike a favoured child 
of the {oesent day, has faBsn iwu* to a fortmw fe« 
which be has never laboured 
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Lord Grey’s Bill for the Protection of 
Wild Birds 

W E have now for many years had legislation u 
Great Britain for the protection of wild birds, 
in addition to the much older laws relating only to 
game The desirability for such protection has 
received increasing recognition on humanitarian and 
esthetic grounds and it is also to be hoped that there 
IS a growing realisation of the importance of the subject 
from an economic point of view The different Acts 
which have successively been placed on the Statute 
Book ha\e had varying merit as judged by the wisdom 
of their intentions but where they have all so lament 
ably failed is in their ineffectiveness This grave fault 
has been remedied in the wise measure which Viscount 
Grey of Fallodon has introduced mto the House of 
Lords and although his Bill has many other good 
pomts it » probably on that ground that we should 
chiefly welcome it The Bill was read a third tune on 
July 30 and a copy of it as amended in committee is 
before us It is greatly to be hoped that the House of 
Commons will similarly pass the measure next session 
The Bill aims at the repeal of all existing enactments 
on the subject and at making complete provision on 
the new lines recommended m 1919 by the Depart 
mental (ommittee on the Protection of Wild Birds 
All birds to which the Bill applies — that is to say, all 
wild birds other than grouse ptarmigan partridges, 
pheasants and black game — are divided mto three 
categones, each of which is to receive its appropriate 
degree of protection as follows 

Category 1 — Birds m this group and their nests and 
eggs are to be protected abwlutclj at all times and 
places 

Category II — Birds m this group and their nests 
and eggs are to be protected absolutely durmg the 
close season from the ist March to the 31st July (The 
Woodcock is to be protected from the istr February to 
the 31st August and the owners cr occupiers of land 
may take tbe eggs of the Lapwing thereon up to the 
15th April ) 

Category III— Birds in this group but not their 
nests and eggs are to be protected during the close 
season from the ist March to the 31st July except 
against the owners or occupiers of the land concerned 
and their accredited agents 

The birds included in the first and second categones 
respectively are luted m the schedules to the Bill, and 
the third category mcludes all the other birds Roughly 
speaking, the birds m the first category are either 
speaes which are relatively rare or species bf gi^at 
usefulness, such as the owls, which it u desirable to 
encourage Those m the second category are speaes 
which have not been considered quite worthy of the 
first but require special protection during tbe breeding 
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season The Home Secretary or the Secretary for 
Scotland, as the case may be, is to be given power to 
transfer birds from one category to another or to change 
the dates of the dose season He may do this ^ 
general order or. With the consent of the local authorities, 
by local order affecting only a particular district , and 
With the consent of the owner and occupier of the land 
he may make a special order in support of an endeavour 
to create a bird sanctuary, even to the extent of givmg 
all birds m the sanctuary the full protection of Cate 
gory I In exercising these functions the Secretary of 
State IS to be assisted by an advisory committee 

The Bill also contams a number of special provisions, 
some of which are new and others of which are retamed 
from existing enactments The use of certain types of 
trap IS to be prohibited altogether the use of mecham 
cally propelled boats or of aircraft is to be prohibited 
as an aid to killmg or capturing birds the capture of 
birds on highways commons and public places is to be 
prohibited the killing or capture of birds on Sunday is 
to be prohibited and the catching of birds ahve is 
to be prohibited except under licence granted by the 
competent local authority Lastly the hberation of 
imported birds is to be permissible only with the 
authority of tht Secretary of State a wise provision 
aimed at the prevention of mterference with the 
balance of nature 

The great advwe m legislation of this kind which is 
marked by this Bill however hes m its application 
not only to offenders caught red handed but also to all 
persons found in possession of birds, parts of birds, 
nests or eggs which may be presumed to have been 
lUegally taken The onus of proof is to he thrown 
wholly on the possessor in the case of birds nests, or 
eggs m Category I and nests or eggs m Category II , 
and also m other cases during the whole of the close 
season except its first fortmght Further every taxi 
dermist and dealer is to be compelled to keep a register 
givmg all particulars of specimens passmg through his 
hands which come under Categones I and II If this 
measure becomes law we may therefore hope to see 
an end of the scandal that the skms and eggs of some 
of our rarest and most strictly protected birds may 
be seen openly displayed in the taxideilAists wmdows 
or pubhdy advertised in the catalogues of dealers 
Snnilarly, it will become an offence to sell or possess 
‘ plovers eggs after Apnl x> (allowing five di^’ 
grace from the beginning of thh close season speaally 
determmed as regards the taking of these eggs) 

The Secretarv of State is to be empowered to grant 
special hcences to kill or take protected birds or to take 
their eggs or nests either for scientific purposes, for the 
protection of crops property or fisheries, or for other 
special reasons The potential exemption from the 
NO 2808, VOU 1 1 2] 


law m favour of saentific purposes u a useful new 
proviston, but it u to be luq^ that the power wtU be 
very sparingly exercised m view of the great amount of 
useless collecting, especiaUy of eggs, which masquerades 
under the name of science 


The CapUUiy Blood-Vessels 

Tht Anatomy and Phyntdogy oj Captttants By Prof 
August Krogh (SiUii^ Memorial Lectures ) 
Pp xvu+a76 (New Haven Yale University 
Press, Lmidon Oxford U]g|^g|^ty Press, ipaa) 
13s 6 d net 

E very cell of the body is brought mto material 
relationship with all other cells m virtue of 
the existence of a common medium the blood, which 
is mamtamed m constant circulation throughout the 
body Substances absorbed mto the blood from the 
extenor, either through the external or mternal sur- 
faces of the body are thus brought round and pre- 
sented to every cell to be taken up or rejected accord 
mg to the needs of the latter In the same way the 
products of the chemical changes occurring m any 
cell are distnbuted to all other cells so that the Uood 
represents the mternal environment mtegratmg the 
metabohe activities of all parts of the body The 
mterchange between blood and tissues takes place 
only m the capillanes and smaller vems so that we 
may say that the whole vascular system— heart, 
artenes and vems — exists to ensure an adequate 
passage of blood through the capillanes It is there- 
fore rather surpnsmg that the physiology of the 
capillanes has been comparatively neglected until 
die last few years There have been isolated observa 
turns with regard to their structure and contractihty 
and the properties of their walls Some twenty five 
yean ago when the question of lymph production 
and absorption was brought into pronunence by the 
researches of Heulenham the functions of the cells 
formmg the capillary walls were hotly debated, but 
after a few years mterest m the matter died down, 
and physiologists failed to appreciate or to follow 
up the many other problems concenimg the capillaries 
which were imphat m the problems of lymi^ pro 
ductxm 

By a study of injected specimens or of the cunila- 
tioa m the lung or web of the frog it can be seoi 
that an artenole breaks up mto a huge number of 
aqiiUanes, each of which may have a diameter approxi- 
matug to that of the artenole The lelatums m this 
part of the circulation have thus often been compared 
to those m a narrow stream flowing into a lake, and 
It has been taatly assumed that the circulation through 
the capillary network as well os the state of dilatation 
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^ tiie vMseb fonomg thv netw(Mi wen sunplv {unc 
taoDs of the general blood pnssun dtivug blood 
tloou^ the artenole and of the irate of contraction 
of the attende itself 

In nfdmg the views cm the circulation which 
wen general befon the discoveries of Harvey we 
an often filled with astonishment that men endowed 
with mighty mtellects like Leonardo da Vmci could 
not see what seems to us so self evident It is 
difficult to comprehend how any one could dissect 
the heart and be familiar with the effects of wounds 
of different parts of the body and fad to perceive 
the meaning of the valves m the heart and the 
course of Uood through this organ Yet we our 
selves every day an equally bhnd It is kU evident 
that the colour say of the skm depends not on the 
amount of blood m the small arterioles but on the 
fulness of the capillaries Every one knows that the 
capillanes may be overfilled together with constncted 
arterioles giving rise to blue cold skm or that the 
capillanes may be less full but with a vigor us circula 
turn through dilated arterioles so that the skm is 
warm and of the normal colour Ihese two observa 
tions should be suffiaent to show that the state of 
dilatation of the capillanes is not dependent only on 
the condition of the arteries Fven a lifetime devoted 
to saence and research seems mcapable of prevent 
mg us from accepting familiar appearances without 
trymg to understand them It is not until some one 
puts a definite question and our curiosity is aroused 
that we become aware of a problem to be solved 
In science it is the question that matters the solution 
can always be found 

The recrudescence of mtercst m the capillaries 
occuned suddenly many observers bemg led to the 
subject by the most diverse considerations Among 
these Ebbecke was perhaps the most directly mterested 
m the capillaries themselves H H Dale was led 
to mfer mdependent changes m the capillanes from 
his observations on the effects of histamme Krogh 
contmimg his researches on respiration found it 
necessary to consider the volume of the capillary 
circulation reijuired for supplying suffiaent oxygen 
to the wrorking tissues Then dutmg the War the 
committee appomted by the Medical Research Counal 
to mvestigate the causation of surgical shock was led to 
asenbe the mam part m the production of this condi 
Uon to the abnormally dilated state of the capillanes 
Thus from all sides the attention of physiolo^ts was 
focussed on these structures As a result we can 
boast of a very large accession to our knowledge 
not only of the capiUanu but abo of the factors 
(tetennuung the suf^y of blood to the tissues undn 
varying conditions 
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The vohime under review by the man who has 
pertiaps done more than any single physiologist to 
advance our knowledge of the capillanes not only 
gives a connected account of our present knowledge^ 
but also adds to this a large amount of original worie 
which has been previously unpublished Prof Krojdi 
Starts with an account of the anatomy and distnbo 
turn of the capillanes He shows that m muscle, 
for example the number of capillanes which are 
open vanes from time to time acco^ing to the activity 
of the muscle In a muscle of the horse there are 
about 1350 capillanes m every square millimetre of 
transverse section The transverse section of an 
ordmary pm is about half a square milbmetre We 
get an idea of the extraordmary subdivision of the 
blood supply withm a working tissue when we con 
sider that withm a structure of the size of a pm there 
are 700 parallel tubes carrying blood m addition 
to about 200 muscle fibres In smaller mammals 
such as a guinea pig the maximum number of capil 
lanes per square millimetre is about 4000 This 
means that an enormous surface of blood is available 
for mterchange to take place with the tissue cells 
Krogh makes tl e foUowmg calculation Supposmg 
a man s muscles to weigh 50 kilograms and his capil 
lanes to number 2000 per square miUunetrc the total 
length of all these tuL^ put together must be some 
thi^ hke 100 000 kilometres or two and a half tunes 
round the globe and their total surface 6300 square 
metres 

The author makes a plea for further work on these 
hnes There is a nch field for the anatomists m such 
quantitative anatomy especially if the problems 
attacked are chosen accerdmg to their importance 
for the normal functions of the body 

Krogh then shows bv vanous means that the 
capillanes are endowed with an mdepepdent power 
of ciMitractility and that this is due to the existence 
of special lands of muscle cells prebent in all capillaries 
and apposed to the outside of their thm endothelial 
wall It is noteworthy that these cells were desenbed 
so long ago as 1873 by Rouget but the observation 
was di8r^;arde^ and soon forgotten 

In the foUowmg lecture the author deals with the 
innervatxin of the capillaries Here again histo> 
logists long ago detenb^ a nch sufqily of fine non 
mifBullated nerve fibresf^but the physiological signifi 
caoee of these fibres has been revved only m the 
last few years The innervation of the cafallaius 
IS of two kinds In most cases stimulation of the 
sympathetic provokes contraction They are also 
under the influence of the antidronuc iminibes, wbldi 
cause dilatatioo, and, as Bayliss has diown, can be 
exated in the sensory fibres of the postenor root 
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and penidieral nerv«s It seems that at their pen 
phery these sensory fibres form a branching network 
which in some of its functions resembles the diffuse 
superficial nerve network so widely distnbuted m the 
mvertebrata Stimulation of the surface especially 
if painful causes a dilatation of capillanes and small 
artenes which spreads for some distance round the 
stimulated spot There is no evidence that nerve 
cells are mvolved m this local reflex which is therefore 
regarded u an axon reflex The redness produced 
by the apphcation of mustard to the skm is an example 
of this kmd of reaction If pronounced it may go 
on to the production of mcreased transudation of 
fluid from the affected capillanes and to the appearance 
of a blister 

After deilmg with the local response of the capillary 
wall to mechamcal and chemical stimulation Krogh 
proceeds by a senes of carefully thought out expen 
ments to the demonstration that throughout life 
the cahbre of the capillanes is regulated by some 
diffusible substance present m the blood and he 
tracks this substance finally down to the mtemal 
secretion of the postenor lobe of the pituitary body 
Perfusion of a frogs limb with Kmgers fluid causes 
wide dilatation of the capillanes and production of 
dropsy If however the mmutest trace of the 
pituitary hormone is added to the perfusion fluid 
the capillanes retam their normal size and no cedema 
results 

Havmg imved m this way at a knowledge of the 
factors afiectmg the cihbre of the capillanes and 
the volume of the flow through the capillanes m any 
part Krogh then proceeds to consider the bearing of 
these results on the mam functions of the capillanes 
namely the nutntion of the tissues the giving off 
of oxygen from blood to tissue cells the tal^g up of 
carbon dioxide the exchange of dissolved substances 
and the production and absorption of lymph In a 
final chapter he deals with various miscellaneous 
questions closely associated so far as regards then- 
mechanism such as tlie production and absorption 
of mtra ocular fluid the condition known as surgical 
shock and the causation of weals and urticaria under 
the influence of poisons or m persons of the so called 
* vaso neurotic disposition 

It IS nnpossible withm the limits of a review to do 
justice to the wealth of new facts and pomts of view 
brought out m the course of these lectures We feel 
from the outset that we are startmg on a voyage of 
exploration with the author In every new step our 
curiosity IS aroused before we are presented widi the 
solution At the same tone we are conscious of the 
mtellectual dangers which beset the exjflorer in these 
fidds The author states The problems of physw- 
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logy are so comjflicated that, to put it tersely, one 
cannot expect to be able to reason correctly from the 
facts for more than five minutes at a stretch — « 
healthy state of mmd and very similar to that ex- 
pressed by Harvey when be says that be began to 
thmk with Frascatonus that the movement of the 
heart was known to God alone But such difficulties 
and dangers only add to the joy of the chase and wfl 
read the book with somewhat the same fascmation 
and mterest that our forefathers must have felt when 
presented with the immortal tr^ise of Harvey 
The book u written clearly and simply We can 
conceive no better book to put mto the hands of a 
student to arouse bis mterest m the advancuig fnnge 
of physiological knowledge and to acquamt him to 
some extent with the joy and spirit of research 

E H Starling 


Thermodynamics and Chemistry 

(i) Thermodynamics and the free Energy of Chemical 
Suhsiatues By Prof Gilbert Newton Lewis and 
Prof Merle Randall Pp xxiii+6s3 (London 
McGraw Hill Publishing Co Ltd 1933 ) 2$s 
(a) Theoretical Chemistry from the Standpoint of Avo 
gadros Rule and Thermodynamics By Prof W 
Kemst hifth edition Revised in accirdance with 
the eighth tenth German edition by L W Codd 
Pp XX +933 (London Maimllan and Co Ltd, 
1933) 38s net 

(i) CrOR many years back the published researches 
K of G N Lewis and his collaborators have 
occupied a promment place in the branch of science 
dealmg with the application of theimodynamus to 
the solution of chemical problems The book now 
under review of which he and his ro worker Merle 
Randall are joint authors collects and summarises 
these researches and places them m position in the 
general framework of thermodynamics tor this alone 
all interested m matters pertaining to physico chemical 
theory would owe them thanks but the debt is m 
creased by the fact that no better account of modem 
chemical thermodynamics than appears in this book 
can be placed in the hands of advanced students 
The treatment while remainmg m some ways con 
ventional has an mdmdual freshness which makes the 
volume much more readable and interesting than most 
treatises on the subject The material is divided mto 
three parts the first treating of the foundations of 
thermodynamics, the second dealmg with the special 
methods of appdymg the fundamental prmciples to 
chemical problems and the third being devot^ to a 
systematic consideration of the data of thermodynamic 
diemistry As might be expected, the notions of 
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* M co puit lMKlen«y>'* tad activity 
play • part m tha aothool development of the 
tliennedyiiamics of nmple subetances and rolutiotu 
both noQ-conductmg and electrolytic The galvanic 
cell and stngk potentiala receive adequate treatment 
and 4 Iteg chapter u devoted to the Third Thermo 
dynamic Fnncq^ and the Chemiod Constants of 
Nemst The diapters of the last section of the book 
deal systematically with the entropies or free energ es 
of chonical elements and their cbef compounds It 
u m thu section that the book differs essentially from 
all Its ptedecesson So far as dau are available they 
are utilised to calculate the changes m free energy 
attending important chexmcal reactions Thus under 
the heading water there is discussed the free energy 
of formation of water (a) from measurements of its dis 
soaationathightaDpmtuTes (i) from the dissoaation 
of silver oxide (s) from the d ssociation of mercur c 
oxide and (d) from the equilibrium of the Deacon pro 
cess Based on the mean of the independent and con 
cordant values obtamed by these four methods a final 
value for the free enetgy of formation of 1 qu d water s 
gven The free energy changes m the viqiorsation 
and sohdification of water are discussed and finally 
the free energy of formation of the hydrox de ion A 
table IS given of standard free energies of foimation at 
95° together with instructions for its use and numerous 
examples 

While admiring the sk U and dearness with wh ch 
many abstruse conceptions are brought before the 
reader we must (hrect attention to a statement wh ch 
if not exactly erroneous is certainly m sleadmg The 
authors (p X15) after defining change of entropy say 
( Thus entropy has the same dimensions as heat 
capaaty and may be expressed in caloncs per degree 
*44) calculating the difference of entropy 
between sohd and Iquid mercury at the constant 
temperature of Its fieei^ pomt they say We have 
from Fquation (i) A 5 -AH/r If Aff s the heat of 
fusion of one mol namely 560 cal and T u 334 1 we 
may wnte 560/934 1-3 39 cal pc deg 

Surely there is an essential difference between Aif/AT 
(heat capaaty) and Aflf/T (entropy) and surely the 
words per d^pee imply that the temperature s 
variable which is here not the case Such mnor 
lapses as the above are most infrequent and we have 
nothing but praise for the book m generd The 
formule are clear and the notation employed is con 
sutent although not always in accordance with the 
table of International Physico-chemical Symbols A 
good mdex is a valuable adjunct to the volume 

(9) A cordial welcome will be given to the new edition 
of Neintt I Theoretical Qwmistry Written hy one 
wlw IS a master of researdi and of exposition the 
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book has been the guide of many genetatione of eenooB 
pbysieo-chemical students and nothing better of its 
type M ever likely to appear It is not everjrwhare easy 
reading butj^oeestudy of the text will always provide 
an ample reward In the present edition the chspten 
on radioactivity and the tl^ry of the solid state have 
been largely rewritten and sections have been added 
dealing with the structure of atoms and the application 
of X rays to the detenmnation of molecular dimensions 
The translator by not following the German text 
too slavishly has provided a vers on which is both 
readable and accurate though finer shades of meamng 
are not always faithfully reproduced thus (p 767) 
Zutimnmbachtn is translated by sobdtfieaium (p 885) 
Weehsdmrkung by eonverston (p 874) kochstwakr 
sekeuUtdt by eerUunly It m ght be worth the atten 
t on of the publishers to consider the use m future 
ed tions of itahc letters for algebraic quantities as m 
the German original mstead of Roman letters as m 
this translation The former catch the eye better and 
faohtate reading 

A Scientific Introduction to Biology 
Elements of Plant Biology By A G Tansley Pp 
410 (Ixmdon G Allen and Unwm Ltd 1999) 
SOS 6 i net 

wnte a text book of botany is nowadays no 
easy task The subject tself has grown m 
many d rections and it demands some knowledge of 
all the mam branches of saence as a preliminary 
to tackling even the sunpler piobleins wi^ which it 
confronts the student A book mtended for use m 
jujuor classes m a umversity must obviously then be 
the outcome of careful sifting and artist c synthesis of 
raw material if it is to be of any real value and espea 
ally 18 thu true when the demands of the student of 
m^icme have to be satufied Bouny ^iroperly pre- 
sented forms perhaps the best introduct on to biok^ 
for the purpose of the medical student but how often 
when he has asked for bread has he been put off with 
unprofitable and altogether unattractive stones 
Asmodem mtroduction to botany ought to aim at 
affording some real insight into the workup 
of hfe and to make it possible to understand at any 
rate the mote outstanding featutips of that 
os It behaves Hhen m action Ihe machinery » 
vastly comidex, and we have only been aUe as yet 
to certainly know firagmoits of the factory processes 
that go on so swiftly and so smoothly withm the plant 
cell But It u possible ever now to pick out and 
flustiate those processes by judicious ol 

material and so vividly to portray them m their hm 
oothnes ” 
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In hu ‘ Elemento of Plimt Biology ” Mr Tuuky 
haa certainly achieved a great measure of success u 
discharging a task beset with difficulties, and his book 
deserves to be widely read, for it possesses a certain 
wdefinable, but none the less real, quabty of dutmction 
The author has thought out hu subject matter well, 
and he has succeeded better, we think, than any of 
hu predecessors in giving, on elementary luies a clear 
and comprehensive account of the mam features of 
plant life regarded from a truly scientific point of view 
Hu mode of exposition u clear and hu dioice of 
matenal admirable and thus, with remarkable freedom 
from esotenc technicality, he has produced a volume 
that really does provide the student with what will 
stand him m good stead, no matter what branch 
of biology he may ultimately elect to follow up 
Furthermore the book may be recommended wi^ 
no less confidence to those who want to know somethmg 
of some of the most important tendencies in modem 
biology, even if their mam mterests happen to lie in 
quite other fields 

The openmg chapters touch bnefly, and very clearly, 
on those physical and chemical aspects of the subject 
which are so essential to any real understanding of 
the livmg organism The cell its structure, its modes 
of reproduction and so on is suffiaently described 
and Its marvellous variety both m form and develop 
ment, is illustrated by well chosen examples, special 
prominence being accorded to essentials whilst details 
which for the purpose of this book are of less moment 
have been wisely passed over A good account is 
then given of the leadmg and most generally mteresting 
facts of structure and function as duplayed m the 
various mam groups of the vegetable kmgdom, the 
whole treatment being so worked out as to enable 
the reader to obtam a comprehensive, if elementary, 
grasp of the chief evolutionary story of plants 

It u possible that a chapter on genetics might lend 
more completeness to thu admirable volume , but with 
the object the author had more especially before him 
when wntmg it possibly the omission was deliberate 
Moreover, he does, m his closmg chapter bnefly discuss 
the latger aspects of evolution, and the present writer 
especially welcomes the expression of opmion that 

there is no bar to the appearance of characters which 
are of no use to the organism, nor even of characters 
whidi are disadvantageous to it, premded they do not 
handicap the organism stt^enily to destroy its chances 
4^ continued existence This sentence (the italics are 
the authors) is m real accordance with the facts as 
they may be gathered from a study of plants actually 
growmg in the open, and it represents a pomt of view 
which it IS well to emphasve m the face of much false 
doctnne based on fanciful teleology Lucretius, 
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regardmg the matter from a somewhat different angle, 
has well said m hu * Dc Rerum Natura'* (iv 834 5) 

Mil ideo quomam natnmst m empore ut uti 
Possemus sed quod natumst id procreat usum 

J B F 


Kamerlingh Onnes and hts Laboratory 
Het Ntttuurkundig Ldboratonum der Rtjksumversitett 
te Leiden in de Jaren 1904-1929 Gedenkbotk 
aangeboden aan H Kamerhngh Onttes, Dtreeteur 
van het Laboratonum btj gelegenhetd van njn veertig 
jang Prefessoraat op iz November /^lP>"l*p iv + 458 
(Leiden Eduard Ijdo, 192a ) 

A t a recent lecture given m London by Prof H A 
Lorentz Sir William Bragg made the happy 
remark that Holland, per square mile of its land — 
and water 1 — ^produced more eminent physicuts than 
any other country Amusmg, and true The appear 
ance of the volume with the above title u another 
remmder of how true it is Surely it is almost, if 
not quite, without precedent that it should fall to the 
lot of the same scientific investigator to have his work 
commemorated twice during his lifetune Yet thu 
u what has happened here In 1904 there appeared 
a book, produced by his colleagues, to celebrate the 
twenty fifth anmversary of the bestowal of the title 
of doctor on Ueike lOunerlmgh Onnes The name 
of that book u identical with that of the present one, 
e»^pt for the dates— 1883 to 1904, and m its intro- 
duction if a free translation from the Dutch may be 
permitted, its purpose u described as a review of 
what b) him— throu^ih his inspiration, under hu 
direction, by means of the apparatus he has assembled, 
and from hu learning— has bwn added to the advance 
ment of science 

It has appeared to the committee responsible for 
the new coirunemorauon — Prof Zeeman being the 
chauman and Prof Lorentz himself a member— that 
the ocuuion would be served best bj bnnging out 
what Prof Lorentz calls a ' second edition dealing 
with the work m Prof Onnes laboratory during |he 
penod 1904-1933, a period which mcludes the succ^g 
ful hquefaction of hehum in 1908 and the well known 
subsequent advances m the attainment and use of 
low temperatures The cryogenic laboratory at 
Leyden hu for some years become an mtemational 
institution for scientific investigations at very low 
temperatures — a fact made evident by the names 
of those who have worked there and contributed 
papers to thu volume The description given by 
Dr Crommehn indicates what a magnificent and 
well orgarused laboratory it now u , but, until the 
enlarged buildmg was completed and opened m January 
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1^1, lack of space apparently added great difficulties 
to the work, an4 it is significant of the capaaty of 
Prof Chines and those who have laboured with him 
that the output of valuable results has been so profuse 
Ihe new laboratory is indeed a fittmg monument to 
a great man 

The book is, appropriately enough, mamly m Dutch, 
but each contributor has, m fact, written in his own 
language Prof Lorentz has contributed the fore 
word, in which he pays glowing tnbutes to his colleague 
There are five chapters, of which the first contains 
articles descnptive of the laboratory itself Ihe 
late Prof Kuenen describes the mtemational character 
of the work, and Dr Crommehn, upon whom seems 
to have fallen a lion s share of the labour of production, 
gives a very complete picture of the buildings, equip 
ment, apparatus, and methods of work Each of the 
four remaming chapters deals with a specuil field in 
which low temperatures have been applied W H 
Keesom and £ Mathias, among others, contnbute 
papers on thermodynamic mvestigations with gases 
Researches on magnetism at low temperatures tamed 
out by himself and Prof Onnes, are described by 
F Weiss ( hapter IV is entitled Investigations in 
Optics, Magneto optics, and Radioactivity, and 
contams papers by Zeeman, Jean Becquerel, Ehrvnfest, 
and Mme Curie The last chapter, which refers 
mamly to the super conductivity displayed by metgls 
at very low temperatures and contains a piper by 
Einstein, includes abo reviews of results connected 
with the Hall effect piezo electricity, and other 
electric phenomena There are numerous illustrations 
and diagrams , a few sketches appear also, including 
a frontispiece portrait of Prof Onnes, drawn it is 
not clear whether bv himself or by i near relative 
of the same name 

It IS altogether a book worthy of the occasion 
It properly impresses one with the exceptional greatness 
of the work and of the mm Stnctly, of course t 
IS a tnbute from his colleagues and students, but it 
is one in which, without distmction of nation ilit}, 
we should all be ready to join unreservedly 


Thirty Years of Public Health Work 
in Manchester. 

Observations on the History of Public Health Effort in 
Manchester By Dr James Niven Pp vii+ago 
(Manchester and London John Heywood, Ltd , 

19*3) np 

T he retirement of Dr James Niven, the medical 
officer of health of Manchester, hu led to the 
preparation by him of an mtensely interesting account 
of public health effort in Manchester since 1894, when 
NO 2808, VOL 1 1 2] 


he first became responsible for the official health work 
of this city The story is one which will be read with 
interest and admiration, not only by those colleagues 
m the pubhc health service who for many years ^ve 
looked to Dr Niven for light and guidance in the 
application of science to preventive medicme, but also 
by many others who know that samtary progress m 
this period has been as great as, or even greater than, 
the progress in life saving surgery 

Here we can merely direct attention to a few salient 
pomts, advismg all who can obtam a copy to study the 
report in detail 

In the stnde forward of preventive medicine, there 
has been a tendency to have regard solely to specific 
infection as a source of disease , but Dr Niven wisely, 
in the outset of his report, expresses the well founded 
view that by far the most important influence which 
has governed the improvement of the public health in 
Manchester, apart from economic conditions, has been 
the removal of organic filth whether within or without 
the habitations of the people The story of improve 
ment in this respect is vividly tuld, the region of 
least success being that of emission of smoke from 
chimneys 

The general result of all the reforms achieved, as 
shown m vital statistics, companng the period 1891-95 
with 1916-ao is that the general death rate has de^ed 
40 per cent , typhus fever is extract, the death rate 
from enteric fever has dcclmed 9a per cent , diairboeal 
diseases 74 per cent , the rate of infant mortality 
44 per cent , and pulmonary tuberculosis 4a per cent 
The story as regards enteric fever and diarrhoea is 
especially impressive The abolition of pail closets, 
the reform of stable yards, the aid furnished by 
bactenology m the diagnosis of entcnc fever, the 
recognition of earners and shellfish os important 
sources of mfection, and steady actipn agamst the 
domestic fly have all home their share in secunng the 
vast improvement vhich is recorded 

Dr Niven was the pioneer of admimstrative control 
of tuberculosis in Great Bntain, and his review of 
progress made is especially important In defending 
direct acbon against the disease as distmguished from 
indirect action against slum dwellings, he holds the 
balance very fairly He agrees that history and 
expenence ahke point to the rehef of economic pressure 
as the most powerful weapon in combating tuber- 
culosis, but attack solely from this pomt of view 
erroneously assumes that economic conditions can be 
altered at will This being so, there is no excuse lor 
neglectmg direct action founded on an intuute know 
ledge of the disease There is the further point that 
we are concerned with a vicious aide Not only does 
poverty favour tuberculosis, but it is itself a povettj^- 
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making disease, some 40 per cent of exutmg poverty 
having been estimated to be due to it In a fuU 
discussion of housmg difiiculties, Dr Niven pomts out 
the unpoBsibihty of securing satisfactory housing in 
central districts on economic Imes, and m tlus connexion 
suggests that the necessary expenditure might be 
diverted from what is wasted on alcoholic drmlcs He 
asks, Can there be any doubt that the hquor trade 
paralyses the hands of the soaal reformer and keeps 
the peoide poor ? 

Only a few of the important subjects discussed m 
this i^uable review of pubhc health progress have 
been mentioned , but we trust that the attention now 
directed to it may lead to its study by many who at 
present realise inadequately the vast strides already 
made in the prevention of disease and m the improve 
ment of the pubhc health 


The Ichthyosaunans 

Die Ickthyosauner ies Iaos und thrt ZusamtiunhaMgt 
Von Fnednch von Huene Pp vm -f 114 + aa 
Tafeln (Berlm Gebruder Bomtraeger rpaa) a^s 

B aron F von huene u weU known by ha 

numerous wntmgs on fossil reptites of strange 
and rare types which are represented by more or less 
fragmentary specimens He has now turned his 
attention to the comparatively familiar ichthyosaunons, 
of which, perhaps more nearly complete skeletmis 
occur m. museums than of any other reptiles As he 
remarks, the osteology of this group is now rath«r 
well known He therefore devotes his work chiefly 
to a definition of the species, with an attempt to arrai^ 
them m genera and to determme their relationships 
He has made many new observations on the specimens 
from the Lsas of south Germany, of which he pub 
hshes important illustrations In this research he 
acknowledges especially the valuable help of Dr 
Bernhard Haufi, of Holzmaden whose fine prepara 
tions of Liassic reptiles and fishes are now scattered 
through many museums 

Baron von Huene adopts the usual classification of 
the ichthyosaunans mto those with the fore paddles 
broad and those with the paddles long and narrow 
He also considers that these two groups remain distmct 
from the begmnmg to the end of the career of these 
marine reptiles He recognises and names more 
genera, however, than have hithdrto been supposed 
to occur, and his taxonomy is not likely to meet 
with general i^iaoval Ichthyosaurus, for examine, 
altogether disappears as a generic name, and other 
generic nama already exist having pnonty over some 
of the new names proposed The taxmomy is indeed 
the least acceptable part of the work 
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The rtratigraphical disttibutMU df the iditliyp' 
saunons m the Xjos of south Germany is shown m a 
tidile, and it would be mteresting to make an equally 
detailed study of the distnbutioa of the spedes m the 
several aooes of the Lias m En^^and Except the 
typical speaes of Ophthalmosaums from the Oxford 
day, the lator idithyosaunans ore still known only 
by compaiativdy fra^entaiy specimens 
The author concludes his work with a large table 
of outhne sketches to illustrate the evolution of the 
tththyosaunans from their first appearance m the 
Middle Tnas to their disappearaj^m the Upper 
Cretaceous At the beginning he^S^ the sniali 
Mesosaurus, of Permian age, which he omuideirs may 
be related to the semi aquatic primitive ancestor of 
the whefle group, which still remains unknown The 
Tnassic forms are represented as long bodied, with 
the backbone only slightly bent downwaids where a 
smaE caudal fin arises The caudal fin is completed 
before the end of the Liassic penod , and it bMomes 
more effective as a propeller by the shortening of the 
caudal pedicle m the Upper Jurassic forms The only 
Cretaceous speaes sufliaently well known for restora 
tion IS represented as agam slender with a compara 
tively small though complete caudal fiu 
The volume is excellently prmted and illustrated, 
and we commend it to the notice of all students of 
vertebrate paleontology A S W 


Our Bookshelf 

Du stettuettiichm StaHomn its Btrstalts wmschtn Basel 
und Dtkbtrg Vcm Fntz Saiasin Prdhistonscber 
und anthropologischer Teil von Fntz Sarasm 
Palaontologiscber Teil von H G Stehlm, unter 
Hitwukung von Th Studer (Aves) Mit 3a Tafeln 
und so Textfiguren Neue Denkschnften der 
Schweizenschen Naturforschenden Gesellschaft 
Band hv Abh a (Basle, Goieva und Lyons 
Georg und Co , 1918 ) n p 

Tbs above volume, only recently issued though dated 
1918, contains some 390 pages of text, with 33 full page 
illustrations at the end There are also some 30 
figures m the text giving sections, maps, and the like 
A full and careful account of a number of diggings just 
south of Basle is given, mduding a descnption not only 
of the archsBological finds, but also of the mammalian 
and bird remains The whole forms a useful addition 
to our knoadedge of prehistoric tunes m this region 
The first part of the volume is devoted to a description 
of finds from a number of caves The mdustnea 
recognised are Nedithic, Azihan, and Ma giialfmiaw 
Owing to the area being outside the rcgim of glaciation, 
the determination is done on purely typological grounds 
X Neolithic bunal (with skeleton complete) was un* 
earthed, and a full account is given In one instance 
“ pamt^ pebbles ” were discoiwred m an Axilian layer 
It u mteresting to find these typical AzUian qbjecti 10 
far north There u evidence of Astlian culture as far 
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nordi u Wot Soodtsd, 4 Mt htberto ‘painted 
pebtdei ” haw only been found farther south The 
wter part of the bode is concerned with an account of 
some opeofair Neohthic stations The whole u com 
pleted by the mdusm of a very full bibliographyi 
refiening both to the archndogy and to the pdeon 


Theai 


te authors an to be con^tulated on their explora 
tHins and on the publication— especially on having 
managed to rndude so many and such excellent plates 
The area under discussion is of course restrict^, but 
It u exceedingly important that the results obtained 
m various diggings should be esuefuDy published, uid 
not, as IS, alas, so often the case, be either not published 
at all or merely noted briefly m some obscun review 
The finds desenbed m the above work an presmred 
m the museum at Basle H C B 


Tki Pradted AppUeaHons cf X-n^t By Dr G W C 
Kaye Pp vm^-xas fLondon Chapman and 
Hall, Ltd , Ipsa ) los M net 
Tnts book IS based largely on a course of Cantor 
Lectnres given by the author, and is iwunanly con 
cemed widi the many practical applications to which 
X rays an put at the present tune , this term is, how* 
ever, not meant to maude their m^cal apphcations 
RaUief mon than one*half of the book is devoted to a 
descnption of the methods of production of X rays and 
of their measurement, such a liberal proportion of 
space will generally be welcomed by those seeking to 
apply X rays for themselves During the War, X rays 
were used successfully to detect flaws m aeroplane parts 
and the author shared very largely m this work, of which 
some good illustrations an shown The mam mdustnal 
application may perhaps be said to be m the examma 
bon of metal castings, and the recent technical develop 
ments, whenby X rays of very short wave length may 
be obtained, stwuld see a widening range of application 
hen 

X ray examination shows some very stnking differ 
ences between ancient and modem pictures, these 
diffennoes an mamly due to the pigments and primers 
employed by the artists , present day pigments are not 
nearly so opaque to X rays as the metallic pigments 
used by the earlier pamters Some illustrations from 
the work of Heilbron will convey suffiaently well to the 
expert the assistance he may expect from the radiologist 
m detectutf the work of the vandal 
The vouime contains m one appendix the two 
memoMBUda which have been issued oy the X ray and 
Kadium Protection Committee on methods of safety, 
and m a second appendix a useful list of defimtions of 
terms m common use m Xray and electro medical 
literatun 


PrinapUs and PraOue tf X-rm T$chmc for ZTisgaon; 
^ Dr John A Met^ Fp 144 (London H 
S^pton, ipsa ) 141 net 

Tbb author’s asm is “ to put mw the hands of the 
studmit and operator a foiinula on which to base his 
work m order that he may obtam better results and 
thus be able to reach a more correct diagnostic mter 
pretatum** 

We must omfw to a failure m finding the “ formula ” 
The book (qpemi ^^ith a glossary of terms and this is 
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scarcely reassuring , for radiogiaphy we read “ same 
as skiascopy,” which 18 not defined , X-rays are said to 
be rays of unknown quantity , tension is oefided as the 
toid^cy of electnetty to overcome r e sista nc e 
On the second page of the fiist chapter the author 
discusses the use of gas and Coohdge tubes, but we 
are left wondering at what is meant by the following 
statement “The difference between the tubes used 
with the hiah frequency machines and the inductfam 
cod IS one ol the vacuum, and the additional cathode 
of the former to care for the mverse, while the diffdrende 
between those for the induction coil and the transformer 
18 that of a heavier target construction and lower 
vacuum of the one to care for the additional voltage 
and absence of an mverse 

The book is profusely illustrated, mamly m order to 
show the various positions of the patient which the 
author advises for different diagnostic prposes Many 
of these are quite unnecessary, and three of them are 
du^catbl m the text 

A Tixt book qf Intermedtaie Physics By H Moore 
Pp IX +834 (London Methuen and Co, Ltd, 
1933) 331 6J net 

This is a ver^ complete text book for intermediate 
students m umversibes It a well printed, has many 
original illustrations, and is provided with an exception 
ally good mdex of thirty rune pages Block type is 
usM for the prmcipal laws and conclusions, so that 
revision of his work on the part of a student is facihtated 
The author has, however unfortunatidy reproduced a 
number of the mistakes and mcomplete statements of 
his predecessors He confuses surface energy and 
surface tension and on p 149 he speaks of the weifd^t 
of the hquid below the meniscus m a capillary tube 
being supported by the surface tension He devotes 
more space than is desirable to old and discarded 
methods, e g Laplace and Lavoisier s expansion 
apparatus, p 173, and specific heat apparatus, p siS, 
wlme no infonnation is pven as to how the expansion 
coefficient of a gas is calculated from observations with 
accurate apparatus, p 191 On p 354 the saturation 
vapour pressure over a sohd is incorrectly shown The 
part on li^t IS good, but there seems po reason for 
omittmg old sight from the list of defects of the eye on 
p 4 s 8 There ampeaiB to be no mention of the magnetic 
arcuit, and the diagrams of dynamos on pp 739 and 
741 may account for ibe necessity of silence on the 
subject 

Abnss dor Bioiogte dor Ttore Von Prof Dr Hemnch 
Simrotb Vierte Auflage, durchgesehen und ver 
bessert von Prof Dr Jn^nch Hempehnann Teil 
1 Entstebung und Weitnbildung der Tierwdt 
Beaehun^ zur oiganischen Natur (Sammhing 
Goschen Nr 131 ) 147 (Berlm und Leipzig 

Walter de Gruyter und Co , 1933 ) is 
Tku u a revision of Simroth s Sketch of the Biok^ 
of Animals, and a very mteresting little book it w 
Wq do not think that the teift corresponds particulaity 
wen With the sub-title, which nught be tnmsbitcd 
'* Rise and Pregress of tlw Animal Kingdom RdMiOOS 
to Organic Nature" , and m the catalogue dsete ui 
the titles of two separate volumes But that is * 
,.tiii 4 al detail The little book before us dealt vmniy 
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with the following suhiects — the relations of animals 
to gravit) and their locomotion in vanous media, 
light, colour, and luminescence , equilibration, hearing, 
and touch , chemical influences , the influence of heat 
and cold , animal electricity , and respiration Ihis 
is a lot to cover in 150 small pages but we are bound to 
say that the treatment is very effective The chapters 
are simply illustrativ e, and thus they remain interesting 
Most of the illustrations are fresh 

Ortgtnr de la vte sur le globe Par Juhen Costantin 
(BibliothAquo de ( ulture generale ) Pp 192 
(Pans Lmest 1 lammanon, 1923 ) 4 50 francs net 
The problem of the onmn of organisms upon the earth 
continues to attract and to defeat the inquisitive spirit 
Prof Juhen ( ostantin discusses it in vanous aspects 
Had living ere tturcs a beginning at ill ? If they had 
what were the first organisms like P Did plants come 
before animals? Is there iny clue in the so celled 
" life of cryst ils " ? He also inquires into the meaning 
of animitc organisation the importance of colloids, 
the chemistry of the cell the puz/le of cell division, the 
processes of growth ind dev clopment 
The ih iptcrs arc all c ireful and clear, but they do not 
lead us to iny solution The author concludes that 
there must have been pre Cambrian spontaneous 
generation that it is very improbable that it ever 
occurred ogam, that there is no hint of its occurring 
now, that green algse were the first organisms, and that 
there is notlung to show that they were preceded by 
bacteria, that the hypothesis of cosmozoa only shelves 
the problem, and that their hypothetical arrival on the 
earth should have been followed by several distinct 
Lnes of evolution, which is not what the facts indicate 
I0 expect to effect the synthesis of living matter in the 
near future is perfectly ridiculous 

Utttternly of Oxford Institute for Research m Agrtcul 
tural Fconomics An economic survey of a rural 
pansh By J Pryse Howell Pp yi (London 
Oxford University Press, 1923 ) is 
This little survey, extending to 25 pages only, is 
quite useful as an ex unple of the kind of inquiry that 
could well lie made m many more of our country 
panshes We arc told nothing of the location of the 
particular parish, not even its county, and the work 
loses much ot its value in consequence But the 
survey gives a picture of a village, prcsumablv m 
Wales, where the houses ore let at annual rentals of 
251 upwards, and where the inhabitants appircntly 
produce most of what they need for themselves, since 
the sales from the farms work out to about £50 per 
annum only per person employed It is mtercstmg 
and should prove instructive to any rural or urban 
dweller interested in the human side of agriculture 

Tychoms Brahe opera omnta Edidit I I F Dreyer 
Tomi quinti, fasciculus posterior Pp 217 343 
(Hauniae Librana Gyldendaliana, 1923 ) n p 
This is a supplement to vol v of Tycho s collected 
works It contains several examples of Tychos ob- 
servations of the sun and planets, and his discussion 
of them, assuming that the sun (the centre of the 
planetary motions) itself goes round the earth Ihese 
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will always remain classic, from the part they played 
m establishing Kepler s Laws, and later Newton’s law 
of gravitation 

A map of Huen is reproduced 
The table of longitudes and latitudes reminds us how 
inaccurate the knowledge of longitude was in Tycho’s 
time , for example, Alexandria is placed 36° east of 
London 

The volume closes with twenty live pages of useful 
editorial notes A C D C 

Saenttfic Method an Inquiry into the Character and 
Validity of Natural laws ByA D Ritchie (Inter- 
national Library of Psy chology,'liilHlosophy, and 
Scientific Method ) Pp vui + 204 (London Kegan 
Paul and Co , Ltd , New York Harcourt, Brace 
and Co , Inc , 1923 ) los 6d net 
Ms RiTCHii!. s book being a dissertation for the 
examination for a fellowship at Tnnitv Collie, 
Cambridge, is primarily designed to prove the extent 
and depth of the writers reading It leads us to 
hope much from Mr Ritchic when he no longer needs 
credentials The mam scientific value of tlu book is 
perhaps that it reveals the type of mind the present 
Cambridge teachers are nurturing and the direction of 
research they are encouraging 

Iratti de Psychologte Par Prof Georges Dumas 
lome I Pp XIV + 964 (Pans helix Alcan, 
1923 ) 40 francs net 

The work under notice partakes more of the nature 
of an encyclopecdia of psychological science than of a 
treatise on psychology It is a reminder of the 
exuberant growth of the subject in our own time 
It was designed by the late Iheodule Ribot, and his 
preface is retained, but the present edition is under 
the direction of Prof Georges Dumas, and he has 
secured as his collaborator!) a number of most dis- 
tmguishcd workers, every one eminent in some branch 
of psychological science 

The Amateurs Book of Wireless Circuits By 1 11 
Haynes Pp 107 (London Ihe Wireless Press, 
Ltd , 1923 ) 2s 6d net 

Thx amateur radio engineer will find Mr Hay ncs s little 
work most uistructivc The author begins with the 
simplest possible circuits and then introduces elabora- 
tions step by step until he arrives at many of the 
complicated arrangements used m practice Standard 
symbols are employed and the diagrams arc beautifully 
clear, so the gradual evolution of the systems can be 
very readily followed 

Questions and Problems in Chemistry By F L 
Darrow Pp vu + 177 (London G Bell and 
Sons, Ltd , X923 ) 3r 6d net 
This book consists of a large number of very simple 
questions on chemistry, and may be found useful to 
teachers in schools It is, however, more adapted for 
use with an American text book, and adopts American 
spelling — " sulfuric,” etc The examination papers at 
the end are Amencan, and in many ways the rook will 
not fit in wfith English school methods 
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Letters to the Editor 

Th* Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he unaertake to return, nor to correspond with 
the writers of. rejected manuscripts intended for 
this or at^ other part of Naiuke No notice it 
taken of anonymous communications ] 

Light and Electrons 

Sir Oliver I odge m hia survey of the problems 
connected with hther and Flections (Natuhl 
S upplement August 4) propounds the mtercstint, 
question Does hght generate an electron ? 
The hypothetical conversion of radntion mlo in itter 
miy as he pomts out accord with observed results 
as to the photo electric omission of electrons In 
particular the striking reciprocal relation between 
the energy of an electron and the energy of X rays 
seems to justify his statement It is as if the 
same beta particle that is the same electron had 
gone out of existence at one place and been recreated 
at another the intermediate Imk being constituted 
by specific ladiation of a perfectly definite wi\e 
length Sir Oliver 1 odge says furtlier I know 
that the Bohr Theory of the Atom seems at first 
against these speculations hlcctrons do ipmar to 
jump from one orbit to another and thereby give 
out a certain quantum of energy But this may be 
a supplementary and not a contradictory statement 
In this connexion I should like to diicct attention 
to a suggestion made by Prof L T Whittaker in his 
paper on the quantum mechanism m the atom (Prre 
Roy Soc Fdin vol 42 p 141 1922) He pomts out 
that Bohr s theory of senes spectra can be assimilated 
to the theory advanced in his paper in the foUowmg 
way In Bohrs theory lot a negative electron h 
fall from an orbit of radius a, (position Pj) to an orbit 
of radius a, (position P«) Now m the mitul st te 
of this system which consists of the electron L at 1 1 
lot us introduce two comcident electrons F and h* 
at Pi one positive and one negatne so that they 
annul each other and let us replace Bohrs con 
ception of the fall of the electron from b at P, to 
at P, by the conception of the discharge of a 
condenser whose charges are E and E' the disch irge 
annihilites t and b' and so leaves F survivmg 
alone at the end of the process and is therefor 
equivalent to Bohr s notion of a translation of E to 
the position of £ 

I he suggestion is easier to visualise if instead of 
the rirchng electrons of Bohr s theory we employ the 
stationary electrons obtained by introducmg Lang 
muirs '^Quantum Force (Phvs Rev vil 18 
p 104 1921) The conception of the discharge of a 
condenser is not essential to the picture and Sir 
Ohver I odge may prefer to replace it by a mechamcal 
vibration of the column of etner between b. and F' 
resulting m the production of what Silberstem has 
called a light dart In speaking of the discharge 
of a condenser as m speakmg of the vibration of a 
medium we are usmg figurative language which 
IS meant only to suggest an illustration of a process 
which IS beyond the range of our expenence 

One of the difficulties in Bohr s theory is to under 
stand how the frequency of the radiation emitted in 
accordance with his fundamental frequency condition 
can be fixed as soon as the electron quits the first 
stationary state and before it has reached the final 
state As Silberstem puts it Needless to say the 
founder of the new thMiy and his followers do not 
attempt to desenbe the mechanism of such an extra 
ordinary performance one, that is that enables the 
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atomic system to hit preasely upon the fteqnen^ 
required ’ Again m a recent letter Prof C G 
Darwm (Nature vol xii p 771 June 9) refers to 
the difficulty that the quantum conditions deter- 
mimng the permissible Bohr orbits can only bd 
explamed physically by attributmg to the electrons 
a knowle^e of the future 
This difficulty — and the similar one which arises Ip 
connexion with absorption — seems to be diminished 
if not entirely removed by the suggestions put for- 
w ird by Prof Whittaker On this view the emission 
of light onginates not so much at the position Pj as 
at the position P, where we m ly imagme an incipient 
crack m the ether developing under the influence of 
some external disturbance say the approach of some 
otlier atomic system there is here a suggestion of 
i discrete structure for the electromagnetic field (or 
ether) in the space surrounding an atom such as I 
have previously attempted to mdicatc m speakmg 
of baraday s magnetic Imcs as Quanta 

In the present stage of the development of physics 
when we seem forced to believe in two mutually 
contradictory theories of hght (tlic undulatory and 
the corpuscular theory) at the same time thi wildest 
guess at a solution may bo permitted This must be 
my excuse for hazarding the suggestion that con- 
ceivably the head of the disturbance (derived 
from the negative electron E) sprea Is out as the light 
advances — the amount of sprearling invohcd being 
a question reqmrmg further in\ stigation w hilst the 
tail (denved from a ixisitivc electron) retains to 
a greater extent its loipuscular ch iractei and plays 
the part of one of Sir J J I homson s specks ets 
it follows the advancing wave front On this vieiy 
absorption of radiation takes place when an electron 
gra^ the hght — In this revised version of Little 
Bo Peep— by its tail • 

H S Vi lln 

The University St Andrews 


Continental Drift and the Stressing of Africa 

As one among many geologists who (so it would 
seem) would welcome proof of in h>pothesis of 
contmental drift but who cannot accept Dr Wegeners 
peculiar opinions with regard to it I recOMUse that 
we owe a debt of gratitude to Dr j W Evans for 
showmg us an ingemous way i ut of some of the 
difficulties that Wegener albeit urvintentionally 
demonstrates rather than removes none the less the 
views of Dr bvans on this subject appear to be 
open to question 

Dr Evans states (Natc kl March 24 p 393I that 
there seems reason to believe that Africa is in the 
mam the centre of a region of tension due ti the 
outward drift of continental masses which as he 
pomts out IS exphcablc as drift from a region of 
comparatively low gravitj to one of higher gravity 
I ollowmg Osmond Fisher and Pickenng Dr b vans 
sees no objection to the view that the Pacffic depression 
is the scar left by the separation of the moon from 
the earth — a phenomenon which Sir George Darwm 
attnbuted to tidal action— and is mchned to follow 
Prof Sollos m regardmg the African protuberance 
as an unsuccessful attempt on tlio pari of the earth 
to produce another satellite 
The birth of the moon is a piece of extremely 
ancient history and the consetjuent stressmg of 
Africa if mdeed there be any such consequence, 
must have started as soon as the moon s mass was 
lost or m the event of excessive resistance of sima 
to skd — an unlikely event if the postulated citcum 
stances of the moon s ongm be correct — as soon as 
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the rue u temperatore resulting from the blanketing 
of the sea bottom, by sedimentary deposits, in the 
neighbourhood of land masses oecame sufficient 
considerably to reduce the ngidity^of the basic suna 
beneath the continental shelves ^e great thickness 
of the carhest sedimentary strata suggests that thu 
condition was attamed m very remote geological 
tunes , and m view of the slow moness the contments 
would make by thu proceu of drut, it would appear 
that the degree of separation now attamed by these 
land masses may be taken to pomt to a similar 
conclusion, even though a hberal allowance be made 
for lateral collapse along the margins of the separated 
tracts Accordmg to thu view, tensional structures 
should be dominant throughout the geological history 
of Africa 

Of other African temtones I will say nothmg, but 
with regard to Uganda, which hes, bo it notM, m 
the heart of the continent and between two g^t 
nft valleys, tensional structures are astonishingly 
absent, or, at any rate, difficult to find 

Deposited on a basement of crystalhne rocks which 
rmesents, in all probability a great accumulation 
ot archaic sub aqueous deposits intruded upon and 
largely metamorimosed by ancient aad magmas that 
have mcorporatra much of the sediments, u a very 
thick series of shales and sandstones (usually more 
or less altered) of groat antiquity but of undetemuned 
age These are part of what we once called the 
Argilhte senes (a tentative term now abandoned, see 
Ann Kept Geol Dept Uganda, 1920, p 10) , they 
constitute what we now call the Ankolian system 
These rocks have suffered much from folding and 
are sliced up by tremendous faults Owing to the 
want of easily recognised horuons withm the system, 
it IS usually very oifficult to demonstrate the nature 
of these faults There can be httle doubt, however, 
that they are essentially compressional structures, 
and in every instance where the fracture contacts 
have been seen they have revealed overthrust 
faults After this great phase of faultmg, the 
Ankolian beds have been thrown mto a senes of 
complicated domes, the eroded remams of which 
were first desenbed by me as arenas (loc at p 14) 
Some of these have been the subject of careful study 
bylifr A D Combe (Field Geologist Uganda Service), 
who has mapped them in detail It is quite certain 
that these do not give evidence of tension, but quite 
the reverse 

Above the Ankolian, and deposited unconformably 
upon that system, is the Mityana senes, consisting 
of thick accumulations of sandstones and con- 
glomerates, these too, have suffered from faultmg 
but to a lesser degree than the Ankolian The 
nature of these faults is as yet undetermined 
Tlie Ankolun and the Mityana senes have together 
been thrust up by an enormous bathylith (^ 
Mubendi bathylith), the denudation of which Ws 
eoqxised the newer granite this does not look like 
tewon Deposits reveahng plant impressions, pos- 
sibly of Jurassic age, which appear to be the next 
in order of sequence, have been located in eastern 
Uganda , they occur in a 83mclme of no great size 
the significance of this structure is uncoHain No 
other tectonic movements are as yet known m this 
country until we come to (probably) late Cretaceous 
and Tertiary times, when we have the doming of 
Uganda (the Uganda Congo dome lying to the west 
or the synclme of Lake Victoria, which itself hes to 
the west of the Kenyan dome or anticline) This 
structure can scarc^y be interpreted as tensional, 
yet at the time of its moeption contmental drift, li 
drift there has been, should surely have been well 
advanced The first structures of more than purely 
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local significance that have been mtetpreted as 
tenaionti do not make them appearance until about 
middle tertoary tunes, though me action which they 
signify continued until much later 1 mean, of course, 
the nft valleys, and even these, at any rate so far 
as their first mception is concerned, are more easily 
accounted for by compression than by its opposite 
Here, with the Semliki (Semahki the natives call it) 
and the Congo nft-scarp to my left, the Toro Bunyoro 
escarpment to my right, and the Ruwenzon range 
behmd me I wnte sittmg on the evidence, as it were, 
that proves, perhaps for the first time conclusively, 
the tectonic origin of the Albertine depression, and 
demonstrates bwond all doubt the amazmg fact 
that early man knew the lake when it stood more 
than 1000 feet higher than it does imw. A thousand- 
foot head on Lake Albert is impoOlffls to-day, and 
has been ever since the differential drop of the 
Bunyoro scarp not only released the pent-up waters 
of Lake Albert, but gave birth to the Victoria Nile 
that connects, through Lake Chioga, the great 
Nyanza with the Albertme depression All thu u, 
m my opmion, more easily accounted for as a 
necessary consequence of compressional activity than 
as the direct result of tension 
The tectomes of the nft is too big a question to 
discuss m a letter, but it may be noted that all the 
evidence that I have been able recently to obtam 
m Toro and m the Bwamba country supports the 
view generally held, that Ruwenzon u an upthrust 
mass It « directly connected with the nft but very 
probably pre-nft in age Now there u evidence to 
show that since the inception of the Albertme nft 
the bottom of the valley has sunk by two dutmet 
major movements well separated m tune The 
sinkage has been pivotal with a maximum downthrow 
to the north east, as bos the subsidence of Bunyoro 
that which has remamed firm and helped m marked 
degree to bold the sinking bottom of the nft vidley 
IS uie great faulted upthrust of the Ruwenzon range 
thu does not look like tension anyway 
I am afraid that exception must be taken to 
Dr Evans s use of the term nft as apphed to the 
separation tract between drifting contments Thus 
used, the term u most apphcable, but it has pnonty 
m Ftof Gregory's usage, which, though it may be 
less apt. u now unalterable E J Waylano 
The Semhki Plain 
May I 


Protozoa and Vlnn Diseases of Plants 

Attkmpis to discover the presence of a foreign 
organum m such diseases as tobacco-mosaic, tomato- 
mosaic, leaf roll of potato, and numerous otbw similar 
infectious diseases nave been the concern of botanuts 
for many years Although considerable knowledge 
has been gamed as to the distnbution of these di s e as es 
by insects such as Aphides, yet no causal organism 
hu been observed with certamty, and the mseases 
have been classed accordmgly as virus diseases The 
failure to detect the presence of a foreign organism 
has naturally been a sonous handicap m combating 
these diseases, many of which are of senous economic 
importance 

The appearance of a paper by R Nelson entitled 
*' The Oraurrence of Protozoa m Plants affected with 
Moeaic and Related Diseases ” (Aenc Expt Station, 
Michigan. Bull 58, 1922) u thns of great mterest 

In thu paper Nelson claims that protozoa are to 
be found m the phloem of plants affected by bean- 
mosaic and tomato-mosaic, and also in potato plants 
affected by leaf-roll, while such organunu are absent 
from the phloem of healthy plants 
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Some of these orguuama andescnbed as poasessuig 
a smg^ fla^um and an undulating membrane 
others as biflagellate their general resemblance to 
trypanosomes is also claimed 
when Nelson s paper was received m this country 
some few months ago I was engaged m a study of 
the mosaic of hops a disease probably to be classed 
as a 1 irus disease A search for protozoa similar to 
those descnbed by Nelson was accordmgly made m 
the phloem of hops thus affected No sudi organisms 
were to be observed but elongated deeply stammg 
structures havmg a marked resemblance to those 
figured by Nelson and descnbed by him as protozoa 
were found as shown m bigs la ib In the case of 
the hop mosaic these structures were undoubtedly de 
generate nuclei for all transitioiis could be observed 
between them and the normal nuclei of the phloem 
These degenerate nuclei were not observed m the 
phloem of healthy hop plants but they 
were to be seen in the phloem of an 
unhealthy bean plant that had been 
i II \ kept some time in the poor light of 

■ a ® laboratory and the leaves of which 

■ u Vij) *\ were attacked by Botrytis (tig i c) 

w 8 These results do not of course dis 

1 11 prove the observations of Nelson "is to 

’ the association of pro 

tozoa with virus dis 
eases for the diseases 
which he mvesbi,atcd 

\ . ivwBi havcnotbeenstudiel 

\ \ Considenng however 

\ \ ' how unportant the 

^ \% a \ ' discovery of a causal 

J \ 1 organism in virus dis 

1 \ ' eases would be it 

seemed advisable to 
put on record the re 
suits obtamed with 
diseased bops and 
beans 

Such results mdi 
cate clearlv that the 
theory of tbeassocia 
tion of protozoa with 
virus diseases requires 
fuller evidence than 
has yet been supphod 
It 18 to be noted 
that Nelson describes 
the protozoa m the 
plants he exammed as 
usually existing smgly 
m the cells and as always elongated m the direction of 
the axis of the stem i e the organisms stand perman 
ently on end m the plant These somewhat remarkable 
results would find an easy explanation if the structures 
in question were no more than the degeneratmg nuclei 
of the ^ngated cells of the phloem 

M S Lacey 

Department of Plant Physiology and Pathology 
bmpenal College of Sdlence and Technology 
South Kensmgton S W 7 August 8 

Tbe Scattering of Light by Liquid and Solid 
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It IS a well known fact of observation that most 
reflecting surfaces usually also scatter a httle Ught 
and are thus rendered visible The effect is usnwy 
dismissed however as due to dust or imperfect 
polish of the surface and btUe attention has been 
pvea to the ptpoblem of detennuung whether when 
these disturbing factors are eliminated any scattering 
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the surface persists Experiments earned out by 
the writer m collaboration vnth Mr L A Ramdas to 
test this matter have led to some mterestuw results 
Freshly split cleavage faces of crystals show extra 
ordinarily httle scattming In fact, it is found that 
a dean good piece of mica has surfaces which are 
mvisible even when placed at the focus of a lens 
illuminated by sunlight agamst a dark background 
This is what one would expect theorehcally Qeavage 
surfaces of rock salt and Iceland spar are also good 
though not so perfect Tbe concboidal fracture 
surfa^ of quartz are relatively very imperfect 
optically Blocks of thick plate glass when freshly 
broken open exhibit surfaces which apparently are 
<mte smooth but when illuminated by sunlight they 
snow a blue superficial opalescence Freshly blown 
bulbs of glass when held in a strong light also show 
this surface opalescence very well 
Commg to hquids the most interesting case is 
that of metallic mercury After carrymg out a 
senes of chemical purifications washing and diving 
the mercury amd then distilling it m vacuum foom 
one bulb to another ind transferrmg it back again 
repeatedly Mr Ramdas succeeded in obtaining 
surfaces which were dust free and chemically dean 
When sunlight is concentrated on such a mercury 
surface m a vacuum the focal spot shows a bluish 
white opalescence the scattered fight when observed 
in a direction nearly parallel to the surface being very 
strongly polansed with the dectnc vector perpendi- 
cular to the surface and of nearly sumlax intensity 
in dl azimuths The opalescent spot when exammed 
under a microscope appears perfrotly structureless 
showing that it is a true molecular phenomenon 
To t^ whether the surface opalescence exhibited 
by mercury is due to the mobility of the dispersion 
electrons usually assumed to exist in metals or 
whether it is dne to the rugosities of the surface 
caused by molecular bombmdment observations 
were also made with transparent liquids m enclosed 
bulbs made dust free by repeated distillation 
Various liquids tried eg ether dcohol benzene 
carbon tetrachloride hquid carlxin dioxide all 
showed the surface opalescence conspicuoudy under 
strong illumination The character of the effect in 
these cases was however quite different from that 
shown by a clean mercury surface 
The surface scatteriM by transparent liquids a un- 
doubtedly due to tbe effect of molecular bombardment 
of the surface It is much more mtense when observed 
m directions adjacent to that of regular rofiection and 
refraction than m other directions It a less blue 
than the mternally scattered light and shows re- 
markable changes in its state of polarisation with 
varymg andes of mcidence and observation There 
were notable differences in tba respect between the 
cases m which the light a mcident respectively 
withm and outside the liquid on the mterface There 
a a rapid fallmg off m roe mtensity of the surface 
opaleecence when the aimle of madence a increased 
much beyond tbe rnticaT angle. Ihese facts clearly 
mdicate tbat the effect shown by transparent liquuu 
a essential^ due to tbe imperfect planeness m the 
surface The scattering by a metallic hquid surface, 
on tiie other hand has probably a different ongm, as 
snjKested above 

The mterface between two non miscible dust free 
hquids also shows strong opalescence under illuimiia 
tion hor the particular case in wluch the interfacisl 
tension a veiy small or negligible the o^escence 
becomes greatly exaggerated ^me observations by 
Manddstamm [Ann d Phys vol 41, 1913) on the 
cntical state of liquid mixturesjare of mteiest m 


383 


NATURE 


The expenmental observation of the surface 
Opalescence of waUr presents special difficulties owing 
to the great ease wim which t^ hquid catches dust 
and grease The difficulties have however been 
successfully overcome and the effect satisfactorily 
demonstrated both with water rendered dust free in 
sealed bulbs and with the water him on a clean block 
of melting ice kept free of dust by a gentle stream of 
gas blowing upon it 

C V Raman 

aio Bowbaraar Street Calcutta 
June 28 


On Continuous Radiation from the Sun 

Proi J Q Stlwart recently publishel in these 
columns (Natire rebruary 10 p 186) a very 
int«:68ting communication on the optical and 
electneal properties of ionii>od gases tor some time 
past I have been engage 1 in invcstig itions on similar 
^es and I wish to direct attention to one important 
side result It is well known that in estimating the 
surface temperature of heavenly bodies (is has oeen 
done by Coblcntz Abl ot Wilsing and Schemer 
and others) from their continuous spectra it is 
always tacitly assumed that they radiate hke per 
fectly black bodies Several Investigators have 
pointed out that this assinmtion does not tally 
with expenmental results The temperature ob 
tamed by applying the total radiation law and the 
method of isochromatics to the spectral energy 
curve are at variance with each other They are 
also different from the temperatures obtamed from 
the ionisation theory 

The best example is afforded by the sun which 
accordmg to the careful measurements of Abbot 
and Wilsing shows a spectral energy curve consider 
ably deviating from that of a black body (see E A 
Milne Phil Trans vol 223 p 218) the fact has 
been discussed by many investigators mcluding 
Schwarzschild Groot Milne Dietnus and others 
There are vciy weighty reasons why the sun would 
not radiate like a black body A black body or a 
full radiator is one which absorbs all the radiant 
eneri^ which falls on it reflectmg none Such an 
ideal body » nowhere met with m the world but 
Wien and Lummor realu>ed it by making use of a 
hollow enclosure maintamed at a constant tempera 
ture and provided with a small hole the idea Ming 
that a beam of radiation withm tlio enctosure would 
describe an mfinitely circuitous path and what the 
emission lacks m fullness will be made up by repeated 
reflections 

It IS clear that none of these conditions is fulfilled 
m the case of the sun The surface of the sun 
contains a large percentage of free electrons and 
positive charges which endow it with a large re 
fleeting power Ihis pomt will be dear if we re 
membn the analogous case of metals According 
to the electromagnetic theory metals derive their 
high reflecting power from the presence in them of a 
large number of free electrons or rather electrons 
which are easily excited to vibration by incident 
radiation A theory of emissivity of metals on this 
basu was worked out by Aschkmass m 1905 and has 
been verified by the experiments of Rubens an 1 Hagen 
Langmuir and others 

The presence of a large percentage of free electrons 
on the surface of the sun uould thus endow it with 
a high reflecting power fbe surface bemg an open 
one the hollow enclosure condition is not realised 
Thus the conclusion seems to be irresistible that the 
total omission from the surface would fall far short 
of that of full radiator The form of the spectral 
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energy curve suggests the emissivity Ex vanes as 
where i>x^i but about this pomt judg 
ment should be reserved now 
Turnmg to the stars it is easy to see that s imila r 
conditions would hold The arialogy with metals 
enables us to say that the emission from low tern 
peratnre stars would fall far short of that from a 
full radiator at the same temperature while for 
stars with very high temperature emissivity may 
approach that of a black bixiy 

Prof Eddmgton s work on the constitution of 
stars IS base 1 on the assumption that mside the stars 
total emissivity vanes as T* this assumption is 
probably not affected for inside the stars the hollow 
enclosure condition is Idrgely fulfilk|L 

Mtch Nad Saha 

Umversity College of Science Calcutta 


Separation of Common Lead Into Fractlona 
of Different Denaity 

By fractional crystallisation of lead assay foil about 
300 grams m all two end fractions eaw weighing 
about 60 grams were obtained These fractions were 
then punhed accordmg to btas s method For the 
density determinations about ten grams of each was 
melted m an atmosphere of hydrogen and allowed to 
solidify m a vacuum The densities of samples pre 
pared m this way were determmed in specific gravity 
bottles 

Density of lead from crystals end of fractionatmg 
senes — ii 325 j 0005 

Density of lead from mother l%quor end of fractionat 
mg senes — ii 3i3±o 005 
A sample of Stas lead which Mr C T Heycock 
very kindly gave me was found to have the density 
I1J28 in one experiment and 11 32C after re melting 
The difference in density between the above men 
tioned fractions persisted after granulating the metal 
and also after re meltmg the granulated metal under 
potassium cyamde It was discovered in the course 
of these expenments that lead which has solidified 
slowly 18 not homogeneous as regards density— >the 
parts which freeze first bemg lenser 
Out of eleven expenments only one was inconsistent 
with the view that the onginal le^ had been separated 
mto two fractions which nad different densities 
The work is bemg contmued 

R H Aikimsom 

Goldsmiths Metallurgical Laboratory 
University Cbenucal Laboratenry 
Cambridge July 18 


Proposed IntematioiuU Survey of the Sky 

On the mitiative of the French National Meteoro 
logical Service it has been decided to take photo 
graphs of the clouds three tunes daily during the 
weM September 17 23 mclusive at as many stations 
as possible throughout the countnes 01 western 
Europe As the number of official meteorological 
stations IS limited it has been proposed to enlist the 
services of those professional apd amateur photo 
grapbrrs who are willing to co operate voluntarily m 
the work The photographs should be taken as nearly 
as possible at 7 A M i p m and 6pm GMT (not 
summer time) The photographer should make a 
note of the direction m which the camera is pomtmg 
when the photograph is taken (e g north south west 
etc ) if more than one photograph is taken at any 
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hour it will be advantageous to take them in opposite 
directions (« g south west and north ewt) A leseau 
of five photoRraphs would practically cover the whole 
visible sky vdien an average lens is employed and it 
18 accordmgly recommended that when possible one 
photograph should be taken towards each of the 
pomts north east south and west anl one towards 
the /enith Photographers should be particularly 
careful to mark their plates m some way sr that the 
photographs m the dilierent directi ins mav be readily 
recognised after development the inclusion of a small 
strip of honzon might be advisable for this piirp se 
In &e case of the zenith photograph a small part of 
some object might be mUuded {e g the top of a tree 
or the comer of the roof of a house) to mdicatc the 
onentation of the plate 

The mam object is not to secure artistic effects 
but rather to obtain clearly defined records of the 
cloud forms present and therefore contrasty re 
suits are preferable 

Photographers who are willing to take part v 1 in 
tardy m this work are mvited to send their n imes t 
one of us at Stoner Hill Petcrsfield a id these vol m 
teers will be supplied with the necessary instructions 
when these arc ready for distribution At the request 
of Col Dolcambre of the trench Meteor dogical 
Service instractions for takmg the photc graphs have 
been drawn up by one of us and are to be circulate I 
mtemahonally C J P Cave 


presentation will not account for the facts All the 
racts which are explamcd by the tnchromatic theory 
are however consistent with my theory 

The trichromatic theory becomes more and more 
compheated wth suteidiary hyjiotheses mcon^tent 
with each other I have examined a man stated to be 
completely red bhnd but tested with my lantern ho 
recognised red as casdy as a normal sighted person 
How do 50 per cent of the dangerously colour blmd 
get through the wool test ? The tnchromatic theory 
completely fails to explain the tnchromic class of 
the colour bhnd The tnchromic have no yellow 
sensation regardmg this region of the spectrum as 
red green and marlang out m the spectrum a mono 
chromatic division including yellow orange yellow 
and yellow green 

If the tnchromatic theory were true the pomt 
where the hypothetical curves cut should be shifty 
towards the defective scnsition this is not found 
Let the tnchrome now bo exanuned by colour mixmg 
methods and he may make in equation R + G + V W 
with too much red in the mixed light and then make 
an equation with to > much green m the mixed light 
Again he may agree with the normal match or m 
luer cases only agree with the normil match when 
the comparison wmte hght is diminished in one case 
or mcreased m another thus matching two white 
lights of different lummosities 

r W Fdridge Grfen 

London August 7 


An Einstein Paradox an Apology 

Allow me to express regret for havmg mismter 
proted Prof Einsteins symbols My mistake was 
caused by the fixed idea that it was impossible for 
K| tH motion to learn anything about the signal at L 
untit the light reached htm 

I owe to Mr C O Bartrum the explanation that 
there are three events namely (r) the emission of 
light signal at I (2) its reception by (3) Is 
reception by K and that each requues its own 
double set of space time co ordmates thus {Xi ft) 
{x^ /,) (x, f|) in K 8 system and the same letters with 
accents for K, s There wiU then be three pairs of 
Einiitein equations 

I find however from letters received that opinions 
differ as to the interpretation of the t s Some thmk 
that they are the actual times recorded by the clocks 
others that they have to be corrected by allowances 
for the passage of light Some think that a body m 
motion actually contracts and that a earned clock 
goes slow others that the body only seems to 
contract and that each of the two observers thinks 
that the other s clock goes slow The latter have a 
difficulty m explaining the constant c 

The simple problem of which the Newtonian solu 
tion was given m NaTVrl of June 2 ought to admit 
of a solution by relativity methods 1 should be 
greatly obliged to any of your readers who would 
send me one showmg the time on K s clock when the 
signal reaches K vix xJv+Xilc R W Genese 
40 London Road 

Southborough Kent 


Ckilonr Vision and Colour Vision Ttieoiies 
Prof P&ddie m Nature of August 4 p 163 has 
dealt with some of my stnetures of the tnchromatic 
theory Whilst nothmg can be said against his 
mathematical presentation of the theory it can easily 
be shown that when a case of colour blmdness is 
fully and carefully exanuned the mathematical 
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Stirling a Theorem 

The recent correspondence m the columns of 
Nature on this subject prompts me to add to the 
collection a formula which I deduced about three yean 
ago it was then commumcated to a mathematical 
fnend but has not otherwise been published 
The ordmary Euler Maclaunn senes for log. n I is 
log (fi+ J) log »» - n 

+ 1 /lin - 1 /36 o»i'+ I / iifion* 

It IS easily shown that the last three terms pnnted 
above are reproduced exactlv by the first three terms of 
the bmomim 

+ i^) 

while the simpler binomial 

* { . ^-( ^5*!. V 

i2n\i5R*+8' 

reproduces exactly the terms in i/a and i/n* and 
very approxunat^y the term m i /n* Adopting the 
simpler form we have 

if i^n* V/'® 

logo! -- log v^+(»‘ + i)log« -« + ni»\iJn*+8/ 

or pa!>smg to common logs (M“ modulus) 
10 ,„.I-o 3 «o 8 to 

+ (»+ 1) log , » - »M + Y5,\ ,5»'+ a) 
This formula gives for i ' (true value 1) 1 00007 
for 2 1 (true value 2) 2 00 3002 for 3 ! and 3 


fore high 1 — 

doubted whether this formula or anv of those under 
discussion IS really to be prefened to the direct use 
of the senes of which we can easily take as many 
terms as may be required for the order of accuracy 
desired G J Lidstonb 

9 St Andrew Square Edmburgb. 

July 24 
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The Growth of the Telescope.^ 
By Dr Wiluak J S Lockybr 


I N the beginning of the year 1608, that is, 315 years 
ago, or about ten generations, telescopes did not 
exist The main work of astronomers before the year 
i6<^ was, therefore, concentrated upon observing and 
recordmg the positions of the heavenly bodies from 
day to day and from year to year The early (1587) 
instruments for observations of position took the form 
of graduated quadrants mount^ m a vertical plane 
capable of rotation about the centre of a horizontal 
divided circle The direction of a heavenly body could 
be mdicated only by pointing at it , so every quadrant 
was furnished with a pointer piloted at the centre of 
the quadrant The adjustments of the instruments 
were made by using a plumb hne for the determination 


surface, etc The lens combination employed by 
Gahleo underwent changes as tune advan^ In 
i6ao Kepler suggested the use of two double convex 
lenses, and this was actually earned out by Schemer 
m 1637 Astronomers had to wait n«udy 100 years 
before Oiester More Hall, in 1733, put forward the idea 
of makmg an object glass of two different lands of 
glass— crown and flint— placed dose together, thus 
esubhshing the so called achromatic lens It was not, 
however, until another quarter of Oi^ra^ry had passed 
that John DoUond in 1758 rendfflST'this disMvery 
effective, thus heralding the dawn of what may hie 
termed modem astronomical observation 
In the year 1639 the discovery of another form of 
telescope was made, namely, the reflecting 
telescope , but it was not until the year 
1663 that the pnnciple was described m 

C ical form by James Gregory It was 
, [lowever, to Sir Isaac Newton m 1668 
actually to construct an mstrument of this 
nature, and the telescope he made, which 
IS quite small, is to day in the rooms of 
the Royal Society of London Like the 
refracting telescope, the reflecting telescope 
underwent various changes m the optical 
tram , thus we have the forms now known 
as the Newtonian, Gr^nan, Cassegrauuan, 
and Herschehan 

As soon as the refracting telescope became 
a practical mstrument it was at once 
brought into commission for mstruments 
employed in the measurements of ^e 
positions of the heavenly bodies In fact. 
It at once replaced " pointers ” Tycho 
Brahe’s great quadrant was soon super- 
seded by a type of instrument similar to 
that made in 1770 by Sisson for the Kew 
Observatory This was an 8 foot quadrant, 
mounted m the mendian, with a finely 
divided scale and vernier The quadrant 
form developed later mto a complete graduated arcle 
read by several microscopes after the type of Gamb^s 
mural arcle, made m 1819 for the Pans Observatory 
The acme of perfection m accuracy is reached to^y 
by such an instrument as the present Cape Observatory 
transit arcle In this the telescope fau an objective 
of 6 mches aperture of the finest construction, two very 
finely graduated ardes are attached, and sevend 
micrometers are employed for readmg each aide. 
Many other refinements, too numerous to mention 
here, are mduded to attorn the highest accuracy 
In order to follow the developments of the two lands 
of telescopes, namely the refnurtors and reflectors, it 
IS best to deal with each kmd separatdy Returning 
to the epoch many years before John DoUond made 
the achromatic lens effective, it was found that an 
object glass, which then consisted of a single lens only, 
formed ima^ at the focus which were hi^y cofoui^ 
and spoilt definition The only method of «eciin ng 
greater magnifying power, with mcrease of aperture 
or diameter of lens, was to make the lenses of great 



Fig I — Hcvel u> h muI ulucopet m unlad I ) • iipcn^iun from lb« raof of a tower which 
atn be roielcd by geving 


of the vertical, and a level for plaang the azimuth 
arcle horizontal 

Tycho Brahe, the famous Danish astronomer (1546- 
1601), constructed many elaborate instruments of this 
nature for his observatory at Uranibeig, but his most 
important instrument was the large quadrant fixed m 
the mendian with which he observed transits of the 
heavenly bodies through a hole m the south wall 
This instrument was the forerunner of the modem 
transit aide 

Galileo was the first to use the “ optik tube ” for the 
study of the heavenly bodies, and m consequence made 
a senes of important discovenes Thus, he found that 
the number of stars was enormously mcreased, the 
“ wandering stars ” were really phmets , the moon 
displayed mountauis , Jupiter possessed a family of 
sateUitea , Saturn exhibited curious features which 
were eventually idcnUfied as a nng system , Venus 
appeared as a crescent , spots were visible on the solar 
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focal length , for experience had shown that the greater 
the focal lenj^ the less the colour \ ^ 

Thus, about the year 1680 we come to the age of 
giant telescopes, when their lengths measured anythmg 
from 60 feet to sio feet These cumbrous instruments 
were generally suspended by their middle from tall 
masts or towers, and to reduce their weight diaphragms 
placed at stated intervals took the place of wooden tubes 
Thus were the telescopes of Hevehus Huyghens 
adopted the novel pnnaple of only placing the object 
glass on the mast, the eyepiece bemg attached to 
It by a long cord which could be stretclied tight, and 
so make the proper optical alignment 

An illustration of a giant observe 
tory of Hevehus s time given here 
(Fig i) displays three of these long 
telesoo^ m use Mechanism is shown 
by which not only can the telescopes 
be hoisted mto position but the roof of 
the tower to which the telescopes arc 
suspended can also be turned round 
to neutralise the earth’s motion The 
illustration shows that even in those 
days a considerable observatory staff 
was necessary 

A telescope cannot be properly 
manipulated unless it is equatonallv 
mounted, te mounted on an axis 
mchned to the latitude m which it is 
used One of the first, if not the tet, 
telescope to be set up m this manner 
was that used by Schemer m 1618 for 
observing the spots on the sun 
Schemer had onlv to direct the tele 
scope to the sun, and fix it m declina 
tion, when the diurnal movement 
could be compensated by simply mov 
mg the telescope westwtud by hand 
The form of mounting he adopted 
was the foundation of the German 
type of mounting telescopes, to which 
reference will be made later 

Not only is it imperative for a 
telescope to be equatonally mounted, 
but It must also be dnven by some 
power clockwork or otherwise, so 
that the object under observation 
will always remam in the centre of 
the field of view of the telescope Hooke, so far as is 
known, was the first to adopt this prmaple m 1674 
As IS mdicated in an old prmt of his instrument he 
mounted his quadrant at the upper end of a long polar 
axis, and rotated this by means of gear wheels actuated 
bv a fallmg weight The speed was controlled by n 
conical pendulum governor, which could be shortened 
or lengthened at wdl We had to wait, however, until 
the year 1823 before a really efiiaent dnving clock 
was applied to a telescope This was the work of 
Fraunhofer, and was adapted to the p^m Dorpat re- 
fracto^ the largest refractor of that penod, made for the 
Czar Nicholas of Russia The prmciple is the same as 
that used today, the clockwork, dmen by weights 
and controlled by a governor, actuating a tangent screw 
which IS m gear with the threads cut m the circum 
ference of the drtvmg circle to which the telescope can 
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be clamped The Dorpat instrument may be said to 
be the first real modem refractor, as it embodied all 
the fundamental features of telescopes constructed 
afterwards 

There are three well known recognised forms of 
mounting telescopes, illustrated in Fig a, and termed 
the “ English,” “ G^an," and Composite " types 
In the English type the telescope tube is mounted 
directly on the polar axis midway between the supports 
of this axis, and bemg symmetrically placed balances 
Itself both in Right \scension and D^lmation The 
composite type is rather similar to that of the Fnglish, 


only the tube is placed on one side of the polar axis 
and the counterpoise weights on the opposite side In 
the German type, the tube with its counterpoise weights 
IS fixed symmetrically to the prolongation of the upper 
end of the polar axis, that is, outside the supports of 
this axis There is still a more modem modification 
of the German type, m which the polar ixis is prolonged 
at Its upper end, taking the shape of a fork The 
telescope tube is placed symmetrically m this fork, 
thus obviating the necessity for counterpoise weights 

Coming now to the advance in telescope construction, 
mention only may be made of oUch instruments as the 
15 mch Pullrowa (1839) by Merz and Mahler, the 15 mdi 
Harvard (1847), also by Merz and Mahl^, atid the 
i8-mch Chicago University telescope (186a), by Alvan 
Gaik 

The year x868 saw the completion of the fine as-mdi 
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made by Cooke for Mr R S Newall s observatory at 
Gateshead This instrument by far the largest of its 
day was mounted after the German form It had a 
focal length of feet so that the dome and observing 
chair had to be of great proportions So satisfactory 
was the behaviour of this instrument, that after a 
journey to this country to inspect this telescope the 
representatives from the Washington Observatory 
ordered a 26 inch of 32 feet focal length from Alvan 
Clark and it was completed in 187 j 

In 1880 Grul h surpassed this size by making a 
27 mch ftr the Vienna Observatory but five vears 
later (1885) Alvan ( lark turned out a 30 inch objective 
of 42 feet focal length for the Pulkowa Observatory 
The following jear (1886) saw another objective of the 
same size constructed by the Brothers Henry for the 
Nice Observatory, but this was soon eclipsed by the 
completion m 1887 by Alvan Clark of the Great lack 
Refractor of j6 inch aperture and 57 feet focal length 
erected on Mount Hamilton in California lor this 
instrument an observing chair, as such hid to be 
abandoned but the floor of the observatory was made 
cipable of elevation and depression thus avoiding 
many difficulties and adding great facilities 

Two large telescopes though not records in sue 
followed the construction of the I ick instrument The 
first was the 28 inch of 28 feet focal length by Grubb 
(1893) for the Greenwich 01 servatt rv, mounted after 
the inglish fashion this is the largest refractor m 
Great IJnta n to day In the following year (1894) 
the Brothers Henry completed the 32 inch 33 feet 
focal length telescope for the Astrophysical Observatory 
at Meiidon n< ir Pans 

The largest refractor in the world to day namely the 
Yerkes tclesc pe f the University of Chicago was 
(ompleted in 189^ the object glass by Alvan Clark 
being 40 inch in diameter and of 62 feet focal length 
It IS mounted very similarly to the Lick irtslniment and 
fitted with all the latest facilities for assisting the 
observer at the eye end including a rising and falling 
floor 

In mounting large refractors the standard forms 
h vv e occasionally bwn departed from in order to attain 
some special end Four examples of these mav be 
mentioned here Ihus at the Pans Observatory there 
was erected in 1890 a 23^ inch objective of 62 feet 
focal length in a tul e mounted m the ( oud6 form 
after the design of Monsieur Loewy This instrument 
IS so constructed that the observer is housed in a 
comfortable r om in which the ej e end of the telescope 
IS suitabl) fivtd and he can observe any object in the 
heavens without moving from his chair ly means of 
reflections from two mirrors in the peculiar shaped tube 
after the light h is passed through the object glass 

Another nivtl form wis exhibited at the Pans 
Exhibition of 1900 1 1 utili e in bject glass of 49 inches 
aperture and 197 feet focal length made 1 y Monsieur 
Gautier In older to avoid ll e necessity of having to 
move such a heavy tibjcct gl iss and tube the pnnciple 
adopted was to place the telescope honzontally in a 
true nc rth and south position with the objc t gl ass 
fanng n rth The light from any celestial c bject was 
then reflected into this tube by means of a large silver 
on glass mirror mounted as a sidcrostat and moved bv 
clockwork Phis parti ular telescope has never been 
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effectively used so m spite of its great objective it has 
not been classed as the greatest telescope of to day 
A cunous mounting is that employed for the 27 inch 
telescope of 70 feet focal length of the Treptow 
Observatory near Berlm erected in 1909 The mam 
object in the construction was to obviate the cost of 
a large dome and rising floor and also to make the eye 
piece of the instrument v ery easy of access for numerous 
visitors To accomplish this the tube was erected on 
the modified German type of mounting in such a way 
that the eye end of the tube should be situated just 
above the upper end of the polar axis The tube was 
counterpoui^ m decimation by two great weights 
placed at the extremities of two lli||#rms extending 
northwards and symmetrically placed as regards the 
tube Thus the eyepiece was m the centre of motion 
of the telescope and practically stationary for all 
positions of the tube also by simplv setting the tube 
near the position of honzontahty it could be covered 
by a hght wooden low structure 
The lost novel form of mounting to be mentioned was 
erected m 1912 and is known as the 150 foot Tower 
Telescope of the Mount Wilson Observatory Its 
origin developed from the fact that an objective of 
long focal len^h w is required to be used in conjunction 
with a spectroscope also of long focal lenglli 
Prevous expenence had shown that air currents 
near the ground affected the defimtion when such long 
instruments were used m a horizontal position Dr 
G F Hale conceit cd the idea of mounting the object 
lens high up on a metal girder tower and throwmg the 
images of the celestial object to be studied vertically 
downwards on to the spectroscope placed vertically m 
a shaft m the ground employing two plane mirrors 
above the object glass to reflect the object downwards 
The actual lens in use has an aperture of 12 inches and 
a focal length of 1 so feet while the focal length of the 
spectroscope is 75 feet One of the chief peculianties 
of the construction was that the gurder work of the 
Tower was really in duplicate one withm the other 
and not touching it any phte While the dome at the 
top rested on the outer casing the mirrors and lens 
were supported by tlie inner one thus any wind 
pressure which might set up vibration m the outer 
casing did not affect the inner casing which supported 
the optical parts of the arrangement 

Reference has previously bwn made to the various 
forms of reflecting telescopes such as the Newtonian, 
Gregonan C assegrainian and Ilerschelian and to the 
first reflector ever made namely, that bv Sir Isaac 
Newton in if 68 for a long time the progress of this 

type of telescope was slow but impetus was given to it 
by Sir William Hcrschcl who was the first to make 
mirrors of really large dimensions The mirrors them 
selves were compost of speculum metal— an alloy of 
copper and tin and highly polished Ilcrsi hcl s loigest 
reflector was four feet m cuameler with a focal length 
of forty feet It was erected at Slough near Windsor, 
in the year 1789 The tube was pivoted near the 
ground and mounted between high wooden trestles 
while there was no restnction to its movement m the 
vertical direction it was only capable of a very small 
lateral motion east and west of the mendian Just as 
Galileo with his pigmy refractor revolutionised ideas 
with his wonderful discovenes so Herschel with the 
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giant reflector of his own construction made momentous 
a^itions to our astronojucal knowledge 
Nearly sixty years later (1845) Lord Rosse ground, 
polished, and mounted a six-foot reflector at Parsons 
town m Ireland This leviathan of 54 feet focal length 
was mi unted somewhat after the fashion of Herschel s 
but solid masonry replaced the wooden trestle struc 
ture The movements of the tube were also simikriy 

** V^e^Lassel’s reflectors, the largest of which was 
four foot and made in 1863, were not an ad- 
vancc in size, yet he instituted a great im 
provement by mountmg the instrument equa 
tonally after the modified German t>pe 
Grubb in 1870 completed a mirror of the 
same dimensions for the Melbourne Obscr 
vatory, mountmg it in the composite fashion 
This was the last large reflector which em 
ployed a mirror of speculum metal because 
glass mirrors were beginmng to supersede 
them 

In the years 1856 and 1857 Steinheil and 
Foucault discovered a method of making 
mirrors bv depositing silver on glass surfaces 
This produced a lughly efficient reflecting 
surface and soon came into common use One 
of the first large reflectors with this l>pe of 
rmrror was that made by Foucault himself for 
the Pans Observatory It was constructed 
on the Newtonian pnnciple, mounted equa 
tonally on a heavy wooden framework 
movable on castors and clock dnven In 
1875 Martin made a four foot mirror for the 
same observatory and it was only owing to 
the thinness of the glass disc in relation to 
Its diameter that it was not a success The 
completed instrument was mounted in the 
composite form 

An immense advance was made by 
Common, who in 1888 constructed and used 
a mirror of five feet diameter The tube was 
mounted on the modified German plan being 
placed in a fork bolted to the upper end of 
the polar axis To minimise the great weight 
of the polar axis on its beanngs the novel 
idea of floating it was adopted It was not 
till the year that is twenty years later, 
that a mirror of the same size was made 
This was accomplished by Ritchey for the 
Mount Wilson Observatory the style of 
mounting was rather similar to that adopted 
by Common 

Another ten years saw the completion 
(igi8) of the six foot reflector for the Dominion 
Observatory, Ottawa This great glass the work of 
Brashear, is equal in size to the speculum mirror of 
Lord Rosse and weighs two tons The form of 
mounting of the tube is after the composite type lh< 
moving parts weighing 35 tons The telescope is 
capable of being used either as a Newtoman or as 
a Cassegramian 

It should be noted that “ rising floors ’ in an ob 
servatory cannot be employed for reflecting telescopes 
of the Newtonian form because the eye end of the tele 
scope IS situated at the upper end of the tube The 
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stagmg to accommodate the observer is therefore of 
very complex construction, and the arrangements 
adopted vary very considerablv from one instrument 
to another, no two forms bemg ahke 
We come now to the largest reflector of the present 
time, namely the Hooker loo-inch crerted at the Mount 
Wilson Observatory m 1919 This mirror of 13 inches 
thickness, and weighmg four and one half tons, has a 
focal length of 4s feet Though the block of glass was 
cist in France, the figunng and silvenng is due to the 
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skill of Ritchey The great tube tarrying the mirror 
IS mounted after the Fnglish <ypc, and the moving parts 
of the telescope amount m all to fourtcin uid one half 
tons Either the Newtonian or Ctsscgraimin form of 
instrument can be utilised Thus after a lapse of two 
and a half centunes, the one inch reflecting telescope 
ot Sir Isaac Newton has grown into a monster of too 
inches 

Having thus separately sun eyed the progress of the 
two types of telescopes, it is interesting to obtain a 
bird 5-eye view of this growth This is represented by 
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means of the accompanying diagram (Fig 3'f The at Cordoba This instrument, although completed, has 
period of time covered is the century Ixginmng m 1830, not yet been erected 

and while the years are displayed down the centre of South Afnca and AustrahiT are both blank in this 
the diagram the size (in mches) of the object glasses respect except that a 36 mch refractor is neanng 
and mirrors are shown respectively on the left and completion for the former, but it is hoped that in 
right hand sides agamst the years of their erection the near future both these countries will be better 
Many other laige instruments of interest apart from represented 

those that were records in size in their time, have The hmit of size of a telescope, whether it be refractor 
been inserted or reflector, for the accomplishment of useful work has 

No less interesting and important is the study of the by no means yet been reached providing the instrument 
geographical distnlmtion of large telescopes For this be placed in a speaally selected locality high up on 
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pi rpose the positions of the great telescopes have been some extensive plateau, where the seeing ’ 15 of a 
indicated on a chart of the world (Fig 4) On this high class nature during the greater part of the year 
diagram refractors from 30 to 40 mches aperture are This bmit is at present oaly temporarily restricted 
represented by large black spots, and those between by the maximum limit that can be reach^ by those 
30 and 39 inches by small black dots On the other whose work it is to cast the necessary glass blocks 
hand reflectors from 60 to 100 inches in diameter are The mounting of even the largest telescope is now only 
indicated by Urge circles and those from 30 to 59 a mild engineenng problem 

inches by small circles It will be seen that the very It must not be forgotten, however, that large 
large telescopes predominate in two main regions, telescopes are very expensive not only to construct 
namely Furope and the United States of America with but also to house, yet experience has shown, at 
Canada Only one telescope of the very large type is any rate m the United Slates of Amenca, that 
situated in the southern hemisphere and that is the five when occasion arises an enthusiastic private donor 
foot reflector for the Aigentine National Observatory generally appears 

Obituary. 

''■PHE death is announced, of Dr Hermann Biggs appomted Commissioner of Health to New York 
^ Commissioner of Health New York State at the State Under his admmistration the health of New 
age of sixty three After graduating at Bellevue Medical York City and State changed mukedly for the better 
College, Dr Biggs studied m Berlin and Greifswald He organised a campaign agamst tuberculosis, and was 
and returning to the Umted States m 1895 directed responsible for a body of wise ^health le^lation He 
the production of the first diphthena antitoxin m that was a scientific director of the RockeMer Institute, 
country In 1900 he became general medical officer and, for a short tune, medical director of the League of 
of the New York City health department and there Red Cross Societies He gave to his country and to the 
estabhshed the first mmuapal bactenolomcal labora world distinguished services and preventive medicme 

tory This post he held until 1914 when he was loses by his death an ardent disa^e R T H 
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Current Topics and BTenta. 


Atomic piojectilefl have been need by many 
investigators to batter down the defences which 
have guarded so ueQ the innermost mysteries of 
the structure of matter The a particle hberated 
spontaneously m radioactive transformations his 
thanlta to its enormous velocity been of special 
service m elucidatmg the constitution of the atom 
In these mvestigations no one has played a more 
important part than Sir Ernest Rutherfo^ and it is 
therefore appropriate that m the address which 
appears as a supplement to this issue of Naturf 
he should give an account of the life history of such 
a high speed a particle When the particle is ex 
pelled from a radioactive substance it has been 
proved to be the nucleus of a helium atom of mass 4 
carrymg two positive charges of electricity Recent 
expenments by Henderson have shown how b) the 
successive capture of electrons the a particle becomes 
a neutral helium atom The experiments which 
were earned out by observing the deflexicn of a 
nariow pencil of a rays m a magnetic field have 
been confirmed and extended by Sir Fmest Ruthrr 
ford It appears that not oidy may the doubly 
chaigod hehum nucleus remove and capture in 
electron from the outer electron structure of the 
atoms in its path but the converse change may also 
take place In passmg through other atoms this 
electron may be knocked ofi and the suigly charged 
a particle revert back to the doubly charged tjrpe 
The somewhat unexpected conclusion is reached 
that this process of capture and loss may repeat 
Itself more than a thousand tunes m the flight of 
the particle Similar considerations apply m the 
case of smgly charged and neutral helium particles 
Though the results of these encounters may bo less 
starthng than those in which dismtegration of an 
atomic nucleus like that of nitrogen or of aluminium 
occurs it seems probable that the study of tlese 
rapid mterchangos of charge will yield mformation 
of great value to the theoretical physicist 

Thf attempt to restnet the spread of epidemic 
disease amongst plants is creatmg a phytopathological 
service of inspection in many countries and legislation 
IS gradually restnetmg the free movements of plants 
and plant produce m and out of the various countries 
In a paper under the title The Bielogical Basis of 
Plant Quarantines contributed to Phytopathology 
for June W A Orton and R Kent Beattie attempt 
to get down to the first prmaples underlymg such 
legislation and their views deserve careful study m 
Great Britain both by growers and students of 
pathology as if the conclusions amved at find 
tevour m the Umted States the British exporter of 
plants may experience mcreasmg difficulties m the wav I 
of export trade with that country The authors 
draw a fundamental distmction between communica 
turns between countries that are close neighbours 
and traffic m jdants across the ocean barriers that 
separate contments They conclude that wlthm the 
area of a continent the cultivated host plants and 
their parasites will m most cases have fought out 
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their battle and arrived at an approximate equi 
hbnum the issue of the conflict varymg of course 
each season but without violent fluctuation When 
however a parasite crosses an ocean barrier then its 
arrival m the new continent may be followed by 
me deniable results and a cultivatetl crop may almost 
be exterminated before selection of more resistant 
forms or other factors operatmg over a space of time 
have again produced an equilibrium m which the 
cultivation of the crop is econommally possible 
allowmg for the average loss produced by this parasite 
These results may follow even when the parasite 
thus mtroduced is one regarded as relatively in 
nocuous m the contment where it has long been 
known For example chestnut bark disease 
rndothta parasUua though a relatively mmor 
trouble in Asia has since its mtroduction to America 
bid fair to destroy all the chestnut forests of the 
country The authors arguments bring them mto 
disagreement with the conclusion of the last Inter 
national Phytopathological Convention held m 
Rome in 1914 as they emphasise the importance of 
common species of long standing tispersion which 
mspectmg otEcials naturally tend to overlook and 
le^ them to the very important general pnnciple 
that inter continental trade m plant propagating 
material is fundamentally dangerous and to be held 
Wlthm the narrowest limits compatible with economic 
need 

One of the best known German scientific workers 
and at the same tune one of the founders of modern 
physical chemistry Wilhelm Ostwald who was bom 
September 2 1853 at Riga is about to celebrate his 
seventieth birthday After having studied at Dorpat 
he was appomted m 1883 professor of chemistry at 
the Baltic Polytechnical School of Riga and in 1887 
professor of physical chemistry m Leipzig Here he 
developed a great abihty as an mvcstigator as well 
as a teacher His work gave a firm experimental 
foundation to the theones of van t Hog and Sv 
Arrhenius There scientific workers from all over 
the world assembled round the master and built 
up in a ^ort time the edifice of modem physical 
chemistry Besides this work Ostwald produced a 
number of valuable text books mcludmg bis large 

Outlmes of Gmieral Chemistry The Fundamental 
Prmciples of Chemistry The Pnnaifles of In 
organic Chemistry and Scientific Foundations of 
Analytical Chemistry At the end of last century 
Ostwald devoted himself more to questions of natural 
philoeophy such as the energy resources of the world 
These studies the fight against scientific matenahsm 
and the propagation of Haeckel s monistic philosophy 
so occuixad his nund that he gave up his professorial 
duties m 1906 and retired to his country seat in 
Grossbotben Saxony It was a token of the breadth 
and productivity of Ostwald s mind that even then 
be created for himself quite a new sphere of activity 
Startmg from the art of paintmg which he had loved 
and cultivated since his youth be worked out a 
new system of colour by which every tint can b« 
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characterised by exact figures He has expounded the 
system in various works on colours, and it baa already 
led to the foundation of an institute for colour 
investigation in Dresden The numerous pupils and 
fnends of Ostwald rejoice m the work of their leader 
and offer bun their tribute of esteem 
1 HL second triennial Pan Pacific Science Congress, 
which opened at Melbourne on August 13, is bemg 
held under the auspices of the Australian National 
Itesearch Council and uith the support of the 
Commonwealth and State Gocemments The first 
congress was held in Honolulu in 19^0, and the thud 
will bo held m some other country bordering on the 
Pacific I he object of these congresses is the pro- 
motion of the study of scientific problems of common 
mtercst, and the meetings form part of a general 
plan aiming at the maintenance of harmonious 
relations between all the countries within and border- 
mg the I’aciflc region In addition therefore, to 
representatives from Great Hntam and various parts 
of the Lmpire, distinguished men of science from the 
United Slates Japan and Formosa the Netherlands, 
Dutcli Last Indies and other countries are attending 
the Melbourne congress Among the subjects under 
discussion are irrigation problems agncultural 

education and research genetics with special 
reference to the improvement of farm animals 
orgamsation of research among the natives of the 
islands of the Pacific (A strong effort will be made 
to obtam from ethnologists agreement as to a definite 
and practical scheme for the mvestigation at once of 
the fast disappeanng races in those islands m which 
Australia is especially interested If such a scheme 
can be devised it will be laid before the Commonwealth 
Government with an urgent plea that it be put mto 
effect at once) intioduc^ pests and natural enemies , 
paper pulp Australian possibilities meteorology 
of the Pacific terrestrial magnetism m Pacific 
regions , value of hydrographical work of the Royal 
Navy, and Australia a responsibility to continue it 
survey of the Great Baincr Reef, mternational 
notification of animal diseases, hygiene of Pacific 
Region , fiahenes and marme biological stations , 
parasitological problems, etc We hope to give an 
account of the proceedmgs of the congress m a future 
issue 

A SPECIAL number of the Revue Saenhfiqm was 
published on July 2S, under the title of LCEnvre 
de Pasteur et ses consi&quences ” We may regard it 
as the complement of the special Pasteur number of 
Nature but it goes further afield It contains 
many articles by wntors of great authonty and it 
represents the devotion of all France to Pasteurs 
memory He lived and worked for France, and wore 
out bis life for her His work was for the good of the 
world Still, it was for the honour and glory of 
France that was bis revenge, after 1870, to set 
France high above Germany in a vast domain of 
science Every year we m Great Bntam, though 
we are grateful to him, are living under this disgrace, 
that iVe have no monument or memorial to him, to 
show our Knse of gratitude for all that we have 
learned from him Among the articles m tois number 
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of the Revue Setenttfique are two of remarkable 
interest One is on the predestmed course of his 
discoveries, L Enchalnement des d6couvertes de 
Pasteur ’’ There is no end to the wonder of this 
orderly and inevitable enchainment of discoveries 
The other article is ‘ Pasteur et la Matenut6 ’* It 
tells the story of Semmelweis and his defeat 
the story of Tarmer s work, who m one year saw, m 
the Maternite de Pans, 132 women, out of 2237, die 
of puerperal fever indeed, in May, out of 3 1 admitted 
for confinement, 30 went out dead Then, the 
wearisome debatmg and theorising up to that day 
in 1879, March 11, m the Acad^mie de M&lecme, 
when Hervieu V poked fun at 1||||j|ption that puerperal 
fever was caused by germs, and Pasteur went up to 
the blackboard and sketched streptococcus on it, saying, 

Tene*, voici sa figure We see, by an advertise- 
ment m the Revue Sctentifique, that copies of Aronson’s 
bust of Pasteur can be harl at prices according to size 
Surely some English shops ought to stock this bust 
But where is our proper memorial of Pasteur m 
London ’ 

A stVLRF typhoon was experienced at Hong kong 
on Saturday, August 18 and much damage occurred, 
accompanied with loss of life The wmd is said to 
have attained a velocity of 130 miles an hour, which 
is stated to he the highest on record, and the baro- 
meter fell to 28 66 m , said to be the lowest reading 
on record at Hong-kong In two hours, from 9 to 
HAM, dunng the height of the storm the rainfall 
amounted to about 3 mches Good notice was given 
of the approach of the typhoon, which was first 
reported on August ii, from Guahan, Ladrone Islands, 
in the North Pacific The progress of the typhoon 
was about 270 miles a day to the west-north west 
Later reports fortunately state that Hong kong has 
suffered far less than might have been expected, but 
the typhoon warning was again hoisted on August ao 
Typhoons are regularly warned at Hongkong by 
I those in charge at the Royal Observatory 

In the General Electric Review of Amenca for 
August there is a complete techmeal descnption of 
the latest broadcastmg station m New York It is 
termed " Broadcast Central and operates under the 
call letters WJY and WJZ It was opened on May 15 
and can be beard by radio listeners on the eastern 
Bide of the Umted States It has ' two channel " 
operation, so that it transnuts two difierent pro- 
grammes simultaneously WJY, called the “ jazz " 
channel, operates on a wave-length of 405 metres 
and broadcasts popular music, nows, lectures, etc 
The WJZ channel operates on a wave-length of 433 
metres and broadcasts operatic and classical music 
Both the studios are on the sixth floor of the 
Hall, which is in the centre of New York City As 
concerts and recitals are always bemg given m this 
hall, arrangements have been made to broadcast them 
Special Ime wires also have been run to the more 
important theatres and hotels, so that outside per- 
formances can be readily transnutted The antenna 
are strung from two tzo-foot towers located on the 
roof at a distance of 175 feet apart and form two 
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separate lour wire lionzontal nyvtieaa separated by i 
ropes and inanlators The len^ ol the wires forming 
one system is 45 feet and the length of the other 
system is 55 feet As the output of a high quihty 
microphone seldom exceeds a few milhvolts con 
siderable amplification is necessary A three umt 
motor generator set is used One of the generators 
has a 1000 volt commutator at each end thus givmg 
rooo volts for the amplifier plate filter an 1 2000 volts 
for the transmitter The equipment is ill duplicate 1 
one set being m reserve so as to reduce the nsk uf a 
breakdown to a mmimum hrom the listener s point 
of viea this alternative choice of programmes is an 
attraction and the operation of Broadcast Central has 
been extremely successful 

The New Phytologist (vol 22 No 3) contains a very 
stimulatmg article by Dr h E Clements under the 
title of rha h cological Method m Teachmg Botany 
m which the author s ecological outlook is applied to 
the problems of teaching with the insistence upon 
quantitative study of environment and the response 
thereto that has proved so fruitful in his stu lies f 
vegetation This paper should do gool if only for 
its challenge to the traditional methods which hold 
such unquestioned sway though many teachers will 
feel Dr Clements s ideals — that the student s educa 
tion should be based mainly upon first hand investiga 
bon brought mto an ordered and correlated form by 
the method of group discussion all the work being 
done where the plants am whether this be the 
greenhonse garden field or (much less satisfactory) 
the ordinary laboratory — make demands which the 
staffing and accommodation of moat British depart 
ments of botany would render impossible Dr 
Clements s distrust of the efficacy of lectures 1 is 
challenge to the professors insistence upon principles 
as apart from facts his cnticism that the laboratory 
notebook save for its mdifierent quality is more 
suitable to a drawing class and bis objection to the j 
content of the typical elementary class in which 
morphology is paramount are points in his paper 
which might well provoke animated discussion but 
there can be little question that a new generation will 
do well to take a critical survey of the methods and 
results of the formal lecture and laboratory courses of 
their predecessors 

Appucations are invited by the Admiralty for a 
Jumor Scientific Assistant in the Experimental de 
partment of the Signal School the duties being con 
cemed with the apphcation of W/T devices also for 
a Junior Saentific Assistant having a good knowledge 
of general physics possessmg an honours degree in 
physics or its eqmvalent and with some experience 
in research Apphcations for the posts should bo sent 
to the Secretary of the Admiralty (C t ) Admiralty 
SWi 

Refersino to the letter of Dr O D Hale Carpenter 
on a waterspout with a sheath or sleeve published m 
Nature of September 23 1922 p 414 and one on 
the same subject by Dr Willard J Fisher m the issue 
of November 18 p 669 Dr hisher writes to say that 
the'same sort of sleeved tornado pendant seems to be 
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described by R Abercromby in the Quart Jour 
Roy Met Soc 16 pp 119 126 1890 as haimgbeen 
observed by Mr b Flson a Calcutta pilot Possibly 
the phenomenon is not very uncommon 

riiii. British Research Association for the Woollen 
ind Worsted Industries announces the followmg 
awards for the year 1923 24 Research Fellowships 
Mr Robert Burgess of Nottmgliam to carry out 
investigations on the damage and detcnoratic n caused 
ly bacteria and fungi on woollen goods and yarns 
dunng storage and Mr H E harrai of Leeds to 
conduct research on the dyemg uf wor 1 with acid and 
mordant colours Advanced Schol irshijjs Mr S 
Menzer tenable at the I niversity of Leeds Mr 
1 N T Orahain tenable at the Scottish Wcxillen 
Technical College Oalaslnels Mr P M Redman of 
Keighley and Mr W I ee of Hahf ix tenable at the 
Bradford Tcchnic il College 
We have received from British Drug Houses Ltd 
(1630 Graham Street V i) a specimen cf their 
standard lactose BDH which has been prepiared 
tf guaranteed punty for the particular requirements 
of bacteriologists and biologists We have tested it 
with scveml strains of Bactllu<t (yphosui B para 
hphosus B dvsenifrta and other micro organisms, 
and find that it gives the characteristic and typical 
fermentation reactions of the respective organisms 
One gram incinerated on platinum gave no weigh 
able amount of ash We therefore believe that the 
claim made as to the punty of this lactose is substan 
bated It is supplied m i lb sealed tins pnee 3s 6d 
each 

Till- Nouvelle Soci6ti Helv^tique 28 Red lion 
Square London W C i has just issued a useful 
bibliography of books dealing with Switzerland whnffi 
have appeared m English smee 1880 The hst m 
dudes not only guide books and tourist literature but 
also those on histoncal constitutional and social 
subjects and in addition works by Swiss writers 
translated into English as well as books in FngiiaR 
on such pioneers as Rousseau lud Pestalozzi m 
education and de baussuro m science All lovers of 
Switzerland and its people will find the bibUography 
helpful and mteresting Copies may be obtamed upon 
apphcation to Dr Paul Lang Secretary of the 
Society at the above address 

The names of the green pheasant the copper 
pheasant and the golden pheasant were added to the 
Schedule to the In portation of 1 lumage (Probibitioa} 
Act 1921 by virtue of the Importotion of Plumage 
(No 2) Order 1922 da ed June la 1922 As was 
announced in the Press at the time the Advisory 
Committee appointed under the Vet in recommending 
the addition of the names of these birds to the 
Schedule further recommended that the tn a tb w 
should be referred to them agam for review after the 
expiration of twelve months The Committee has 
now re< onsidered this question and has recommended 
that the golden pheasant should be included m the 
Schedule for a further period of twelve months but 

that the copper and green pheasants should be removed 

from the Schedule at the end of the present yeai 
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The Board of Trade accordingly denres it to he known 
that an order will be made m due course removing 
the names of the copper and green pheasants from the 
Schedule with effect from January i 1924 
Scunce announces that the committee of the Daniel 
Gtraud Elhot Medal desires to receive nominations 
for the awards of the years 1921 and 1922 which are 
still open because the committee has not been able 
to reach un<uumous conclusion on any work thus far 
brought to its attention The Elhot Medal is awarded 
for some especially great contribution not for general 
accomplishment in the field of either zoology or 
palaeontology It is not restneted in either branch to 
the vertebrates but may be made in either the 
vertebrate or invertebrate field and u open to saentific 
workers of the world The award of the gold medal is 
accompamed by a generous honorarium Nommations 
for the two years mentioned namel) 1921 and 1922 
and also for 1923 can now be received Communi 
cations should be addressed to the Secretary of the 
Nat onal Academy of Sncciees Washington D C 
Thf eleventh meetm(, of the Indian Science Con 
gress will be hel 1 at Bangalore on January 14 19 1924 
H H tt e Maharajah of Mysore wdl be patron of the 
meeting anl Sir Asutosh Mookerjee will be president 
The foUowmg sectiot il presidents have been ap 
pointed —Mr B C Burt (agncnlture) Prof C V 
Raman (physics and mathematics) Dr E R Watson 
(chemistry) Prof K N Bahl (zoology) Prof 
Agharkar (botany) Mr H Bosworth Smith (geology) 
Lieut Col Chnstophers (medical research) Mr J 
Hornell (anthropology) The honorary local secre 


tanes will be Prof P L Usher Central Cbll^ 
Bangalore and Mr S G Sastry Secretary Board of 
Scientific Advice Bangalore Further mioimation 
can be obtained on apphcation to the bon general 
secretary Dr J L Simonsai Forest Research 
Institute and College Debra Dun U P India 

The Journal of the ROntgen Society (the oldest 
radiological society in the world) for July (vol xix 
No 76) contams an account of the twenty fifth 
anmversary dmner of the Society held m March last 
and a translation of Rontgens first and second 
memoirs on X rays entitled Concenung a New 
Kmd of Ray which are mterg||m|, readmg 

The latest catalogue (No 378) of Messrs Bernard 
Qnantch Ltd xi Grafton Street W x is of a mis 
cdlaneous character but of the 1399 second hand 
works offered for sale many deal with science and 
as IS usual with the lists issued by this firm 
some are very scarce and choice Ilie catalogue 
also comprises a list of selected new and recent 
p iblications 

The McGraw Hill P iblisbing Co Ltd announces 
an interestmg new senes of books under the title of 

Concise Studies m Fconomm Problems which will 
embody the results of research studios made bv the 
Institute of Fconomics of Washmgton DC USA 
The first volume will be Germany s Capacity to Pay 
Sttcceedmg works will deal with International 
Economic Reconstruction International Commercial 
Policies Industry and Labour and Agricultural 
Economics 


Our Astronomicftl Column. 


The Density of ihe Corona — ^The question of 
the density of the corona is of interest both with 
regard to possible refraction of starlight m the in 
vestigation of the Einstein light deviation and with 
regarl to the amount of resistance met with by 
comets of small penhehon distance A sir Nach 
5238 contains a discussion of the subject by B 
hessenkoQ of Moscow 

The author assumes that the total light of the 
corona is equal to that of the full moon and that the 
hght mtensl^ vanes (i) as the inverse square (2) as 
the inverse fourth power of the distance from the 
sun s surface Ho utilises some studies of his own on 
the light refiecting powers of the terrestrial atmo 
sphere at vanous heights obtained from measures of 
the brightness of twilight for different angles of de 
pressibn of the sun He calculates that the light 
given by a small volume of the corona 5 from the 
sun s limb m terms of the light given by an equal 
volume of terrestrial atmosphere of the density and 
composition that exist at a height of 100 km placed 
m the same situation as the coronal volume is — 
on supposition (i) o 52 x 10 * on supposition ^) 
o 27 X 10 * The density of the corona at 3 from uie 
limb 18 that of hydrogen at pressures o 43 x 10 * mm 
and 0 22 x10 * mm (temperature o® C ) on the two sup 
positions It will be remembered ttiat the nearest 
stars that have been observed m the Einstem m 
vestigation were considerably further from the hmb 

Report on the Kapteyn Selected Areas — 
Prof Van Rhijn of Groningen has issued a useful 
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report on the progress of researches on these areas 
They are distnbuted on a uniform plan over toe 
celestial sphere and are to be studied m an exhaustive 
manner bv a number of co operating observatories 
The first step is the formation of a photographic 
Durchmusterung of the stars m the areas thm is 
bei^ done at Harvard and Arequipa with apertures 
of 16 and 24 mches and hmitmg magmtudes 15 9 and 
x6 3 respectively these plates are bemg pleasured at 
Gronmgen It is estiinated that the number of stars 
IS about a quarter of a million the total area being 
225 square degrees or 1/183 o* the sphere The 
positions are determined to an accuracy of half a 
second the magnitudes tool mag The centennial 
proper motions of the stars of mag i2 and brighter 
are determinable to a third of a second with the aid 
of the CarU de Cxel plates those of the fainter stars 
wiU not be obtainable for some years with the neoes 
sa^ accuracy 

The best methods of determimng absolute motions 
and eliminatmg mamtude error are discussed the 
author hopes that Kapteyn a plan for a photographic 
parallax Durchmusterung will notbe abandoned He 
admits that the results are illusory for particular 
stars but be thinks that they will serve to compare 
the parallaxes of stars of the same magmtude with 
large and small proper motions The colour indices 
are bemg deternuned by Scares by companson of 
photographs on ordinary and ortoochromatic plates 
Altog^er the report gives a hopeful summary of the 
results already attamed and those to be looked for in 
the near future 
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Tfsts of Natoral and Cdltukb Pearls — A 
simple opti^ method of distinguishing the Japanese 
culture from wholly natural pearls is de 

scribed by Dr F E Wnght m Joum Washington 
Sn 1923 vol 13 p 282 In a bead of 
mother of pearl such as is alwa3m used for the nucleus 
of the culture pearls the nacreous layers arc not 
concentric to the surface but ate approximately plane 
bemg parallel to the surface of the shell from which 
the b^ was cut Now normal to this surface the 
reflecting power and consequently also the opacity 
18 at a maximum wlulst at 90° from this direction 
(that IS looking along the laminx) there is a mimmum 
of re^tion and of opacity A culture pearl when 
viewed m a strong reflected light (for example with 
the observer s back to the sun) shows at the opposite 
poles of one diameter a small bright spot due to the 
light reflected from the lammae ot the enclosed bead 
of mother-of pearl In a strong beam of transmitted 
light (arrangra m a closed box with lens and minor 
the pearl restmg m a circular aperture) the culture 
pearl shows two positions of maximum opiaty whilst 
the natural pearl is the same m all posibons A thu-d 
method which is apphcablc also to culture pearls 
contammg a real pearl as nucleus is given by an 
examination of the walls of the hole drilled through 
the pearl fhe pearl is illuminated by a strong side 
hght and a mmutc bead melted on the end of a gold 
wire IS mscrted m the bore to act as a reflector 
which IS viewed under the microscope 
Condensed Miik — ^A n important report by Dr 
Savage and Mr Hunwicke on the manufacture con 
dition bactenology and spoiling of ommercial 
sweetened and unsweetened condensed milk has been 
issued by the hood Investigation Board (Special Rep 
No 13) rhe changes in the condition of the milk 
as a result of its concentration are profound and not 
merely those caused by deprivation of water It is 
for example a much worse conductor of heat than 
unconcenlrvted milk While sponng aerobic bacilh 
are present in a considerable proportion of samples 
decomposition and spoiling are nearly always due to 
non spormg bacteria particularly cortam micrococci 
which eithn survive the preliminary pasteurisation of 
the raw milk m the course of manufacture or after 
canmng arc admitted to the tms through minute leaks 
The sources of bacterial contamination and multiph 
cation are mainly from the original milk from the air 
of the factory and particularly from dirty pipes and 
appiaratiis As regards the viability of the micrococci 
wmch cause spoiling m unsweetened condensed milk 
they may survive a temperature of 70® C but ire 
destroyed at 80* C m a short time this suggests tliat 
a longer pasteurisation of the raw milk might bo in 
advantage The best manufacturers appear to have 
achieved striking success however m dealmg with 
such an unstable substance as nulk 
RsssARCurs ON Marine Animals —We note with 
pleasure that Prof M Intosh— the veteran naturalist 
continues to publish his notes from the Gitty 
Marme Laboratory the forty fifth paper of this senes 
appealing m the July number of the Annals and Maga 
nne of Natural History A note on variation m the 
wild rabbit is mcluded but the other items refer to 
marine ammals The results of a comparative study 
of the Bntish species of Lepadogaster (Sucker fishes) 
are set forth the characters of the young as well as 
of the adults bemg contrasted The sub fossil skull 
of a whale found at Airtbrey near Stirlmg is de 
sonbed and figured and Sir William Turners con 
elusion that it pertains to Sibbald s Bormial Is 
corroborated K fragmentary skull df Bakina 


ttusiralts from the Campbell Islands is also desenbed 
Finally the variation ot Amp^tnotno rostrata a 
Polycnaete worm is considered and the conclusion is 
amved at that the dificrenccs said to exist between 
specimens from the Atlantic ind Indian Oceans are 
not spe^c but are laigely duo to different methods 
of preservation Formalin is condemned as an un 
suitable preservative for animals of this group 
Virus Diseases of Potatoes — A valuable addi 
tion to knowledge of the virus diseases of the potato 
(I eaf RoU Mosaic etc ) has been made by P A 
Murphy of Dublm who publishes an account of his 
work m the current issue of the Journal of the Jnsk 
Department of AgncuUure It is now well established 
that what hla hitherto been called degeneration of 
the potato is not due so much to environmental causes 
as to the presence of mfective diseases of which the 
perplexmg feature is that no visible causative organ 
ams have yet been discovered The menace of fA®*® 
virus diseases to the economic plants of the world 
seems to be mcreasmg Already the maire and sugar 
cane crops m America have been attacked over large 
areas of the country In addition to the potato 
these diseases (it may be the same disearo) m the 
Bntish Isles attack tlie tomato mangel ind the nop 
It was shown some years ago by Qu uijer in HoU^d 
thit the infection is transmitted from plant to plant 
by species of aphis Mr Murphy has now proved 
that other insects infesting the potato such M 
vanous species of Jassid and Cipsid are capable 
of transmitting mfection In this connexion it is 
interesting to learn that potatoes when grown m the 
North of Scotland are not so liable to mfection ind 
it hits been suggested that this is due to the absence 
cf disease carrying insects it a sufficiently earU stage 
of the growth of tlie plint Wh itcver the 
may be it is undoubted that tubers imported into 
the south from this region are generally free from 
disease and produce a much heavier crop of potatoM 
than that raised from mdigenous seed Mi 
Murphy also shows th it certam vaneties of potatc es 
are less liable to infecti n than others One of his 
most mtcresting evpenments was an attempt to secure 
healthy tubers for seed by rogueiiig out ob 
VK usly infected pi mts Ihe result w as unfortimately 

inconclusive and it appears loiltfil \hethcr im 
niunity from ittack can be secured by this 
Another perplexing feature of these disease^ probably 
stinds m the way Ihere ippears to be no doubt 
that certam plants (including Solanace us weeds) Mt 
IS earners of the discise mi may therefore be the 
n eans of mfectmg other plants wl ilc showing no 
visible signs of infection themselves 
Termites of Barkuda Island — In a recent part 
of the Records of the Indian Museum (vol xxy 
part II ) is a memr ir on the Ternutes of Barku la 
Island m the Chilka Lake The systematic chw 
icters of the genera and species are desenbed W 
Prof r Silvestn the habits by l>r N Annan^e 
and the fungi cultivated by the termites by Prof 
S R Bose Dr Annandsle divides these termites 
biologicallv mto three categoncs — ^burrowers mound 
btuldeis and log dwellers -a classiflcition which as 
he pomts out does not correspond with the taxonomic 
one He discusses the swarflung the duration of 
life the cultivation of fungi and the search for food, 
and the details of structure of the nests 
Pahssitic Nematodes— Dr H A Baylis 
Mr R Daubeny {Memmrs Indian Mus vii pp 263 
347) report on the parasitic nematodes m the coUec 
tion of the Zoolc^ou Survey of India The material 
which includes about eighty species, was collected 
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from animals mostly Indian m the 7oological 
Garden Calcutta One of the most interesting 
records is that of full sized specimens of A scans 
lumbncotdes in squinels The authors have com 
pared these specimens with others from man and 
mom an Indian wild pig — paymg particular attention 
to the characters of the lips of the posterior end of 
the male and of the eggs —and they conclude that 
all belong to the same species Ancyhstoma duodenale 
IS recorded fioni the tiger the specimens being some 
what sm iller than those from man as has been noted 
in regard to examples previously found in the tiger 
Necator amertcanus was found in a ntw host namely 
a young African rhinoceros whiih was captured in 
langanyika Temtory and had lived in the Calcutta 
Zoological Garden only a very short time Two 
larvT! tikcn from a prawn are tentatively referred to 
the genus Fustrongylidcs anl aic apparently the 
first examples of the genus to be recorded from an 
mvertebraU 

Tossii. Uarnaci es oi India — The receipt of fresh 
material it the N ituial History Museum has led 
Mr T H Withers to undertake a revision of the 
Fossil Balonomorph Barnacles from India and the 
East Indian Arcmpelago {Rtc Oeol Sun Indta 
vol liv) Five spciies in all are described three 
bemg new but amongst them the Dalauus Untm 
nabulutn of I inn^ although often cited in literature 
was not to be found iiotwithstandmg its occurrence 
m the modem Indian Ocean fauna One of the new 
species Dalanus jaiam us is closely allied to a recent 
{south African form and another B tndtcui> to a 
North r aciho species 

Indian TrRTiARY Gastropoda — ^A fourth and 
unhappily last contribution on Indian Tertiary 
Gastropoda comes from the pen of Mr F \ redenburg 
who di 1 nit alas live to revise the proofs Thu 
part includes the Ohvidie Harpidap Mirgmellids 
Volutilr and MitndT (Rec Geol Sun Indus vol 
liv) and u on the same lines as its predecessors 
(cf Naturf May 6 1922 p 594 ) Most of the 
sMCics desenbed irc new and nearly ill ire excellently 
illustrated By an oversight the pre I inncan name 
fumcula if Klein 175^ has been allowed to stand 
in lien of Vexillum Boltcn 1798 

Tiir Geolocical hxrr oration of Africa —The 
progressive work of the Geological Survey of Nigina 
has already been referred to in Naturf (vol 110 
p 91 1922) The fourth of the quarto bulletins on 

Ihe Northern finfields of Bauchi Frovmce pnee 
los has now been issued un ler the care of Dr J D 
Falconer and its fiiush and style of publication 
testify to appreciitive Government support The 
illustrations 01 heat weathering and water weathering 
in granite increase our knowledge of mselbergs 
and the solution cave in the granite mass near 
Gohar (PI vi) will be a re\ elation to most geologuts 
Dr lalconers discussion (p 41) of the origin of the 
fissures that carry tin ore in the region u of im 
portance in the question of batholitic intrusion genet 
ally He shows how widtly spreal fracturmg may 
occur in advance of the magma rising from the depths 
and how intrusive breccias result from the breaking 
off of abundant blocks from the /one of shattenng 
Ihe tin ore may liave been introduced to a largo 
extent by \apours heralding the invasion rather than 
dunng the cooling of the '^Younger Granite mass 
In Uganda where mineralisation is not obvious 
Mr r J Waylind u not so fortunate he u of 
necessity working with a temporary staff and there 
u a tendency to regard hu Survey as a luxury Ihe 
Annual Report for 1922 (Entebbe 1923) shows a 
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wide range of work includmg researches on water- 
supply and we hope that it may be leahsed that a 
Geological Survey with a geographical as well as a 
petrological outlook forms the mtsis for the under- 
standmg of a country The Geological Suney of 
Tanganyika Territory under Dr E O Teale has 
issued ( 1922) what is called a Final Report in which 
details of mineral samples are given together with 
some new points as to tne Karroo flora of the district 
rho recommendations show thit hopies are enter 
tamed of the establishment of a permanent Survey 
Depirtment 

CoNiACT Anclls in Capili vrity — The modem 
industry of ore flotation has its ongm in some of the 
comparatively obscure laws ^^^nace tension and 
any observaGons which throwiight on these Iiws 
help to provide the industry with a firmer scientific 
basis Mr R Ablctt s paper in the August issue of 
the Phshs phtcal Magazine deals with variation of 
the cont ict angle of water with paraffin wax accordmg 
to whether the solid is stationary or is moving into 
or out of the water Ihc wax is in the form of a 
horizontal cylimler immersed to such an extent that 
the two liquid surfaces at its sides ire horizontal 
right up to the solid Ihe angle of contact is then 
1044 On rotating the cyhndtr about its axis the 
angle at the side where the wax enters the water 
becomes 113® an I where it leaies the water 96° the 
wax as it were dragging the meniscus with it tor 
speeds exceeding \ mms per second these angles are 
constant The author iscnbes the change of angle 
to ibsirptiou or inhibition of the water bv the wax 

Theori 01 Ship Wavi s — A contribution to this 
subject by Finar Hogner has been published m the 
Arkti f')r Matemahk Astroncnni och Band 17 

No 12 (Stockholm Almquist and Wiksclls Bok 
tiycken A B I ondon Wheldon and Wesley Ltd ) 
Ihe aim of the piper is to micstigatc mathe 
m itically the waves produced by a forcive travel 
ling with unifcrm velocity ovir a witer surface 
the investigation bemg confined to the waves in the 
vicinity of two boundary planes radiating from the 

forme and forming an angle of iq® 28 with the 
mid wake plane Ihe author briefly reviews the 
m ithcm itiral explanation of the s^tem of ship 
waves developcil by prci lous authors ind points out 
that the thecry so developed is valid only for waves 
at great distances from the ship and f ills in proximity 
of the boundary planes where the wave amphtudes 
become infinite 1 urthermorc no w ives exist outside 
the boundary planes as the approximations intro 
duced make the suiface discontinuous at the bound 
ancs 1 rom his modified mathematical treatment 
which is given m full the author deduces that the 
resultant w ive system inside the bound irj planes 
can be considered is constituted bj the superposition 
of two different wave systems the transverse 
and divergent These two si stems have a phase 
difference of i/3rd of a wave length at the boundanes 
— a fact not hitherto noticed by previous writers on 
this subject The highest points of the outermost 
waves are hnite and sihiatod at some distance mside 
the bound iry planes and the resultant wave crests 
form angles of 56 44 with the mid water plane 
The resultant wave s^tems jnside and outside the 
bound iry planes jom without discontinuity Ihe 
B>stem outside the boundary planes is simple The 
mutual situation and direction of the crests of the 
different wave systems at the boundary are m general 
found to be dependent on the acceleration of gravita- 
tion velociH of the forcivo and distribution of 
pressure within the forcive and the direction de- 
pends also on the distance from the forcive 
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The Earths Magnetic Field for 1922 

By Dr Louis A Bauer 


'pHE precise constitution of the earth s magnetic 
^ field at any one time and the causes of the 
constituent fields are problems of fascmatmg interest 
the solution of which appears destined to reveal 
hitherto unknown properties of matter A most 
mtunate knowledge of the earth s magnetic and 
electric phenomena as well as a thorough acquaintance 
with all the latest developments of theoretic il physics 
seems requisite to success m the proper mtcrprctation 
of the mysteries presented whatever theory is 
advanced either for the earths magnetic or its 
electric field a hypothesis must be introduced some 
where implying new properties of matter or changes 
in the classical laws of electro dynamics or physical 
conditions below or above the earths surface of 
which we have no knowledge at prei>ent This being 
so it behoves us to keep an open mind with regard to 
any new magnetic or electric phenomena which may 
come to light 

We fortunately have now three bodies vastly 
dificnng from one another in their physical con 
stitution the magnetic and electric fields of which m ly 
come within the scom of our investigations and help 
us m our theoretical views namely — the earth the 
atmosphere and the sun To antiapate ivc now 
know that the direction of the magnetic axis of each 
one of these bodies is related in the same way for all 
three to the direction of rotation of the liody and 
that the magnetic ixis of each is inclined to the axis 
of rotation namely at present about ii 5“ for the 
earth about 14° for the atmosphere and about 6‘’ for 
the sun If / be the physical factor « the angular 
veloaty of rotation r the radius and D the density 
of the body then the strength of the magnetic fields 
of these three bodies at their magnetic poles for 
example may be expressed approximately by a 
formula of the following type 
F /«f*D 

Ihe magnetic field expressed by (i) has thus far defied 
labdratury detection because of the size and speed 
of rotation of bodies we may experiment with but it 
becomes readily appreciable when we are dealing with 
a body of mass sire and angular velocity of rotation 
comparable with those of a member of our solar 
system If (i) holds universally Jupiter for 
example would be enveloped by a magnetic field of 
about the same strength as that of the sun Thus 
we may have to look for assistance in makmg notable 
advances concerning the structure and properties of 
matter to experiments performed by Nature at targe 

The chief questions pertainmg to the eailhs 
magnetic field may be stated as follows (a) Is any 
appreciable portion of the magnetic force observed on 
the earth s surface to be referred to a non potintial 
system N ? (6) Is there besides an internal magnetic 

potential system 1 also an appreciable extern U mag 
netic potential system E existing in our atmosphere ? 
(c) If measurable N and L systems are disclosed 
may any portions arise from relati\ity effects R? 
((f) Is the integral of (in over the earth s surface and 
for all constituent systems equal to zero where 
represents the elemental (luantity of magnetism or 
any other correspondmg physical quantity that may 
evoke a magnetic field? (e) What physical con 
ditions must the causes for the various systems fulfil 
to account for the geographic variations the secular 
and other variations ? 

Any theory of the earth s magnetism and electncity 
will have to give a complete and satisfying account 
^ these vanous questions before it can be accepted 
Doubtless for some tune to come wo shall have to be 
content with trying out workmg hypotheses and must 
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not permit ourselves to be bound to any one theory 
However encouraging progress has been made and 
the object of the present communiiation is to tell of 
answers more or less complete to some of our questions 
While the magnetic survey of the globe haa been in 
progress by the Carnegie Institution of Washington 
and other organisations during the past eighteen 
years the writer has published the results of vanous 
mvestigations preparatory to a rigorous and complete 
analysis of the earth s magnetic field It thus 
became possible to decide in what regions of the 
earth the field work should be intcnsifi^ and what 
a Iditional alhed jcicntifii^ d ita should be included 
in the observational programme hurthermore to 
satisfy practical demands for magnetic d ita our 
observational work was so arringcd that sulfaciently 
accurate results for magnetic charts could be supplied 
to leading hydrographic estabhshments within a few 
months after the obsenations had actually been 
made Ibus for the 1922 magnetic charts of the 
Bntish Admiralty as constructed at the Greenwich 
Observatory Sir Frank fiyson states that all av ulable 
niitenal was used the greatest source being the 
observations made by the Camegte and the land ob 
servations of the Carnegie Instituti jn of Washmgton 
Pending more accurate and complete re luction of 
all observations to a common epocn by the Depart 
mint of Terrestnil Magnetism thin was possible by 
( lecnwiih Observatcry a preliminary analysis of 
the eeuth a magnetic field fur 1922 on the basis of 
the latest charts and observations was mode by the 
writer with the assistance of vanous members of his 
staff Ihc chief results were annoumxd in i lecture 
entitled Ihe Greater Problems of the larths 
Magnetism and their Bearings on Astronomy t»cology 
an<r Phvsics dehvered at the Carnegie Instituti m 
of Washington on November 21 1922 borne later 
results were also presented at the meetings of the 
American Physical Society and the Ameiican 
Astronomical Society at Boston on December 30 and 

? ii 1922 ^ The analysis was made free as possible 
rom assumptions as to the systems composing the 
entire magnetic field and was restricted for the time 
bemg to the region of the earth (86 per cent ) between 
60® N I at and 60® S I at Treating the earth as a 
spheroid of revolution sphencal harmonic senes to 
the sixtli degree and in some cases to the seicnth 
were established separately for each of the rectingular 
components X pt sitive tow ards north \ positive 
towards cast and I, positive tow ards nadir 
The magnetic data utilised apply m general to 
longitude intervals of 10“ and latitude intervals of s 
Before the polar caps may be safely included m the 
analysis the avail ible magnetic data fir these 
regions wall require careful examination, and it may 
be found necessary to await additional data Some 
analyses were also mad( for the regions 30 N I at 
to 30“ S Lat and 45” N Lat 1 1 45° S I it 7 here 
ts eitdence that the Gausstan coejfictenti, difintng the 
earth s magnettr field are k be regatded at first as purely 
empirical quantities and hence strictly applicable onlv 
to the region of the earth from uhich they uere denied 
It would seem however that inclusion of the polar 
caps will not materially alter the mam conclusions 
given here 

The chief conclusions from our analysis are as 
follows • 


I For a satisfactory representation of the observed 
data it IS necessary to recognise the existence of an 
> Fkyt Xn Much 1913 PP 37o I7i snd 388 alw Pop AOr Hudi 
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internal magnetic system, I, an external system, E, and 
a non-potential system, N, or of three equivalent 
systems, X, Y, Z The 1-system constitutes about 
94 per cent of the total mimetic field, and E and N. 
each about 3 per cent (There is a possibility that 
relativity cfiects, R may play a part in the exact 
evaluation of the three systems ) 

2 As a resultant effect of all systems causing the 
secular variation of the earth s magnetism, the north 
end of the magnetic axis of the I ^tem during the j 
past eighty years has been movmg slowly towards the 
west, and apparently at the same time slowly towards 
the equator The mdicahons from all available 
data are that if the magnetic axis completely revolves 
around the axis of rotation, regardmg the possibihty 
of which there may be some doubt, the penod would 
not be some hundreds of years, but many thousands 
of years The magnetic secular variation results 
from changes, with lapse of time both in the direction 
of magnetisation and m the intensity of magnetisation 
the latter quantity has been steadily diminishing 
dunng the past eighty years at the annual average 
rate of about 1/1500 part 

3 A suggestive effect, dependent apparently upon 
the distribution of land and water, has been disclosed, 
namely, that the average equivalent intensity of 
magnetisation for coirespondmg parallels north and 
south, IS generally larger for the land-predominatmg 
Mrallel than for the ocean-predominating parallel 
The secular changes however, are on the average 
larger per annum for the south, or ocean-predominat- 
ing, hemisphere than for the north, or land-pre- 
dominating hemisphere 

4 For the earth s internal umform magnetic field, 
the followmg data apply for 1922 The magnetic 
moment M is 8 04 x 10“ C G S , * the components of 
M respectively parallel and perpendicular to the 
earths axis of rotation arc M,««7 88x10“ CGS, 
and M, = I 60 X 10“ CGS , M, ->=4 93 M. Were the 
earth s magnetism uniformly distnbuted throughout 
the earth which is not likely, the average mtcnsity 
of magnetisation would be o 074 CGS The mag- 
netic axis intersects the North Hemisphere in latitude 
78® 32' North and longitude 69® 08 West of Greenwich 

There has recently appeared an account of an 
analysis of the earth s magnetic field also for 1922, 
by Sir 1 rank Uyson and Prof H H Turner * These 
authors reach conclusions which apparently are at 
variance with mine given in (1) as to the defimte 
existence of the two systems, E and N However, a 
cntical examination of the residuals obtained by 
them when they endeavour to represent the rect- 
angular components X, Y, Z on the hypothesis of a 
magnetic potential due alone to systems below the 
earth s surface and assummg that a non-potential 
system docs not exist, is found, m fact, to strengthen 
my conclusions * 

Que<itton (a) {Non potentuU System, N) — The exist- 
ence of the N system implies the non vanishmg of Uie 
line integral of the magnetic force taken around 
a closed circuit on the earth's surface Such Ime 
mtem-als have been computed for largo land areas, like 
the United States and for very large ocean areas, with 
data from the cruises of the Camegte, both in the 
Northern and Southern Hemispheres The results 
are so consistent that they cannot be accounted for 
wholly liy observational errors The analysis of 
the earth s magnetic field shows that the coefficients 
denved fiom the ca^-west component, Y will not give 
an entirely satisfactory representation of the south- 

■ Tbc vahia d the m e gM lu; monHot huueatljr hHmd in text booln m 
dependent on Gxum s xnelpiii for iSw b Sssxio** CGS The avenge 
annual nta of lou between iSjo and ipaa n about 1/1500 part, thoa m- 
ra mo o d i n g with, the annuel avetaga nta aa rtven in (a) 

Not Roy Aatr Soe , Geophya Mp vol i No 5, May ipag, 

• Ttrr Mag tui Atm SkeL tor Mateb June 19x3, pp at aS 
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north component, X A similar experience has been 
encountered m recent analyses of the diurnal variation 
of the earth's magnetic field, of magnetic disturbances, 
and of echpse effects Thus the evidence is m favour 
of the existence of non-potential mognetio systems 
The difficulty has been m the adequate physical 
mterpretation of the results According to classical 
theory, hne-mtegral values are a measure of electric 
currents passmg perpendicularly through the area 
enclosed oy the circuit The average strength of 
such mdicated currents for the earth's magnetic 
field IS found to be more than 10,000 times that of the 
vertical conduction current of atmospheric electnatjr 
The average strength of vertical currents that may in 
part be responsible for the mametic diurnal variation 
18 about 2000 tunes that of unfesMcrents causmg the 
diurnal variation of atmospheric electruaty We are 
then forced to conclude that the mametic hne- 
mtegrals are a measure of something else than is 
recorded by atmospheric electric instruments Various 
suggestions are at present receiving careful considera- 
tion The ve^ mtetesting point was recently raised 
by Sir Arthur Schuster that no one, bo far as he knew, 
had experimentally verified the generally accepted 
hypothesis that the magnetic force was accurately 
at right angles to the current which produced it, and 
he further remarked that he had very recently come 
across the statement that accordmg to Einstein's 
theory the force and the current should not bo exactly 
at right angles But there are at present difficulties 
in trying to attribute the observed non potential 
effects wholly to such a possible relativity cause 
Ihe genem system of vertical currents for the 
earth s field is as follows negative electricity flowing 
into the earth m polar regions and flowing out m 
lower latitudes , for positive electnaty these direc- 
tions would of course be reversed The system of 
vertical currents is unsymmetneal both about the ascis 
of rotation and the equator (A similar system of 
vertical currents will explain the present facts of 
the annual variation of atmospheric electricity ) 
Enough has been said to show of what extreme mterest 
the final eluadahon of the magnetic non potential 
effect lb likely to bo 

Question (6) (External Potential System, h) — ^This 
^tem IS disidoeed by the fact that the comments 
determmed from the horizontal components, X and Y, 
will not reproduce completely the vertical component, 
Z, but will leave outstanding effects of a character 
which, according to classical theory, can only be ex- 
plained by an external system of dcctnc or magnetic 
forces However, if any portion of the earth s total 
magnetic field is to be attributed to causes which 
mvolve relativity effects, R, then E, in whole or in 
part, may have to be regarded as resultmg from R 
It IB hoped that a special investigation now under way 
will throw further light on this interestmg question 
As the result, apparently, of the extensive mcrease 
m knowledge of the earth's magnetic field over that 
at the command of previous analysts the coefficient 
of the first degree zonal harmonic is found to be three 
times that resultmg from Schmidt’s careful analysis 
for 1885 The magmtudes of Schmidt's coeffiaents 
for the various zonal harmomes were such that be 
did not deem it safe to draw a definite conclusion aa 
to the reality of an external sjrstem The case is 
different, however, for our igzi analysis , as stated 
under conclusion (r), we can no longer ignore the exist- 
ence of effects similar to those from an external system 
Question (c) (Relativity Effects) — ^This question has 
already received some attention m the consideration 
of questions (a) and (6) , it also enters mto question (d) 
Question (d) (Is the Integral of dii Zero ?) — ^All 
analysts b^mning with Gauu have assumed that 
the mtegrol of d/t is zero The assumption enters not 
only mto the determination of the coeffiaents of the 
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Z wrus but may also require consideration m the 
denvation of the coefficients of the X senes and of 
the Z senes it there is a non potential system N So 
fnr as the Z component is concerned if we do not 
assume the mtegral to be zero a small constant term 
is added to the Z series which slightly improves the 
mathemahcal representation If we have an N 
system caused by vertical currents as already 
(iescnbed then the question arises whether for a 
limited portion of the earth for example from 6o° N 
Lat toM’S Lat we may legitimately assume that the 
total amount of electncitv leavmg the earth equals 
the total amount entenng it m ttus 
region if not then fd/i would not be 
exacts zero It is of mtere<tt to note 
that Gauss himself mtimated m his 
celebrated memoir on the General 
Theory of the Earth s Magnetism 
that ue day might come when it 
could not longer be assumed that 
the mtegral of d/t is zero Investi- 
gations m progress will further eluci 
date this matter 

Quasfton («) (Vartaitons of the 
Lartks Magnetic Field) — Wo now 
come to crucial tests that may be ap 
phed to any theory of the cause of 
the earth s magnetic field It would 
seem as though the surest approach 
to a solution of the two problems the 
ongm of the earths magnetic field 
and the origin of the earth s electnc 
field will be by means of the stnk 
mg variations geographic diurnal 
annual sun spot and secular to 
which they are subject The two 
chief sets of variations which a theory 
of the earth s magnetic field will have 
to explam satisfactorily are (i) the 
geographic variations (a) the secu 
lar variations 

Fig 1 is mtended to show hew p 
the equivadent mtensity of magnet 
ibation or any other corresponding 
physical quantity would have to vary 
from parallel to parallel in order to 
produce the portion (about 70 per 
cent ) of the earth s total magnetic 
field symmetrical about the axis of 
rotation as represented by zonal harmonics to the sixth 1 
degree inclusive If this portion of the field were 
uniform then p represented by the radius vector from j 
O would be constant this case is shown by the outer 
circle Were the zonal field symmetrical about the 
eouator then instead of the outer circle we have an 
eiJmse which has been drawn for each of the twoepochs 
i885and igaa (indicated by broken curves) for this case 
P for the equator would be about 17 per cent greater 
than for the combmed parallels 60“ N and S The 
heart shaped full curves represent the actual state 
of afiairs for the field symmetrical about the axis of 
rotation Comparmg the radu vectores p for corre 
spondmg parallels of latitude north and south it is 
seen that for both curves (1883 and igaa) p is 
mvanably greater for a land predominating parallel 
^n for an ocean predommatmg parallel and this 
fact obtams even for the dot^ portions of the 
curves which apply to the polar regions (see con 
elusion 3 ) It will be noticed that me 193a heart 
shaped curve lies wholly vnthm the 1883 one just as 
^ the case for the eUipses and the difference dp 
between the curves represents proportionately the 
shnnkage m the earth s magnetic moment or m the 
eqmvalent mtensity of ma^ietisation between 1885 
and 192a It will be noticed that the ^farmkage is 
greater for the south or ocean - pr^ommatmg, 
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hemisphere than for the north or land predommatmg 
hemisphere The effect of the distribution of land 
and water is one callmg for careful examination and 
its further study may result m material advancement 
of our knowledge as to the cause or causes of the 
earth s magnetic field 

If wo wish also to take mto account the balance of 
the earth s magnetic field about 30 per cent which 
18 unsymmetn^ about the axis of rotation and is 
represented by the tesseral harmonics then the pear 
shaped solid obtamed bv the revolution of the 
heart shaped curve about the earth s axis of rotation 



/ t SOUTH POLl ' 


would have an irregular surfme with specially 
pronounced humps at the magnetic poles The 
radius vector to this somewhat irregular pear shaped 
sohd would serve to represent the volume or surface 
distnbution of the physical quantity entermg into 
or evokmg the obs^ed magnetic field It is clear 
that no approximately homogeneou-. sphencal iltn 
core inside the earth could produce such a magnetic 
field as that actually observM 

Now consider the shnnkage m the earth s magnetic 
moment The average annual rate of shrinkage was 
i/iooo part between 1885 and 1922 • it was found to 
be 1/2170 part between i8go and 1900 and about 
1/2580 part between 1843 and 1883 * Whether the 
annual rate of shnnkage vanes is greatly from tune 
to time as is apparently mdicated bv these figures is 
open to question and subject to further mvestigation 
vnth sumaently tnistworthy magnetic data fhe 
steady dimmution m the strength of the earths 
magnetic field averaging durmg the past 80 years 
about 1/1500 part annually presents one of the 
greatest difificnlties m the theory as to the cause 
of the earths field the surmountmg of which may 
prove to be the key to the sought for secret It 
should be borne m mmd that ue annual loss is 
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quite comparable with that ot well seasoned magnets 
The loss occurs practically all iii the uniform portion 
of the earth s magnetic field parallel to a diameter 
inclined at present to the axis of rotation about 
115 the loss 13 not made up by any material gam 
m the non uniform heterogeneous portion of the 
earth s m ignetic field * 1 he annual percentage loss 

IS nearly the same for the polar and equatorial 
components of the uniform magnetic fiell and as 
the cquatonal component is only about one fifth that 
of the polar component the absolute annual loss in 
the earths magnetic moment results almost entirely 
from the pol ir component t e the uniform portion 
of the earth s magnetic field symmetric il ibout the 
e irth s ixis of rotation suffers nearly the entire loss 
The system of forces which must bo 8uperix>sed 
upon the uniform internal magnetic field of 1865 in 



depend Then on the ba«H of the large aver^ annual 


that magnetism and gravity are not related t_ 

other as the first power of the factor for otherwise 
a correspondmgly large annual change in gravity 
would likewise have been observed Agam while 
gravity is greater over the oceans than over contments 
the equivalent intensity of magnetisation is on the 
average somewhat less for ocean areas than for con 
(mental areas so hero agam there is no immediate 
relation between gravitv an 1 magnetism According 
to Sutherland s theory " which was based on a slight 
modification of the laws of electrodynamics mametism 
would depend on the first power of a small fraction 
p (about 2 6 X 10 “) and gr^nt^upon the second 
power this quantity p would enter mto the factor / of 
formula (i) Accordmgly the annual 
decrease of 1/1500 part m magnetism 
would imply on Sutherland s theory 
only a decrease of the square of 1/1500 
part or about one half of a miUionth 
part in gravity and this is a quantity 
_ . detection 


which may readily escape < 
with our present gravity appliances 
unless the accumulative effect over 
many years be carefully observed at 
several standard stations Hence a 


the manner prescribe 







order 1 1 obtain the olwervt 1 field for 1922 proves 
to be a demagnetising svstem the m ignehc axis of 
which is directc 1 dm ist di inietncollj opposite to 
th It of the primary uniform fiel 1 ^ sunilar result w is 

found in i J04’ for the period 1890 1900 Inbnef the 
secular variation system shows the ch iractenstics 
of the self in luced liel 1 of a uniformly magnetised 
body 

I et us next inquire bnefly into which of the 
q^uantities m formula (1) so large an annual rate of 
^ange for the earths fielt as 1/1500 part is to be 
attributed ? t ertamly not to the angular velocity u 
or to the radius r or to the density H since changes 
on the order of 1/1500 part in one of these <iuantitic8 
or in their combinecl product would not e«cape 
detection by other means We must conclude that 
l^e physical factor / contains within itself the kernel 
for the observed change but what does this imply > 

Let us suppose next that in the factor / we nave 
embodied some physical relation upon which both 
the earth s magnetic field and its gravitational field 

• Tfr Mag mud Aim EUd vtil 8 (1903) p I07 andTol 18 (1913) p » 
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in the earth s magnetic field strength 
would then have to be referred to a 
corresponding change m p Hut what 
makes p change ’ It was only meant 
to represent a very slight variation in 
the liw of action between elcctnc 
charges if p changes so must the new 
assumed law of electro dvnamics We 
have under investigation various hypo 
theses to account for the observed secu 
larchanges in thccarth smagnetic field 
Sufficient has been given to show 
with what extreme care a theory of 
the earth s magnetic field will have to 
be foimulaletl in 1 how exhaustively it 
will have to be examined in the light 
of the data now known to us No one 
who will familiarise himself with the 
facts will lightly announce the dis 
covery of a new theory of the ongm of 
the earth s nnmetism New and inter 
eating matters m ly confidently be expecte 1 from the 
discovery of the true cause 

In conclusion hig 2 is presented to show the 
positions of the following points MAfI) north end 
of magnetic axis of the earth s uniform internal 
magnetic field in 1922 latitude 78° 32 N and 
longitude 69” 08 W MA(ls) north end of magnetic 
axis of the earths uniform external magnetic field 
in 1922 latitude 76 8° N and 121 4“ W and N M P 
the approximate position of the North Magnetic Pole 
in 1904 latitude 70 5® N and longitude 95 5® W 
As will be seen the line of maximum auroral frequency 
passes to the south of the three positions (Ihe 
other lines shown are the routes of the Carnegie ) 
It will be noticed that the displacement of the h axis 
IS about 52° west of that of Ue I axis and that the 
N M P IS about midway m lonntude between I and E 
Prom the amount and direction of displacement of 
the E axis with reference to the I axis we may deduce 
further important facta bearmg upon the theory of 
the earth 8 magnetic field and the possible conductivity 
of mterplanetary space 
•* Terr V«f end Atm EUtt vol g (1904) pp 167 17» 
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Lichens and their Action on the Glass and Leadings of Church Windows 

By Dr ErHEi Mlllor Univer'ttty College Reading 


'T'HK gradual detenoration and destruction of the 
1 stained glatA of church windows is a subject 
of general and saontific interest It will therefore 
pro ba b l y be admitted that the technical and practical 
tfnnwled^e of the stained glass arbst sboull be 
reinforced by the theoretical and laboratory stulies 
of the scientific worker One of the several possible 
lines of research was approached nearly three years 
aeo at the Sorbonne under the durection of the late 
® Prof Matruchot 

and afterwards of 
the late Prof 
Bonmer 

Ihe deteriorated 
glass IS scaly in 1 
mdcscent or pitted 
and opaque Both 
surfaces are it 
tacked an 1 though 
the outer sliows 
the greiter altera 
tion it IS on the 
inner that the ac 
tion IS sometiines 
first apparent T 1 e 
opacity may extend 
over the vhole sur 
face but more frt 
quently ippeais as 
scattere 1 disc like 
points these grad 
ually get bigger an 1 
frequently rin together Meanwhile the glass at 
Uie centre of the original opaque discs disappears 
and so arise the beginnings of the pits each I or lere 1 
bj opaque glass apd later lined by mdescent scales 
visible under the bmocular lens As the alteration 
of the gliss continues the pits increase in diimcter 
and often unite forming channels of diverse outhne 
and length (big 1) The maximum brea Ith me isured 
was 5 mm an I depth i 9 mm Two pits on opposite 

surfaces will sometimes increase in depth unttl the 
separating wall disippcars ind a perforitiun of 
the glass results Microscopical e\ imination of the 
opaque glass shows markings and surfaiis similar 
to geograpl ical contours and the contortions in 1 
cleavages of rocks 

In some cases there is no opacity an 1 there arc 
no pits The surface is iridescent and may appear 
slightly irregular over more or less extended areas 
The alteration hero takes the form of scaluig in thin 
honzontal plates shown under the microscope to 
consist of several superpose I layers variously clef 
and resembhng a crazy tiled gar len path 

Unstained and stained gl iss arc simil irly detenor 
ated but certain colours show more susceptibility to 
alteration than others Purple green blue red 
amber and particularly amethyst glassy arc all 
deeply corroded while grey tones are less so and 
the golden yellow glass resulting from the vitnfica 
tion of the ‘olver salts u more or loss immune This 
immumty is well illustrate I in the reproduction of 
a fragment of fifteenth century gl iss (1 ig a) the 
surface of the grw and colourless portions is corroded 
and opaque and outlmes clearly the golden yellow 
border and leaf 

There is little reason to behove that the glass of 
any centuiy is the more frequently or gravely 
attacked The glass of the twelfth to the fifteenth 
centuries 13 more refractive than that used later 
and shows a slower rate of alteration but the cumula 


tive destructive effects are great The extent of 
the corrosion docs not depend upon age — portions 
of fourteenth century glass are still unaltered 
specimens of mneteenth century glass are sometimes 
badly pitted The corrosion is of considerable im 
portance lesthetically but though it eontmue until 
perforation occurs it does not affect the actual 
luration of the window this depends upon the 
lea lings 

Ihe oldest leadings ore heavy and have well 
resisted chemical change the lighter lead used 
since the fifteenth century is much more hable to 
cot version into carbonate of lead fnalle and un 
stable The transform ition is often completed m 
less than fifty years This is a matter of supreme 
importance for the leadings constitute the skeleton 
of the window and their appearance remains re 
assuring alter the ebemical change has tiken place 
Ihey are however no longer solid ind the crucial 
moment arrives when an external c in lition such 
as a gust of wmd causes them to disaggregate and 
allow the glass to fall It is in this way that so many 
of the marvellous windows of the last few centuries 
hive perished Ihis destructive process has been 
studied and pointed out repeatedly d ir ng the last 
thirty years oy M I thx Gaudin of Pans a well 
kt own pe nte verner it c innot be emphasised too 
much th it it IS through the leadings an 1 not through 
the glass that histone win lows are often lost 

1 he alteration of the lead is purely chemical that 
of the gl ISS is due to two e n scs chemical ind 
nechimcal btringe though it miy seem the 
win lows serve as i substratum for lichens Ihese 
tlants retail water between their tissues an 1 the glass 
by capillarity they also find favourable conditions 
for growth m proxmiitv to the leadmgs wl ich cheek 
the drainage where they appioich the bonrontal 
plane iiid when loose hold water The mount of 

arbon dioxile normally dissolve 1 in water is con 
silerably mcreastd by that evolved by the lichens 
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dunng the process of respir^i ion and the chemical 
change of glass and lead is thus accelerated b vidence 
of tbu augmentation of the chemical irtion is given 
by the opacity and squamosity of the gliss closely 
following the track of the hchen 
The mechamcal action of the hchoi s accounts for 
the du>appearance of the opaque glass and the con 
sequent formation of pits and channels The mmute 
fissures in the opaque glass are penetrated by the 
hchen hyphas which by their varying states of 
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targidity and increase m length and number, loosen 
the particles and eventually incorporate them in 
their tissue The inclusions, always microscopic, 
occur chiefly m crustaceous thalh below the apothecia 
and spermogonia and in the rhizoids of the foliaceous 
thalli Vertical sections of the thallus of a Peritisana 
leucosora Nyl contained numerous inclusions through* 
out the lower o 4 mm of their thickness 

The inner surface of the glass is the one most 
frequently squamose The conditions here are moat 
unfavourable for the development of lichens and 
usuiilly there is no delimitation of the thallus The 



lie 3 
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lichen constituents hyphae and gonidue, are not 
associated in a defimte tissue but exist as a thin 
layer, resembhng a cobweb over more or less the 
whole surface which shows a similar extensiveness 
in its alteration H^hae and gonidiae pass between 
the scales of glass the former the more deeply, and 
incorporation follows 

The lichen flora of church windows is practically 
conhned to the extenor, and necessanly umited by 
the exposed and shppcry substratum Twenty three 
species and vaneties have been identified mdudmg 
only one fructaccous, Hamahna polymorpha Ach 
var hgulata Ach , and two foliaceous, Xanthona 
panetma Ach and its vanety tumida Wed All 
the others are crustaceous these bemg the best 
adapted to the environment There appears to bo 
a succession in the flora analogous to that on a 
larger scale of the flora of dunes m so far as there is 
a preparation of the substratum for subsequent 
species of lichens A crustaceous species D%plotcta 
canescens, Ach is the most abundant but it rarely 
occurs except on the unaltered glass, its thallus, 
of a maximum diameter of 4 6 cm , disappears and 
leaves a shgbtly roughened surface Other crusta- 
ceous species follow, two vaneties of Placodtum 
murorum DC bemg most interesting showmg as 
they do a conformity between their disc shaped 
thalh and the circulu pits of their substratum 
(Pig 3) The crustaceous lichens apparently cease 
to thnvo once the glass becomes deeply emroded, 
yet It IS on this considerably altered surface that 
the Cetaceous and foliaceous speaes exist (^Fig 4) 

The hchens are not well developed Some are 
not visible to the naked eye . the thallus is small, 
mal-formed, mcomplete, or greatly soredified , apo- 
thecia are frequently absent or, conversely, persist 
longer than me thallus Their detemunatlon is 
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difficult, and is often only possible through a pro- 
longed and concentrated study of the gradual change 
nnclergone by a species 

Lichens need plenty of air and a certain humidity, 
with httle wind or sun, for their free growth , con- 
sequently, wmdows with a south aspect m the 
country and all windows m a crowded n^hbourhood 
are nnfavourable substrata they have a scant flora 
or none at all, and show httle deterioration On 
windows with a west or north aspect, m humid, 
calm but airy surroundmgs, lichens multiply abun- 
dantly and quickly, and t^ glass shows a corre- 
spondmgly high degree of alteration The colour 
or chemical composition of the glass probably 
influences the development of hchens, as it is not 
unusual to see glass of one colom beanng many of 
these small plants while adJlURl glass of another 
colour IS free 

Growth of hchens on windows can be prevented 
by the simple means of regularly bmsmng and 
washmg the wmdows, or by the application of a 
hquid mastic to exclude air and lichen spores The 
essential condition for the ultimate preservation of 
the windows is that the leadings should receive 
constant attention and penodic renewal 

The material examined has m the bulk been 
collected by M Gaudm throughout Bnttany, Nor- 
mandy Champagne He de France etc A certam 
number of specimens from the Mayenne churches 
submitted by M Alleaume petnte-vemer of Laval, 
are now deposited in the museum of that town 
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The Liverpool Meeting of the British Association 

T OCAL Arrancpments 


A N elaborate programme of excursions to pi ices of 
mterest and visits to works has been arranged 
by the Local Committee Deabng first with the 
general excursions on Thursday beptembtr it 
is mtenied that a visit shall be paid to the biscuit 
works of Messrs W and R Jacob an I Co ltd 
to the I nited Alkali Works at Widncs the flour 
mills of Messrs W Vernon and Sons I td and 
the Liverpool Corporation eleetnc power stat n 
w hen some of the largest and most up to late plant 
will be inspected I he White Star Line is ilso 
inviting a party to view the s s Adriatic On hn lay 
September 14 visits are arranged to Messrs Uryint 
and Mav s match works to the dyeing and cleaning 
works of Messrs Johnson Bros T td ind to the 
shipbuil ling yards of Messrs Cammell I air 1 in I C 1 
I td The Lunar 1 Steimship Co is inviting a party 
to mspeet the s s rranconta 

On Saturday S^tember 15 there will be a wh le 
day excursion to Chester ind the River Dee includ 
ing a visit to Eaton Hall by kind permission ( the 
Duke of Westminster Another whole day tup will 
be to the Dolg irrog works of the Aluminium t rp r i 
tion 1 td the party after inspectmg the woil s 
proe ceiling to BettwsyCoel anl the Sn vl n 
ihstri t A visit als ) occupying the whoU li> his 
been arianged to the 1 iverpool Watci works at 1 il c 
Vymwv 

Of a 111 ire general type there w ill be i day e\ ursi n 
to the Isle of Man and also by sea to Llandu Ino an 1 
Beaumans There will also lx* i two lay tour 
(Saturdav and Sunday) to the Lake District On 
Sundav September 16 there will be a gencril 
excursion by sea to Llandudno and Beaumaris 

On Monday September 17 visits will be pul to 
one tf the works of the British Insul ited in 1 II Isby 
I iblcs Co 1 1 1 Messrs Lever Bros Soap Works it 
I’ort Sunlight and to the works of Meitano It I 
and to the Union Cold St irage I td A paity will 
also be shown the I iv crpool housing scheme an 1 the 
Livcrp ol Salvage Association is inviting those in 
terested to view their pi int The Booth Steamship 
C) TtJ IS mviting a party to inspect the ss 
Hildebrand 

On Tv<*3day September 18 a party will visit the 
(xladstcne Dock and other worxs of tie Mersey 
Doeko and Harbour Bo ird the I lay Main Colliery 
near Mrexham PI inter s marg irim works at Bnm 
borough Pool and the large bobbin works c f Messrs 
Wilson Bros at Laiston 

Of the sectional excursions at present arringed 
Section A will visit the Automatic leleph nc Manu 
factunng Co ltd the British Oxygen Co (Boctle 
works) and Stonyhurst College Section B the 
United Vlkili Co s works at Widncs the Highfaeld 
Tannery at Runcorn Price s Patent f in He Co it 
Brombt rough the lictose faetory at Hislinglen 
near Crewe and Messrs Joseph Ciosheld and Co s 
works it Warrington 

Section C will go to Hall Road and C rosby c n the 


International 

lyi ANY abortive attempts were made before the 
War to found an mtemational hydrographic 
organisation but success was not achieved until after 
the War when a conference was held m London m 
1919 at the mvitation of the British Admiralty with 
me cordial support of the trench hydrographic ofihee 
Twenty one states were represented at the conference 
invitations havmg been sent to all countries Ukely to 
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north of I iverpool Storcton Chiames Burton Pomt 
ind North Wirral 1 ake Vymwy district parts of 
Flintshire the I e i Creen Collieries and Buck Pits 
and bearth Hilt and bkilKw C lough 
Section D is proposing to go a dredgmg expedition 
m Liverpool Bay and to Delamerc 1 orest Section E 
is visiting the Iiverpoil l^icks Storcton Burton 
Pomt and North Wmral and a nver tnp to the 
r-isthim locks of the Manchester Ship Canal ind 
lown the Mersey to the Crosby Channel 
Section F intends to visit the I iverpool Docks and 
the Cotton Exchange Section G has imiigtd one 
excursion only and that is to the Gladstone Dock 
Section H will inspect the Roman remains at Chester 
an I will also visit Ince Blundell 

Section I has arranged no sectional excursions 
Section J has one excursion only namely to 
RainhiU where the County Lunatic Asylum is 
situated 

Section K is pi inning to visit the Ciavcn limestone 
district Mr Bullty s gardens it Neston and the 
Wc&t 1 me ishire s ind dunes near 1 rcshheld Section 
L has arranged no excursions Section M will visit 
Wirral 1 irms ind Mi ssrs Gartons I td at W irnng 
ton and Haslmgton and the N intwiih district 
1 irge as this list of seetioiuil excursions appears 
if one is to judge from the cxpeiience of previous 
meetings it will be found to have mcrease I by the 
I ite on which the meeting eomineni es 
A list of ill thes excursions an I visits will I e sent 
i sh rt time liefire the mieting to mcmbeis who 
have intimated their intention of coming t ; I iv cr 
Txxl in I it will greitly fieilitate the work of the 
I c cal Secretaries it members will intimate iii i Iv uice 
which exclusions they would wish to join 

At the close of the imeting in Liveipool there will 
be an excursion to the Isle of Man leaving I ivcrpof 1 
on Wednesdiy September 19 and iclurmng on 
Monday September 24 The party will liavi an 
oj portunity of visiting ill jil u es of scientific mterest 
in the island but probably members f Scitiiim E 
and H will hnd most to study A speei il i mnnttee 
in the Isle of M in is m iking all arr ingements and 
details will It IS hopctl be completed b\ tl t i jxning 
d ly if the meetmg in 1 iverpool 

Although pirhaps it loes not so much toritem the 
letual memtiers of the Vssoeiiti n yit d definite 
item m the progiamme of the meiting 1 the senes 
if public lectures T he n nnber of these it is pro 
posed to give m 1 1\ crpool will b gre iter than m 
iny town previously visited by the Assoeiition and 
further one will be g^ven in Bootle Wallisey 
Birkenhead Runre m Wamngt n Wigan ii d 
St Helens while tw 1 lectures to young pc pie \dl 
be given in Liverpool and one in Birkti head and 
Warrington It is the hope of the local tommittee 
that these lectuns will prove a gieat success ind so 
develop one of the pnmi* objeets of the Association 
namely to promote interest in science and its 
ipphcations Am ki 1 Holt 


Hydrography 

be interested with the exception of the Central 
Powers Russia and lurkey As a result an Inter 
national Hydrograpluc Bureau was instituted m 1921 
and all the States represented at the conference have 
now associated themselves with it The Bureau has 
its ofiicial seat at Monaco Soon after its institution 
it became affiliated to the League of Nations and it 
uses the official languages of the I eague namely 
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English and French Its three chief officials are 
Sir J D Parry (Great Britain) Admiral Phaff 
(Netherlands) and Captam Milller (Norway) the first 
named being president It confines itseu to hydro 
griphy in the strictly nautical sense of the word and 
one of Its chief objects at present is the international 
standardisation of practice in relation to many man 
time matters For eximple in relation to charts 
among the questions which anse are those of the 
type of projection tlie scale the choice of units for 
depth and clistance the mode of debneatiou of sound 
mgs the symbols and abbreviations and the geO 
graphical names to be used Lists of hghts sailing 
directions and distance tables are other matters on 
which more unifomuty and co operation would be 
advantageous It may be noted that most countries 
now use metric units for depth Japan bemg one of 
the latest formally to^adopt this system though it 
has not yet actually introduced it Great Britain 
and America are now the only States which eaclu 
sively use the fathom ind foot but the change to 


the metnc system is one which they are as yet un- 
wilhng to make because of the great difficulty and 
cost of altenng the copper plates from whnffi are 
printed the exceptionally large number of charts 
which these countnes produce 
The Bureau has recently started a journal, the 
Hydrographic Review of which the first number 
appeared m March last It is bilmgual all its 
contents bemg dupheated m English and French, on 
opposite pages A large part of the first issue is 
devoted to the history or the mception of the Bureau, 
and other official matters Ihe chief ongmal articles 
consist of two reports on aenal photography as 
applied by ihe French and Netherlands services to 
hydrographic surveying and the discovery of shoals 
and covered rocks There is aJ^ua discussion of the 
visibihty of hghts considenng Tne chances which a 
sador has of sightmg a given light m difiFerent circum 
stances at various distances and a brief report on 
echo sounding as practised by the Umted States 
hydrographic department 


The Age of the Earth ^ 


CIECF the advent of our knowledge of radio 
active processes the old controversy over the 
age tf the earth has been revived snl although 
there is now i marked ihange of opimon in favour of 
the longer estimates it remains unfortunately true 
tliat tlurc still appear to be tantalising discrepancies 
between the results from different methods ITiise 
discrepancus miy be mitigated or exaggerated by 
sjiecial pleading but they still stand in the way of 
an unequivocal settlement of the problem 

Iwtnty jeais ago vane us attempts were made to 
squeeze gcolocical history into the nanovv limits 
imposed by Kelvm and 1 ut The discovery of 
radioactivity and more recent advances m the study 
of stars ind tidal friction have destrjycd the value 
of the older phj sical evidence leaving v tnous geolo 
gists committed 1 1 w hat arc now seen to be absurdly 
low figures In the last decade the geological methods 
have in turn been wilcly cnticised and the present 
tendency is gic itlj to extend the cstiin ites formerly 
favoured All the methods adopted depend on the 
rate of proi esses it present in opciation In order 
that the different lines of cvidtn e sh nild converge it 
IS nccissaiy to siipjxisc cither that the rites of geo 
logical processes are at present toj high or that 
those of ridioactivc processes arc too It w to justify 
intcgiation over the whole duraticii of geological 
time 

In the symposium under consideration held m 
Philadt Iphia on April aa 1 ist year the chief feature 
of intciest IS Chamberlin s spiiited attempt to show 
how the geological estim itcs may be biought into 
harmony with the revised deductions from radio 
activity and astionomy The penod required for the 
tlefiosition t f the w hole of the sedimentary cc lumn or 
for the accumulation cf salt in the oceans is easily 
irrived at from existing data on the assumption that 
present r itcs prov ide a c haractenstic av erage Fhere 
IS now httlc doubt that this issumption is deceptive 
and It certamly can no longer be admitted Do 
Geer s work on the yearly deposits from glacial 
waters in Sweden though an exceptional case, 
suggests to Chamberlm a Glacial epoch fully twenty 
times is long as that assigned by the old methods 
He further expresses the conviction th it breaks m the 
I ontinuity of more normal sediments the time values 
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of which are best judged by comparison of the 
faunas above and below must when finally inter* 
preted greatly extend the simple ant^etical 
estimates It has frequently been shown how 
denudation and deposition must be quickened up by 
human activities and the effects of cultivation and 
excavation havt been ibly analysed by Dr Sherlock 
m his recent Man as a Geological Agent Existing 
conditions also naturally f ivour i high rate of denuda 
tion since continental clcvition and breadth ire 
both exceptional ind to these may bo added the 
further consideration that broad areas are strewn 
with easily removiblc glaual deposits So variable 
are the factors involved that there is no means of 
arriving it average rates which would properly 
mclude long pcnutls of sea transgression and bast 
levellmg periods when denudation was brought 
almost to a standstill 

The V ilidity of the mcUiod based on the iccumula 
tion of salt in the oceans dejiends partly on the rate 
at which the present streams are carrying sodium 
down to the sea — a rate which must be too high for 
reasons already mentioned — and partly on the 
irreversibility of the process It has of course been 
generally recognised that sodium returns to the land 
m interstitial solutions held by sediments and as 
wind borne salt but other possibihties have been 
less emphasised Actually it is found that the data 
used are inconsistent among themselves unless other 
cyclic processes are invoh ed Fhe most serious dis 
crepancy is found m the ntio of sodium to chlorine 
which in igneous rocks is about 30 i and in the 
oceans about t 18 When volcamc exhalations are 
taken mto consideration this enormous difference is 
reduced but by no means wiped out Clarke and 
Washington have given figures which mclude the 
whole of the atmosphere and hydrosphere and the 
discrepancy still remains as high as 20 i 

There can be only one explanation that chlondised 
sodium plays a far gicater part m cyclic action than 
has yet been detect^ In the case of potassium such 
circulation is all importimt and is effected by its 
greater retention Iw muds and soils Dr Milton 
Whitney writes Ocean shore deposits would un 
doubtedly absorb NaCl up to the pomt where the 
colloids were in equihbnum with sea water but as to 
the relative efficiency of this and analogous processes 
there is still no exact knowledge The sodium 
method is thus as Chamberlm says not yet ready 
to render a verdict As to the sedimentation method 
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he concludes that the cumulative effects of present 
day conditions need not be strained to bring tne older 
estimates up to the same order as those required by 
current deductions from radioactive minerals 
The remaining papers call for httle comment 
Palaeontology presents famt hope of amvmg at -i 
trustworthy or even approximate conclusion as to 
the age of the earth for no measure of the rate of 
vital processes has yet been devised The endurance 
of an index species provides no hrm basts for a 
defimte calculation of the duration of a zone or 
phase Astronomical considerations have rccontlv 
afforded support to the figures suggested by radio 
ictivity for tne age of the earth but there is here no 
discussion of the work and views of Eddington 
Jeffreys or Shapley Similarly the (laper on the 
Radioactive Point of View omits to mention the 
interesting speculations of Joly which arc so ingeni 
ous that mey will demand a thorough discussion in 
the future even though m the present stage of know 
ledge they may be coldly regarded by physicists 
Arthur Holmfs 


University and Educational Intelligence 

CAMBRincF-Or P Kapitz-i Trinity ( cllegc has 
been elected to the Clerk MtvwcII Schol irship 


Fur I ondon County Council s programmt f r 
10 3 24 of lectures and cHsses for ten hers com 
piiscs some 600 items groiipel under the li sdings 
irt donustic subjects cconrmi s ind pohti il 
science languages and literrture geography htndi 
crrfts history mathematics music pedagogy 
phonetics physic il education scienct miiccllaneoiis 
The science group includes 5 items namely wiuless 
5 (I’rof T A hleming) 1 ist< ry of science to (Dr 
C Smger) psychology of vocational guidince 5 
and the neurotic child 3 (Dr Cynl Kurt) bacten 
moulls and yeasts 3 (Dame Helen Gwynm Vaughan) 
mental dcfiacncy 6 British weather 6 (Sir N pier 
Shaw) animal parasites and pests 3 (Dr Philippa 
Esdaile) md Kew Gardens 3 (Majf r Chipp) More 
over the pedagogy group includes ns leitiircs. on 
the teaching of science The lectures arc desigi i 1 
to bnng T undon teachers m tou h with the latest 
developments in educational technique and Is give 
them c pportunitics as well for loming into touch 
with expert opinion on questions of national in 1 mic 
importance The lectures largch reflect therefore 
those (ji estions which are the subject of topical 
discussion The choice of subjects is linuteci by 
the fact that the scheme has to be self supjsoning 
and thi'’ may be the reason whs no provision is made 
for lectures on civics home economics fexcept a 
course on domestic handicraft) nature studs r r 
general science The lectures arc open to all teachers 
actually employed in teaching within I on Ion at 
a fee of one shilling or leas per lecture and to teachers 
from outside at rates 30 per cent higher The 
attendance last year was 20000 Stveril scuntific 
societies place at the disjxisal of the I ondon County 
Council a certain number of tickets of admission to 
their ordinary meetings for distribution to teachers 
of science in I ondon schools 

Rriiish women students wishmg to spend the 
commg acadenuc year studymg in Pans may like 
to know that three residence scholarships for British 
graduates studymg at the Sorbonne or other in 
stitution of higner learmng In Pans are offered bv 
the American Umversity Women s Club 4 Rue de 
NO. 2808. VOL 1 1 2] 


Chevreuse The value of each scholarship is 350 
francs per month for nine months and the rates 
charged by the Club are such that each scholar 
would need to pay an additional 500 francs a month 
1 1 about 60/ for the nine months Applicants for 
these scholarships should send their names statmg 
their age acadenuc quahficati ms and proposed course 
of study to the Secretary International hederation 
of University Women j. Victon i Street S W i not 
later than September 15 Fach application should be 
supported by at least two references permitted to 
jiersons well auju tinted with the candidate s career 

1hi use of the loeal environment of tlie s< hool as a 
starting point and souice of material and iiite est m 
that school without expl nting it for \ ot ition il 
training is discusscl in Rural SihNl leaflet No ii 
of the United States Bureau of h ducation in which 
an attempt is made to show in detail how this pnin iplo 
should be applied in agricultural distncts It appears 
that m 17 states the teiehing of igneiilture in 
the elementary schools throughout the state lias been 
prescribed by law somewhat precipitately without 
regard to the fart that teachers with the requisite 
special training are not available and without any 
cleir definition of objeetues or niethoils S ich 
precip tation is the writer pomts out the moie to be 
deprecated m view of the eseeeding ompkxitv of 
agneulture alike on the side of natur il science every 
blanch of which it lays under contiibution and on 
tlie side of piactico wiierein it involies nc t ( nly a 
great viritty of arts but a mode of living Vt the 
sime time this very eomplixity mikts i niive 
exjienente of agricultural happenings invaluable as 
a starting point and source or ni itenal and interest 
Dealing with the social and eeotirtiiie aspects of the 
subject lit contends that oven in the elementary 
schools teachers shoiil 1 not fail ( is thti h i\t f 1 1 in 
the p ist) to emphasise thi necessity 1 1 thi organisation 
of farmers as i me ins ( f ttont my in distnbuti n in 1 
self preserx vtion in the struggle for existence in 
competitK n with other oigamse I groups 

Dlvlloimkvts m mtdical education in the T mtod 
States durmg the past 2o years and especially durmg 
the years 1020-2 are summaiised by Ur N P 
Colwell in Bulletin 18 rf lyaj of tin I S Bureau of 
Edueition bmte 1004 when the American Medic U 
\ssociation starte 1 a e impaign for r using e lucational 
sUndards the developments in nspcct of medical 
school idmissi m requirements laloritory iiidhbnry 
ctjuipment nunibir and iilitre of whole time 
rofessois and airangcraents for chnical instruction 
ave been such th it these stan 1 irds fc mierly lower 
tl m those of the pniicipiiruropeanccuntncs can no v 
challenge comparism with any m the worl 1 Sim i 
tancously the number of schools has been reduced by 
one half- from 162 to 81— and the Humbert f students 
from 28 000 to 1 3 ooo in 1911 since when they have 
increased to 18 000 Of 81 schools 60 latfdascliss 
A require two years f c illego work as a condition 
prt cedent to entry on Iboir four yc its course 
Although students fees which formtrly cosered the 
cost of mamtenance of the schools hast been largely 
increased they amount n jw to little moie than one 
thir I of the cost Along w ith improv cment m medical 
schools has gone a corresjxmding ids ince in the 
standard of qualifications required by state medical 
bcensmg boa^s but the laws on the subject have 
to some extent licen stultified by the existence of 
sectarian schools with low educational standards 

I which have not been made subject to medical practice 
laws although their graduates assume the responsi- 
bility of undertaking to heal the sick 
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Soaeties and Academies. 

Paris 

Academy of Sciences July — M Albm Haller 

inthcclnir — H Deslandrei Mountain obsi rv xtones 
A iliscnption of the heights position and couipmcnt 
of the existing mountain obstrs atones I hi four 
Ami no in obsirvatones (Lick Areqiupi hlagstall 
Mount Wilson) con be occupied all the year round 
are equipped with large instruments ind have already 
produicd import int results of the otlurs those 
on Mont Blani Pic du Midi ind h tn i ire insufhricntly 
equipped ind obscrv itions can be made only for a 
short period of the yeir Tor i new hrcnch 
obseivitory lievard (neir Aix les Bams) aid Fort 
Uonieu (Pyrenees) altitudis 1500 metres and 1800 
m tres rcspectivdy hue beci cxainmul lort 
■Romeu possesses the ad v iiit ig< s of possible occupation 
all the year round ind case of access (. Bigourdan 
Ihe use of i completely free ixjndulum is i chtono 
meter h r Fournier the forms of hull most 
fuouriblc to high speeds are only reihsid in racing 
automobiles — de Seguier linen gioups with bi 
line 11 01 qu idritic inviiiint in the it il ind complex 
held S Sanieleyici \n ipplit ition of the tensoiial 
rikiilus Eyans Poisson s inf tgril —F H van den 
Durgen borne tuhnieil applicitions of intigril 

oqu itions 1 mile Bilot \n ittempt at thi re 

present itioii of tlu jieiiod of continuous evolution 
t ot the st irs is a f uni tion of th efft i ti\ e temper ilure 
0 Apjiheation to the sun — H Jarry Deslogea The 
influence of the vinous clunents ti in objective 
(apeituie fm il distance magnilie ition) on the 
quility ot telescopic imiges Diiphrigms smiller 
thin two thinls of the diimctcr ot the objective 
e innot lx usefully employed As regards mignihea 
lion there i xists in optimum fix il length of the 
refrictors between 6 and 6 75 metres tnis icsult is 
new itul dilheult to e xpl un — 1 Selety The jiossibihly 
of in mliniti potential ind ( f i me in velocity ot ill 
stirs equil to tint ot light — Wlidimu de Bilaevsky 
A problem ot elisticity in jxjlir eoordmites Ih 
De Donder Synthesis of the giavifii — C iniille Gillet 
Atjiicous solutions Ihi origin of osmotii efteets 
Starting with the issumption that w tier is a mixture 
in equilibrium of hjdrol (IIjO) dihydiol (iip), and 
of polyhjdrol (lf,( 5 ), of which the first is gaseous 
a theory is developed alTordiiig in cxpl ination ot the 
existence of osmotic pressure Hex cul ition of solutions 
ind of sols by elcrlrolytes the ffocculitii n of sols by 
other sols ind the form ition of emulsions \ 
Boutinc and M Vuillaume Study of the absorption 
sjxctium of sols of arscni sulphide — ^Alfred Gittet 
Kcscarehts on elect roilittusion (migration ot the ions) 
Expenments on the migi ition of the ions in jellies 
(gelatine) containing sodium sulpli ite A Lassieur 
ihc electrolytic estimation of intimonv If i thin 
coating of mireiiry is depr sited on the cathode and 
the potent! il not illowed to go oecr i j volts the 
antimony subsequently deposited electrolytieally is 
coherent ind accurately corresponds with the weight 
of met il present — 1 J Simon Iho sulphochromic 
oxid ition of the aromatic hydroc irbons and the 
present conception of graphite Companson of the 
oxidation of aromatic hydiocarbons by sulphuric 
acid with chromic acid and silaer bichiomate together 
with the results of the application of the silver 
bichromate reagent to vanous forms of carbon and 
coil — I S Glichitcb The estimation of easily 

dehydrated alcohols in essential oils The estimation 
of free alcohols in essential oils by acetylation fills m 
the cast of ccilain alcohols water bemg removed and 
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hydrocarbons formed By replacing acetic anhvdride 
by a mixture of t^s substance with formic acid this 
diflicnlty is overcome — J Orcel Hie baa alitc of 
Bas Vanon — — Thiibaud Researches on the 
mincralogical composition of some chalk mails of the 
Tcrliiry of Alsiee — A ChoUey Evolution of the 
k irstic relief of the P irmelan (ra ilpes de Savoie) — 
Hcnn Coupin Ihc supposed formation of chloro 
phyll in the dark 1 xpenments are described 
eontradictmg the view imt etiolated plants can 
mmufiicturo chlorophyll m the dark — Jean PoUtis 
The formation of a plucoside (saponanne) in the 
mitochondria — A Demolon and P Boiichot The 
activity of the biological phenomeni m peat The 
rtl itive p issivily of pe it from the biol(^caI pomt ot 
view is due to the povtrty of the mediunHwnutntive 
elements and especially phosphonc acid and the 
results of the parti il steiihsation of peat by heat 
cannot bo attributed to destruction of toxins or to 
an action on the protozoa — \ Quidor and Marcel A 
Herubel The psycho physiology of visual phenomena 
— Paul Benoit The polar globules of the egg of 
lubiilaria me’iemhryanthetnum — Jem Camus J J 
Gournay and Fiterre fhe mechanism of insipid 
dialietes — I Lesni 1 de Cannes ind Gutllaumin 
The action of light on the v in itions of ciliemia in 
rickets — A Juillet Rimaiks on the note by MM 
thevaherand Mereiei on tht ph innacotly imie letion 
of the inseetieidal pnneiple of pyrethrum flowers 


Sydni y 

Linnean Society of New South Wales, June 27 — 
Mr A r B isset Hull jiiesident in the i liair t> I 
Playfair Notes on freshwiter alga, A scries of 
miscellaneous notes on ilgsc in which tweKc species 
ind fourteen vaiicties irc desciibcd as new ind 
remarks made on the developmint and life history 
of many species — Miss M 1 Collins Studies in the 
veget ition of and ind st mi and New South \\ ales 
Pirt 1 Ihe plint i eulogy of the Bartier District 
Ihe piper consists of in introductory section in which 
the chief physiograjihic units of New South W lies are 
discussed in reference to the formation of the Great 
Westtrn Plains Ihe geologic physiographic and 
chmatic fe iturcs of the Darner Range aic desenbed 
accompanied by in account of the chief plant 
associations and lists of species for the different 
habit its In i finil discussion the development il 
relationships of tht issoeiilions are mdicitcd — 
Miss Marguente Henry A monograph of the 
freshwiter Entomastiaca of New South Wales 
Part m Ostiacoda Ibis paper giies bnel dc 
scnptions of tliirty six species of (^tracods with their 
synonymy ind keys for their identification Seven 
siKcies arc desi iibcd as new two arc recorded lor the 
first tunc in Australia and one for the farst time in 
New South Wales A freshwater member of the 
family Cytliendx is recorded for the first time in 
Austral! i Liits art ilso given of the species that 
are known to occur in other States 


Offiaal Publications Received. 

Onlted Stain Dcpartmei I 1 1 Agricultoro Oauartment H ill«Un 
Ro nt,. RrpQrt on Bud C eninin Tn th« United Statn IVId to IVM 
Bjr^^y niaiW Cooke Fp S6 (Wiebloston Ooteminent Pnnting 

Unlvenltar of Ltierpaol Tllal Inatltate Fourth Anioal Report 
1W8 7 (UTrrpool ) 

VniTently of Colorado Bulletin Vol IS No I Oeoeral Bartee No 
in Cttaloni IDr) I92S with AnnouneenenU for lOSS 24 Pp 4Si 
(Boulder, Colo ) 
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The Life History of an a-Particle * 

Sir Lrnest Kithi-rford. IRS 


I N this lecture I propose to distuss some of the 
properties of the high speed a pirtiilc which is 
spontaneously ejected from radioactive substancis 
This flying atomic nucleus is not only the most encr 
getic projectile known to us but it is also an agent of 
great power m probing the structure of atoms, so that 
in account of the effects produced by it is of wide 
scientific interest 

It IS now well established that the a particle expelled 
from radioactive bodies is m all cases a helium itom 
or, to be more precise the nucleus of a helium atom of 
mass 4 carrying two positive charges of clcctncity 
It IS only when the expelled nucleus is stopjicd by its 
passage through matter that it captures the two 
negative electrons required to convert it into the 
neutral helium atom It is natural to suppose that 
the helium nucleus, which is shot out at great speed 
from the heavy nucleus of a radioactive atom formed 
part of Its structure hor some reason, which is not 
as yet understood occasionally one of the radioactive 
nuclei breaks up with explosive violence ejecting the 
component helium nucleus with high velocity It is 
probable that the a particle in escaping from the 
radio ictive nucleus acquires part of its great tnerg) 
of motion m passing through the repulsive electric 
field surrounding the latter, but at present we do 
not know the nature of the forces which hold the 
complex nucleus together or whether the a particle 
IS at rest or in orbital motion in the nuclear structure 
before instability sets m We know, however, that 
there is a very wide range of stability exhibited bj 
different rachoactive elements In a substance like 
radium A, the average life of the radioactive atom 
before ejection of an a particle is about 4 3 minutes 
for radium itself 3350 years, while in the case of a 
very slowly changing element hke uranium the average 
life IS of the order of 7000 million years 
It IS known that the a particles from a given element 
are all shot out with the same speed but that this speed 
vanes from element to element There is apparently 
a close connexion between the velocity of ejection 
of the a particle and the average life of the parent 
element The shorter the average life of the element, 
the swifter is the speed of expulsion This mterestmg 
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relation between the viclmcc of Ihc cxpl ision and the 
average life of the element holds in the mijonty of 
coses, but it IS difficult at present to be at ill clear of 
Its underlymg meaning Sir William Brigg lung ago 
showed that the a particle tr ivcls through matter 
nearly in a straight line, and has a definite range of 
travel in a substance This is well illustrated by the 
tracks of 1 particles obtained by Wilson s expansion 
method The majority of the tracks are seen to be 
quite straight, apart from an occasional dcflixic n near 
the end of the path At the end of the range the 
photographic and lomsing effects ol the » particle 
apparently cease with great suddenne On a c nint 
of Its great energj of me tion, the individual t particle 
ran be detected by the scintillation it produces m 
crystallme ainc sulphide, by the effect on a photo 
graphic plate and by special electric al methods, while 
the beautiful expansion method of Wilson shows the 
trail of each individual a particle through the gas 

We are enabled, particuhrl> by the scintillation 
method, to count the individual particles and thus we 
have at our command a method of great delicacy for 
studymg the effee ts produced bj the passage of i par 
tides tlirough matter In trivelling tlir iigli 1 gas 
the » particle passes through the outer electronic 
structure of a large number of atoms and liberates 
electrons, thus giving rise to an inlinse ionisation 
along the tru k The ionisation me rcascs to a maxi 
mum near the end of the path of the x particle and 
then falls rapidly to zero 

A careful study has been made of the law of dec rcasc 
of velocity of the i particle in passing through matter 
by studying the deflexion in a magnetic field of a penal 
of a particles before and after its passage through a 
known thickness of matter In most of these ex 
penments we employ the » particles of radium ( , 
which have a range of about 7 cm m air under ordinary 
conditions The imtial velocity Vj of these particles 
IS known to be 19,300 kilometres per second, and the 
reduction of veloaty can readily be followed down to 
about 04 Vg At this stage the eincrgcnt range of 
the a particles is less than one centimetre and measure- 
ments are difficult, owing to the fact that a beam ot 
a particles becomes heterogeneous and contains par- 
tides movmg with different velocities 
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For this reason the vclocitv of the a particle cannot 
be followed with certainty below o 38 Vg We must 
bear in mind that even at the lowest velocity at 
which It H possible to detect the a particle by the 
scintillation or photO(,Taphic method it is still moving 
at a high speed compared with the positively charged 
particles generated m an ordinary discharge tube 

It IS clear that ultimately the a particle must be 
slowed down to such an extent that it captures electrons 
and becomes a neutral atom but until recently no 
evidence of this process of capture of electrons hod 
been obtained G H Henderson (Proc Roy Soc 
A, 102 p 496 1933) has recently added much to 
our knowledge of this subject by examining the 
deflexion of i rays m a magnetic field in a very good 
vacuum For the success of these experiments it is 
essential that the apparatus in which the deflexion is 
observed should be exhausted to a very low pressure, 
corresponding to that required for a good X ray tube 
The reiison of this will be seen later When a narrow 
pencil of a rays was deflected in a magnetic field two 
bands were observed on the photographic plate, one 
the mam band due to ordinary a particles carrying 
two positive charges and another midway band 
which he supposed to consist of particles which had 
captured one electron t e to singly charged hehum 
atoms At low velocities he also obtamed evidence 
of the existence of neutral a particles resulting from 
the capture of two electrons by the helium nucleus 
In these experiments Henderson employed Schumann 
plates where the film is so thm that low velocity 
particles produce as much or more photographic effect 
than the swifter particles 

I have repeated these expenments by the son 
tillation method, and confirmed llie deduction of 
Henderson By observing the deflexion of the imd 
way band in an electric as well as in a magnetic field 
I find there is no doubt the particles composing the 
midway band consist of particles of mass 4 and 
charge i i e to singly chaiged helium atoms which 
have the same speed as the doubly charged particles 
comprising the mam band 

Some recent expenments have been made by me to 
throw light on the conditions under which the flymg 
a particles may gain or lose an electron The general 
arrangement of the expenment is shown in Fig i 
A fine plalmum wire coated with radium B f C, by 
exposure to the emanation (radon) serves as a nearly 
homogeneous source of a ta) s, since the a particles are 
emitted only from the atoms of radium C, which are 
too few in number to form a film on the platmum of 
cAran one molecule thick The a rays from this source 
{iKs through a narrow sht about 0 3 mm wide and fall 
on a screen of zme sulphide The distribution of 


a particles on the sefeen is determined by the sc»^ 
tillation method m a dark room, using a microscope 
outside the box The vessel containing the source and 
screen is completely exhausted by means of a Gaede 
and mercury diffusion pump, and if necessary the 
residual pressure can be measured by a Macleod gauge 
The box is placed between the plane pole pieces of a 
large electromagnet so that the pencil of a rays is bent 
in the direction shown m the figure Usually the 
distance between the source and screen was 16 cm , 
with the slit midway The whole the rays was 
exposed to a nearly uniform magnraT' field and the 
deflexion of the pencil of rays was proportional to the 
strength of the magnetic field Under normal ex 
penmental conditions the pencil of u rays from the 



bare radium C wire was bent a distance on the screen 
of about 15 mm from the zero position without field 
The field of view of the microscope was sufficient to 
take in the depth of the whole pencil of a rays without 
the field 

Special precautions were taken to prevent con 
tamination of the screen by the escape of active 
matter from the wire m a low vacuum It must be 
borne m mind that the type of wire source employed 
always mtroduces some heterogeneity in the beam of 
a rays even from the uncovered source This is due 
to the esetpe from the back of the wire of a particles 
which are reduced m velocity m passmg through the 
material This effect is clearly manifest when the 
pencil of a rays is deflected by a magnetic field , for 
in addition to the nuun band of a rays there is always 
a distribution of particles extendmg beyond the mam 
beam The mtensity of this heterogeneous beam at 
any pomt is generally less than one per cent of the 
mam beam and docs not seriously mterfere with the 
accuracy of the deductions discussed m this lecture 

In Figs a and 3 are given illustrations of the du- 
tnbution of singly and doubly diaiged a particles 
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along the cmc sulphide screen Fig 3 shows the 
result udien a thickness of mica correspondmg m stop 
ping power to 3 5 rm of air is placed over the sounc 
The mam band, due to He^. + partides,is sharply defined 
on the high veloaty side, but there is evidence of some 
heterogeneity produced in the beam by its passage 
through the mica As we should expect, the midwiy 



rio « 

band (He ^ particles) hes exactly between the zero 
position and the mam band and contains only ibout 
1/55 of the particles m the main beam 1 1(, 3 shows 
the distribution when the thickness of mica is increased 
to correspond to a stopping power of about 6 tm of 
air Both the mam and midway bands ire no 
longer sharply defined as m the first case, but eaUi 



consists of partides with a considerable range of velon 
ties The relative number of He^ and He^.^ partides 
IS about 1/8 for the swifter partides, but tlus ratio 
mcreases with decreasing vdoaty The midway band 
extends and joins the mam band where it can no longi r 
be followed The brightness of the scmtillations due 
to He^ particles falU o£E obviously and continuously 
fn»n A to B At this stage, toO) some neutral particles 
mtdre their appearance This is shown by the He^ 
band, which is not deflected by a magnetv; field, but 


Its intensity is small compared with that of the midway 
bond There is also a sparse distribution of famt 
p-utides between the neutral and midway band, 
probably due m part to scattering of the a partides by 
the edges of the sht and possibly in part due to recoil 
atoms of oxygen and other elements constituting the 
mica The distribution of the chirged and uncharged 
helium particles for a still lower velocity will be seen 
m curves A, B, Fig 4 which will be referred to later 
It IS seen that the relative number of He+ to He++ 
particles has increased , similarly the relative number 
of neutral particles is much greater 
We may now consider the interpretation to be placed 
on these observations It is clear that the particles 
emergmg from the miui consist of doubly charged, 
smgly charged, and neutral particles, but the relative 
number of these three types vanes markedly with the 
stoppmg power of the mica plate We may suppose 
that the a p irtif le in passing thre ugh the outer electron 



Fio 4 

Structure of the atoms in its path occasionally removes 
and captures an electron This electron falls into a 
stable orbit round the doubly charged helium nucleus 
uid moves with it 

This smgly charged atom will, however, have only a 
limited bfc, for in passing through other atoms the 
electron is knocked off and the singly charged a particle 
reverts back to the doubly charged type This process 
of removal is analogous to the ordinary process of 
ionisation where an electron is ejected from an atom by 
a collision with an a particle , for os a singly charged 
particle can remove electrons from another atom, so 
there IS a chance that the He^ particle should lose its 
attendant electron We mfiy thus consider that two 
opposing processes are at work, one resultmg m the 
capture of an electron and the other leadmg to its 
removal From the data given later it will be seen 
that this process of capture and loss may repeat itsdf 
more than a thousand times m the flight of an a- 
partide, so that the average path travelled by an o.- 
partule before capture of an electron or before loss of 
theoaptured ele^ptron is small compared with the total 
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distincc of travel of the a particle before it comes to 
rest It IS dear from this, for a given velocity of a 
particle, tliat there must he a momentary equilibrium 
between the number of IIc^. and IIc^.+ particles such 
that, on the average, the number of captures m a given 
small distance is equal to the number of losses 

It IS very cdnvenient to suppose that for a given 
velocity each He^ 4. particle has a mean free path Xj 
cm in the material before it captures an electron, and 
the HC4 particle a mean free path A, cm before it 
loses lU attendant electron No doubt some of the 
individual particles travel distances much shorter or 
Ion(,er than this mean distanc c before either capture or 
loss but in considering t lar{,e number of partides we 
may suppose there is in average distance traversed 
liefore capture or loss to lie < ailed the mean free path 

When Nj He, particles traverse a small distance 
d\ of i material the number which capture electrons is 
Njrf\/Aj If N, lie pirtifUs irc present the number 
whuh libC in dcitron is Hut wc have seen 

tint when an equilibrium is set up the number of cap- 
tures in a i,ivcn distance must equal the number of 
losses I quating these two expression? it is seen that 
Nji/Nj A,/Aj or m ether words the relative number of 
He 4 to I le + particles is proportional to the ratio of 
the mean free path for loss to that for capture Since 
by the scintillation method the ratio Nj/Nj can be 
measured for any velocity, by using different thick 
nesses of ibsorlxr we can thus determine the ratio of 
the mean free piths f r c ipture and loss for any 
veloc ity 

The oetuil value of the mem free path A, of the 
He 4. particle licfore it loses its electron can be directly 
determined by experiment Suppose the microscope is 
focussed on the midwa> b end of Fig 2 and the number 
of scintillations per minute observed in a good vacuum 
If the pumps ire shut oil and a small quantity of air or 
other gas is introduced into the apparatus, the number 
of scintillations is fiund to diminish With increasing 
pressure of the an until the band has completely dis 
appeared This takes place at quite a low pressure of 
air, fur example for a pressure of about 1/4 mm in the 
box 

I he explanation of this result is obvious The He4. 
particles which escape from the mica occasionally 
collide With an atom of tlie gas in its path, and the 
electron which it captured in passing through the mica 
IS removed In such a rase the He,, becomes agam an 
Ho 4. 4. pirticle, and the latter is twice as easily de- 
flected in i magnetic held as the former Suppose the 
collision oe< urs for the hrst time at the pomt P (Ftg 1) 
The particle after losmg its electron traveb along a 
new path shown m the figure, and the particle no 
longer stnkes the part of the screen viewed by the 


microscope It is found that the number of scintilla- 
tions seen in the microscope falls off according to an 
exponential law as the pressure of the gas is raised 
Such a result is to be expected, and from this data the 
average distance which the He 4. particle traverses 
before it loses its electron can be simply deduced 
Certain small corrections are necessary to take into 
account the finite width of the band of semtillations as 
seen in the microscope, but vre need not enter into 
details at this stage It is convenient to express the 
mean free path A, m air of the He4. pas^^, not as the 
average length of path traversed m the rarefied gas 
before loss, but os the distance traversed in the same 
gas at standard pressure and temperature hor ex- 
ample, m a ccrUm experiment the mean free path in 
air of the particle was found to be 12 cm at a pressure 
of o 040 mm , this corresponds to a mean free path of 
o 0063 mm at standard pressure and temperature 

In this way the me in free path in air before loss of 
an electron has been measured fe r different veloi ities 
and it has been found over a n nsiderable ringc that 
the mean free path vanes directly as the velocity of the 
o particle so that the mean free path becomes shorter 
as the velocity of the » partirlc diminishes Since wc 
may regard the loss of an electron from the smgly 
charged particle as the result of a process of ionisation, 
such a relation is to be expected, and indeed, if we take 
into account the strong binding of a single electron by 
the 1164,4. nucleus the mem free path for loss is of 
the same order as that calculated from considerations 
of the numlicr of ions per cm produced by the t- 
particle m air and other gases (ompansons have 
been made of the mean free path in atr witli tliat in 
hydrogen and hehum Its value is 4 to 5 times longer 
in hydrogen and more than 5 times longer in |iehum 

Now that the mean free path A, is known, the value 
of Aj for capture can be deduced if the ratio N|/Nj is 
also known A difficulty, however anscs at this point 
In order to measure the ratio N,/Nj it is necessary that 
the active soun e should be covered with mica or other 
solid material Gas cannot be used conveniently It 
was found, however, that the ratio Nj/N^ was the same 
withm the limits of error whether the a particles were 
reduced m veloaty by passage through celluloid, mica, 
alummium, or silver For this purpose the mica was 
kept the same and a very thin sheet of the substance 
under examination spread over it The thickness of 
the sheet was sufficient to set up a new equihbnum 
between the smgly and doubly charged particles, but 
not sufficient to ^tcr maten^ly the veloaty of the 
lonismg rays 

Since the value of the ratio N^/N,^ suffers no appreci 
able change for absorbers of such different atomic 
weights, we may safely concilude that the ratio for a 
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hypothetical sheet of solid air would be the same as for 
mica 

We have now all the data requiad to determine the 
values of Xj and corresponding to a particles of 
different velocities The results are given m tlie follow 
mg table for three different velocities The mean free 
paths are expressed in terms of millimetres of air at 
standard pressure and temperature Vj the maximum 
velocity of the o particles from radium C , is 1 9 x lo* 
cm per second 


Velocity^V u 

A,/X -N, N 
for Mi V 

Me a Freo Pi h 
A, tor Lou Air 

M 1 raP 

A forCapt re 

0 94 

1/200 

0 oil mm 

.mm 

076 

1/67 

0 0078 mm 

0 52 mm 

047 

1/7 3 

0 0050 min 

0 037 mm 


It his been seen that the mean free path for loss 
vanes directly as the velocity, and thus only alters m 
i ritio of about 1 to a over the ran^c of velocities given 
in the tabic On the other hand the ratio Xj/Aj m 
creases very rapidly with diminution of velo ity varying 
approximately as V * I rom this it follows that Aj 
vanes as V* thus decreasing by a fictor of 60 or more 
when the vcloc ity is halved 

hrom these dita ind relations it cm cosily be cal 
culated that the mean free path fur ( ipture shculd be 
cqu il to that for loss for a velocity ibout o 3 V0 and 
for this speed the numbers of TIe+ and He++ particles 
should bo equal 

The actual talue of the velocity for equality of the 
two types in a spcciil experiment was found lo be 
0 29 Vq in good agreement with the calculated value 
It IS a difhcult matter to determine the values of A^ and 
A, for velocities less than o 3 Vq for not only are the 
scintillations weak in intensity and difheult to count 
with accuracy, but also the issuing rays are very hetero 
geneous and no longer show well defined edges on the 
high velocity side It wis, however, noted that the 
ratio N|/Ni rapidly increased below the velocity 
03V, 

We have so far dealt with the equilibnum between 
lle+ andHc^.+ particles It is clear, however, th it 
similar considerations apply to the equilibrium between 
singly charged and neutral helium parades at low 
velocities of the a parade It was noted that the 
neutral particles appear prominently after the rays 
have passed through mica of 6 cm stopping power, but 
no doubt they could be detected for still lower stopping 
power These neutral parades, of course, pr^uce 
scmtillaaons, but of an mtensity correspondmg to an 
a parade of low velocity These neutral parades prob 
ably lose and r^m an electron many tones before 
th^ are stopped m the anc sulphide or other absorbing 
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material This effect was shown liy introducing gas 
at low piessure mto the apparatus when the scintilla* 
lions due to the neutr il pirticlcs diminished in number 
ind ulamatdy vanished The explanation of this is 
simihr to that given for the disappearance of the He+ 
band for the neutral particles occasionally lose an 
electron m passing through the gas and ore then dc 
fleeted away from the rcro position by the magnetic 
field 

It was estimated that the mean free path in air for 
conversion of neutral helium p irtides to smgly charged 
parades was about 1/600 mm No doubt this is an 
avcra|$e for particles of very different velocities which 
miv DC present in the neutr U bind 

lor the higher velocities we have to deal mainly 
with the mterchonge Ue+ :7tHe+ lor vdociaes 
less than o 5 the mterdmnge He ^HCo also comes 
in ind becomes all import mt for velocities less than 

0 5 Vfl No doubt as Henderson has shown, at sail 

1 wer vekcitKS most of the He++ iiarticles disappear 
and the Heg and lle^ particles predominate 

\t these low velocities counting scintill itions be 
comes very diflitult and uncertain and the photo 
^rapine method is used by Henderson, is preferable 
U w 11 be a matter of very great interest to examine 
whether the relative nuniliers of the three types of 
piracies alter when the a particles are slowed down 
b> passage through different materials This side of 
the work is Ixiing attacked by Mr Henderson in the 
I niversity of Saskatchewan 

Ihcre IS one very interesting point that may be con 
sidertd here It has been shown th it these singly and 
doubly charged a particles arc alwiys present after the 
I rays have passed through mie i or other absorber, 
but are there any singly charged particles present when 
I piracies escape from a wire coated with in infinitely 
thin deposit of active matter ? Ibis was first vested 
for a platinum wire coated woth a deposit of radium 
B+C by exposure to the radium emanation, when it 
was found that smgly charged hebum atoms were 
present m about the equilibnum ratio for this veloc ity 
This was a rather surpnsmg observation, but it was 
thought It might result from the fact that by the recoil 
from radium A the radium B parades penetrate some 
distance into the matenal of the wire Under these 
conditions many oh the a parades expelled from 
radium C have to pass through a small but appreciable 
thickness of matter before escape from the wire and 
might thus capture electrons This explanation 
seemed unlikely because the averagi distance pene* 
trated by the recoil atom is only a minute fraction of 
the mean free path for capture at such high velociUes 
of the tt-paradc The expenment was tned with a 
nickel wire on which radium C had been deposited on 
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the surface by the well known method of dippmg the 
wire m a hot solution of radium C In this case the 
difficulty due to recoil is alisent, but tlie number of 
bin^W charged particles was the same as licfore 

It IS very significant that the relative number of singly 
and doubly charged particles is about the equihbnum 
ntio to be expected when the wire after Ixing activated, 
IS coated with an appreciable thickness of topper or other 
matcnul We can scarcely suppose that singlv as well 
os doubly charged particles ore actually hiKrated from 
the radioactive nucleus itself, for even if it be supposed 
that on a particle with an attend int electron is ex 
polled, the electron must be remosed in escaping 
through the very powerful electric field dose to the 
nucleus It IS much more probable that the doubly 
charged a particle in passing through the dense distn 
butiun of electrons surrounding the rodioactivt nucleus 
occasionally captures an electron, and thitthe process 
of capture and loss goes on to some extent in escaping 
from the radio ictive atom This seems at first sight 
rather unlikely when we consider the relitivcly large 
number of atoms an u particle ordin inlv (lasscs through 
before equilibrium between capture and loss is estab 
lished, but it is well known that the chance of effective 
electronic collisions appe irs m general to Iw greater for 
a charged particle expelled from the central nucleus 
than for a simihr parti Ic passing from outside through 
the electronic distribution of an atom It may be 
that those tltetrons, the irbital motion of which round 
the nucleus is comparable with the spcxid cf the a 
particle, are particul irly effective m causing capture or 
loss 

So far we have dealt mainly with the distribution m 
a m ignctic field of the partic les in i \ acuum after thtir 
escape from a mica surface Some very interesting 
points arise when the distribution is examined m the 
presence of sulhcient gas to cause a rapid interchange 
of capture and loss alon„ the path ol the a particle in 
the gas This is best illustrated by i di igram 1 ig 4 
m which the results arc give n for i particles escaping 
through mica with i maMmum emergent range of 
about 4 or s milhmetres in air I ur\ts A and B give 
approximately to scale the distribution of lie,, and 
He+4 particles in a vacuum while C gives the 
relative number of neutral particles under the expen 
meat U conditions buppose now sufficient air is mtro 
duced mto the vessel to c luse m my captures along the 
gas but yet not enough to reduce senously the veloaty 
of the a particles ihe first salient fact to notice is 
that the aistnbutiuns A B, C vanish and there retnoms 
a distribution of particles (curve D) about midway 
between A and B This band is narrower than either 
A or r, and its height at the maximum much greater 
than either It is evident that the particles have been 
compressed mto a band of much narrower width than 
the normal distribution m curve B 

This is exactly what we should expect to happen 
The swifter particles present suffer less capture tlum the 
slow , cons^uently the average charge of the swifter 
a particles along the gas is less than 2g, and theu* de 
fiMbon IS less than the swiftest particlei shown m 
curve B On the other hand, the slower a particles 
have an average charge nearer i« than ae and are 
relatively still less deflected than the swifter particles 
It 14 thus dear that the resulting distnbution of par- 


ticles With air inside the vessel will be concentrated over 
a much narrower width than the mam hand of He^.^, 
particles From calculation based on the laws of 
capture and loss, the width of the hand under the ex 
penmental conditions can be deduced and is found to 
be m good accord with experiment It will be seen to 
be significant that similar results have been observed 
for hydrogen under correspondmg conditions 

GiiNKRAL Discussion or Results 

Attention may now be devoted to a consideration of 
the results so far obtamed and the j^sib ihty of their 
explanation on present views In nWRst place, it is 
important to emphasise the large number of capture 
and losses that occur during the flight of an a particle 
from radium C While the mean ftee path of the a 
particle from radium ( of 7 cm range is about 3 mm 
in air, its value rapidly decreases with lowering of the 
velocity of the o pwticle and is probably about o 0015 
mm for a velocity of o 3 Vj It is not difficult to 
calculate that not far short of a thousand mterchanges 
of charge occur during the path in air of a single particle 
beta ecn velocities Vj and o 3 Vj While the data so far 
obtained do not allow us to calculate the number of 
mterchinges of charge that occur between velocities 

0 3 Vj and o, it seems probable that the number is con- 
sider ibly greater than a thousand We have already 
pointed out that for low velocities the interchange 
lIe+:;JIIeo predominates When we consider the 
rapidity of interchange of charges of the x particle at 
average velocities, it seems clear that we cannot expect 
to observe any appreciable difference m power of pene 
tration between a beam of rays of the same velocity 
whether consisting initially of singly or doubly chaig^ 
particles It IS dear tliat a singly charged particle 
after penclratmg a short distance is converted mto a 
doubly charged partide and vtte versa and that the 
effects due to the two beams should be indistinguish 
able Henderson tried such absorption experiments, 
using the photographic method, but with indefinite 
results 

When an a particle c iptures an electron, tlie latter 
presumably falls into the same orbit round the hehum 
nucleus as that whidi (haractenses an ionised hehum 
atom, 1 e an atom which has lost one electron When 
the a particle with its attendant electron passes swiftly 
through the atoms of the gas m its path, it will not only 
ionise the gas but will also occasionally be itself ionised, 

1 e will lose Its attendant electron When we tidee 
mto account the strong bmdmg of the first electron to 
the helium nucleus— ionisation potential about 54 volts 
— ^the mean free path for Irau of the captured electrons m 
oir IS of the ngbt order of nu^tude to be expected 
from considerations based on the ionisation, by the a- 
particle per unit path in air While we can thus offer 
a quantitative explanation of the mean free path for 
loss observed experimentally, the mverse problem of 
the capture of an electron by the flymg a particle pre 
sents very great difficulties 

In the actual case, the a particle is shot at high speed 
through gas molecules whi^ iat all practiokl purposes 
may 1 ^ supposed to be at rest For convenience of dis- 
cussion, however, it is preferable to make an equivalent 
assumption, namdy, l^t the a-particle is at rest and 
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the (pa molecules stream by it with a velocity equal and 
opposite to that of the a {Nuticle Now the maximum 
veioaty of an «• partide from radium C is equivalent to 
that gamed by an electron in fallmg freely between a 
difference of potential of about 1000 volts , so that 
the electrons comprising the molecules of air or other 
gas have a vdoaty of translation numerically equal to 
this For brevity, it is very convement to sp^ of 
this veioaty or enetgy as that due to a " 1000 volt ’ 
electron 

When the electrons in an atom pass close to the a 
particle, one of them may be removed from the parent 
atom by the collision, eneigy being required for this 
process The ionisation potential for oxygen or mtro 
gen u about 17 volts, which is a very small quantity 
compared with the energy of translation of a iooo-\olt 
electron 

If we consider the forces involved between an a 
particle and moving electron as of the ordinary electro 
static type, the electron will describe a hyperbolic orbit 
round the nucleus, the angle of deflexion of the path 
of the electron resulting from the collision depending 
on the nearness of approach of the electron to the 
nucleus On ordinary dynamics, the electron will 
never be captured m such a collision if there is no loss 
of energy by radiation If capture for some reason 
results from the collision, it means that an amount of 
energy corresponduig to at least a 1000 volt electron 
has in some way been got nd of This loss of energy 
may be supposed to be due to some interaction between 
the a particle and collidmg nucleus with its attendant 
electrons, or to the loss of energy by radiation dunng 
the collision The first supposition seems at first sight 
plausible, for we know that the innermost electrons of 
oxygen or mtrogen are strongly bound and require 
energy of the order of 500 volts to remove them from 
the atom But there is one very strong and, it seems 
to me, insuperable objection to this view 

I have found that the deflexion m a magnetic field 
of a pencil of a particles passing throu„h a suitable 
pressure of hydrogen is similar to that shown m curve 
Fig 4 for air This shows that the t particle passing 
through hydrogen captures electrons of energy about 
ISO volts to about the same degree as in air Now we 
know that the electrons m the hydrogen atom or mole 
cule are lightly bound, and an energy of not more than 
a 30-volt electron, suitably applied would entirely 
separate the component nuclei and electrons in tlw 
hydrogen molecule In the case of hydrogen therefore, 
we cannot hope to account for the requisite loss of 
energy, which for the experiment considered is about 
100 volts If these expenments with hjdrogen ore 
correct, and arc valid for all veloaties of the a particle, 
we are driven to conclude either, that some unknow n 
factors are involved in the capture, or that the loss of 
energy of the electron must be asenbed to radiation 
In such a case, capture of an electron may be regarded 
as the converse of the photo electric effect, wdiere radia 
tion falls on matter and swift electrons are ejected 
from the matter In the case under consideration, 
swift electrons are shot towards a charged nucleus and 
an occasHHial etectrem is captured with the emission of 
energy m the form of radiation On such an hypo 
thesis the radiation of energy from an a-particle passing 


through a gas due to the frequency of capture is very 
great, amountmg to about 3 per cent of the total 
enerjy of the a particle This seems to be on unex- 
pect^y large amount, but cannot be ruled out as im- 
possible m the present state of our knowledge 

In the discussion of this very thorny question, I 
have confined myself mamly to the case of capture by 
the swift a particle, where the difficulties of explanation 
are much greater than for capture at slower veloaties 
Our information is at present too incomplete to give a 
decisive answer, but there seems to l» no doubt that 
the unexpected frequency of capture of electrons by 
swift I partules raises many new and interestmg 
questions of the nature of the processes that can occur 
m collisions between electrons and matter 

I need scarcelv say that the phenomena of capture 
and loss are not confined to the a particle, but are 
shown by all charged atoms in swift motion through a 
gas, and were long ago observed m the case of positive 
rays On account, however of the high veioaty of the 
a particles and the ease of their individual detection, the 
process of capture and loss tan be studied quantita- 
tively under simpler and more definite condiUons than 
in the case of the electnt discharge through a gas at 
low pressure 

On this occasion I have devoted mv attention to 
the most recent additions to our knowledge of the life 
history of the a puticl This knowledge has been 
obtained from the study of the rapid interchange of 
ch iiges when an a particle passes through matter I 
have onlj mcidentally referred to the numerous colli 
sions with cleitrons along the traik of the a particle 
which result in dense ionisation I have omitted any 
consideration of those rare hut interesting encdllnters 
in which on a particle is deflected through & large angle 
by a close collision witli a nucleus I have omitted, 
too, the still rarer encounters which may result in a 
disintegration of an atomic nucleus like that of nitrogen 
or of rdummium We hav e seen that an 1 particle has 
on mteresling histor> Usually it is retaned as an 
integral and orderly part of i radioactive nucleus for 
in interval of more than a thousand mdbon 3 ears 
Then follows a cataclysm in the ridioaciive nucleus , 
the 1 particle gams its freedom and lives an independent 
lift of about one hundred millionth of a second dunng 
which all the incidents referred to in this lecture 
occur 

If wc arc dealing with a dense and compact uranium 
or thonum mineral the a particle after acquinng two 
electrons and b< coming a neutral helium atom may be 
imprisoned in the mmeral os long as the mmeral exists 
The occluded hehum can bo released from the mineral 
by the action of high temperature, and after removal of 
all other gases can be made to show its jiresence by the 
characteristic bnlhant lummosity under the stimulus 
of the electric discharge In the arcumstances of sudi 
an expeiiment, only small quantities of helium are 
hberated Large Quantities of helium, sufficient to 
fill a large airship, have, however, been isolated from 
the natural gases which escape so freely from the 
earth in vanous parts of Ciuiada and the Umted 
States It IS a striking fact that every smgle atoih 
of this material has m all probabibty had the life 
history here described 
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It may be of interest to give here a bntf review of 
some additional facts m connexion with the a particle, 
brought to light in recent years It has long been 
known that a particles, although projected from the 
source at the same speed travel unequal distances 
through a gas For example, the maximum distance 
travelled by the a partn les from radium ( in air is 
7 04 im at 760 mm and 15® C , the minimum distance 
1$ about 6 4 cm , and the mean distance about 6 8 cm 
Some “ straggling of the o particles is to be anti 
cipated on general grounds, sime the a particle loses 
Its energy mainly m liberating clcctronii from the atoms 
of matter in its path On the laws of proliability, one 
a particle mav meet more atoms and hberate more 
electrons than another, and thus lose energy at a faster 
rate The amount of straggling observed is, however, 
much greater than can be accounted for in this way, 
and the occasional large deflexions of the a particles 
due to nuclear colhsions are so rare, except near the 
end of the range that they do not seriously influence 
the final distribution 

Hindcrsim has suggested that the property of an 
a-jwrticle of i aptunng and losing elec trons will introduce 
a new faitor in causing straggling No doubt this is 
the case, but the rates of capture and loss observed 
appear to be too rapid to uciount entirely for the 
discrepnnc y between theory and experiment Another 
interesting suggestion has liecn made by Kapitza to 
account for the magnitude of this straggling From 
the cxpinments of ( hadwiek and Bielcr on the collision 
between u particles and hydrogen nuclei, it has been 
deduced that the a particle or helium nucleus has an 
asymmetneal field of force around it This asymmetry 
of the electric field must become small at the distance 
of the orbits of the electrons in the neutral helium atom, 
but may lit sufficient to fix the plane of the orbit of 
an electron relative to the axis of the helium nucleus 

Suppose that the » particles liberated from a radio 
active source have their axis orientated at random, 
and that the direction of the axis of each individual 
particle remains unchanged during its motion In 
some cases, for example, the captured electron will 
describe an orbit of which the plane is nearly in the 
direction of motion of the a particle , in other cases 
nearly perpendicular to it It is to be expected, 
however, that the chance of losing the captured 
electron by collision will be greater in one case than 
the other , or, in other words, the mean free path of 
the singly charged u partu Ic before loss of its dectron 
Will be different in the two eases 

On this view, it is to be anticipated that one group 
of a particles will lose energy faster than the other, 
and the ranges will bo different In order to test 
whether a particles show the individual differences to 
be cxjieeted on this theory, Kapitza has photographed 
m the Cavendish Lalwratory the tracks of a number 
of a particles by the Wilson expansion method, using 
a strong magnetic field of about 70,000 Gauss, pr^uced 

■ Thli di 1 a t lotm part o( the Royal In tiintioii diMxrane but it may 
■■dully Hipplemrat one or two of tlM pout* tamyoi that lecture 


by a momentary current of great intensity The 
magnetic field was sufficiently strong to cause a marked 
bendmg of the track of the o particle It sras found 
that the curvature of the tracks at equal distances 
from the ends showed marked variations Before any 
definite decision can be reached, a large number of 
tracks obtained m this way must be carefully measured 
up and allowance made for the sudden brads which 
occur due to a nuclear collision with the atoms of 
nitrogen or oxygen The frequency of these bends 
near Uie end of the range complicates the interpretation 
of the apparent curvature which is measured The 
expenments, which are still in pm|^s, are difficult 
and require great tochmeal skill, oifcnf^ll be a matter 
of much interest if any definite asymmetry m the 
orbits of the singly eharg^ a particles can be established 
by this or other methocls If such an asymmetry exists, 
It must mflucnce to a small extent the arrangemrat of 
the two electrons round the hchum nucleus and possibly 
their spectrum 

During the past two years, Blac kett, in the Cavendish 
Laboratory, has mode a careful examination of the 
frequency of occurreni e of sharp bends or forks in the 
tracks of u particles near the end of their range in air 
and other gases hor this purpose, a simple form of 
Wilson expansion chamber, of the type designed by 
Shimizu, has been used, and each track has Iwen 
photographed in two directions at right an„ks to each 
other to fix the angle of the forks m space A large 
number of photographs have been taken, and the 
frequency of the forks has Ixen examined m different 
gases, particularly m the last cintimetre of the range 
of the a particle Assuming that these forks arise 
from nuclear collisions, it is possible to deduce from 
the experimental data the variation of velocity of the 
a particle near the end of its range It is known from 
the work of Geiger and Marsden that the maximum 
vtloc ity V of the u particles of emergent range K is 
given by R, when R is not less than one c entimctre 
Blackett finds that this relation between velocity and 
range no longer holds near the end of the track but is 
replaced b) a relation of the form v^*<xR 
In the course of these expenments a number of 
well-defined forks have been photographed in hydrogen, 
helium, air, and argon by Blackett, and also by Auger 
and Pemn in Pans By measuring the angles between 
the onginal dircc tion of the t particle and the direction 
of the colliding particles alter collision, the aauracy 
of the laws of impact can be directly tested The 
results are found, within cxpcnmental error, to be m 
agreement with the view that the impacts are perfectly 
clastic and that the conservation of energy and of 
momentum hold m these nuclear colhsions ( onverscly, 
by assuming that the impacts are perfectly elastic, it 
IS possible to deduce the mass of the recoil atom m 
terms of the a particle of moss 4 00 For example, 
a fork m hchum gave the mass of the recoil atom 4 03, 
and a fork m hydrogen gave tiie mass of the recoil 
atom I 024 In a collision between the u particle and 
a hehum nucleus the angle between the forks should 
be exactly a right angle, the value measured was 

89“ 45' 




I R ax. Cl AUK, T luiii 


/ ii tmth. 



NATURE 


313 



SATURDAY, SEPTEMBER i, 1923 


CONTENTS 

The Revolt egauut the Ttechmc of Evolnbon m the 
United SUtea By Dr W Bateson E R S 
The Uni^ of Antbropologr By Dr B Malinowaki 314 
Sexual Phytiolonr By F A E C 317 

Applied Orjnuuc Chemistry and International Trade 318 
Relatirity Problems 

Geompnical Influences By Geo G Chisholm 
Our Bookshelf 
Letters to the Editor — 

Photochemicsl Production of formaldehyde —Prof 
E C C Baly P R S . Prof I M Heilbron 
andW P Barker 

Correlition of Upper Air Variil led — Prof P C 


Correlition o! Upper Air Variil led — Prof 
Mahalanobis The Writer of the Note 
Tul uhr Cavitiei in Sarien* — C Cams Wilson 
Bapictric Pressure in High latilules L C W 


ra iyii ^ *** Jauncey an 1 

On the Stru ture of the Moleci I ( WHh Dt uram ) 

—A Pearae Jenkm 

A Primitive Lens —Sir R A S Paget Bart 
Bmluebltherlum oabora! and its Relations {/Uut 
(rated ) By C Forster Cooper 
Nutrition Problems dunng Famine Conditions in 
Russia By Prof Boris blovtsoT 
Current Topics and Events 
Our Astronomical Column 
Research Items 

The Liverpool Meeting of the Bntish Associahon 
Pro kammss of -ihi' 'sk m ns 
T^^^rdrogen Molecule {ItlMsttUel) By Prof H 

The Liverpool Observatory (Bidston) 

The Eleventh International Physiological Congress 
A Seventeenth Century Umveraity of London By 
E D 

Immigration and Degeneracy in the United States 
ByW J Perry 

Fire Haards and Fire Extmebon on Oilfields By 
H B Milner 

The Greenwich Magnetic Observatory 1 roposef 
Kbmovsi in Holmbory Hiil 34^ 

Academ c Biology 346 

University and Educational Intelligence 346 


LdUmal and Pnittshtn^ Offices 
MACMILLAN ft- CO LTD 
ST MARTIN S STREET LONDON WC2 


addremd to the Publidien 
Eduorud cemnwnieatieni to the Eduor 

TelegrMue Addrew PHUSIS LONDON 
Telephone Number CERRARD 18)0 

NO 2809, VOL 112] 


The Revolt against the Teaching of 
Evolution in the United States 

T he movement m some of the Southern and 
Western United States to suppress the teaching 
of evolution m schools and umversities is an mterestmg 
and somewhat disconcerting phenomenon As it was 
I who all unwittingly dropped the spark whiih started 
the fire, I welcome the invitation of the Editor of 
Nature to comment on the consequences 
First as to my personal share m the matter At the 
Toronto meeting of the Amencan Association I was 
addressmg a scientific gathenng mainly professional 
The opportunity was unique masmuch as the audience 
included most of the Amencan geneticists a body 
several hundreds strong who have advanced that 
science with such extraordmary success I therefore 
took occasion to emphasise the fact that though no 
one doubts the truth of evolution we have as yet no 
satisfactory account of that particular part of the 
the iry which is concerned with the ongm of species in 
the stnet sense The purpose of mv address was to 
ur^i mv tolkagucs to bear this part of the problem 
const intlv m mind ior to them the best chinces of a 
s ilut on are hkel> to occur Th s theme was of course 
highly academe and technicil Nevertheless to 
guard against misrepresentation I added the follow mg 
pingriph bv the advice of i fnend whose judgment 
pros ed sound though to me such an addition looked 
superfluous 

I have put before you very frankly the considera 
tuns which have made us agnostic os to the actual 
mode and proces es of evolution ^\llen such tonfes 
sums arc made the enemies of science see Iheir chance 
If we cannot declare here and now how species arose 
they will obligingly offer us the solutions with which 
obscurintism is satisfied Let us then proclaim in 
precise and unmist ik ihlc languige that our faith m 
cvclution IS unshaken Even aviilable Ine if argu 
mtnt converges on this inevitable eonclusion The 
ihscurantist has nothing to sui,e,est which is worth a 
moments attention The difficulties which weigh 
upon the professional I lologist need not trouble the 
layman Our doubts are not as to the reality or truth 
of evolution but as to the ongm of species, a technical, 
almost domestic problem Any day that my sterv may 
lie solved The discovenes of tin, last twenty hv e years 
enable us for the first tune to discuss these questions 
intelligently and on a basis of fact That synthesis 
will follow on analysis we do not and cannot doubt 
Ihe season must have been i dull one, for upon tltis 
rather cold scent the more noisy newspapers went off 
full cry, With suire headmgs Darwin Downed, and 
thehke 
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All this seemed foolish enough and that practical I may be thankful if «e are not all hanged like tM 


consequences would follow was not to be expected 
Nevertheless Mr William Jennings Bryunj with a 
profound knowledge of the elettoral heart saw that 
something could be made of it and introduced the 
topic into his tampa ^n which though so far harmless 
m the great cities has worked on the minds of simpler 
eommunities In Kentucky a bill for suppressing all 
evolutionars teaching passed the House of Representa 
tives and was onlv rejected I lelieve bj one vote 
m the Senate of that Stite In Arkinsas the lower 
house passed a bill to the same effect almost without 
oppisition but the Senate thiew it out Oklahoma 
fdlowed a similir lourse In Flonda the House of 
Representatives has passed bj a two thirds vote i 
resolution f rl idding ana instructor to teach or 
permit to he taught \thcism agnosticism Darwinism 
or anv other hypothesis that Lnks man in blood 
relation t any f rm of life This resolution was 
lately expected to pass the Senate A melancholy cast 
has Inn Ir u„ht ti mv notice of a ttacher in New 
Mexic 1 who 1 IS 1 etn ai tually d smisscd from his 
appointment f r teaching evolution Ills is said to 
hast Ictn done at th instigation if a revivalist who 
visited the d strict selling Mr Uryan s book 

The ch ef intertst of these proceedings lies in the 
ind ati ns they give »f what is to be expected from a 
genuine dem ricy which has thnwn off authority 
and has 1 egun t ) judge for itself on questions Ixv ond 
Its mcntil range Ih sc who have the cajacitv let 
alone the kn w ledge ind the leisure to form independent 
judgments on uch siil je ts h ivt never been more than 
a mere fn tnn of anv pepulation Wc have been 
passing thr ugh a penod in whch for reasons not 
altogether clear this numerically insign fi ant friction 
has been al Ic to imp< se its auth ntv on tl c pnmitivc 
crowds by whom it is surrounded iherc are si^ns 
thit we miv be soon about to see the consequences 
jf the re („nitun of equal rights in a public 
re ridcsccn e of c irlitr views In Great Britain for 
example wc may witness before long the results which 
ov( rtake a di mocnicy unable to tolerate the \ m c ina 
ticn \ct and protecting onlv sime 38 per cent of its 
children 

\s men of siien e we are happilv not concerned to 
consider whether a return to Nature as a policy will 
make for collective happiness or not N or is it perhaps 
of prime importance that the people of Kentucky or 
even of Mam Street should bt rightly instructed 
in evolutionary philosophy Mr Brvan may have 
been quite right m telluig them that it was brtter to 
know RtJck of Ages than the ages of rocks If 
we a(|f|fiowed to gratify onr abnormal instincts in the 
search for natural truth we must be content and we 
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Clerk of Chatham with our mk horns about our necks 
hor the present we in Europe are fairiy safe A 
brief outbr^ on the part of ecclesiastical au honty 
did follow the publication of the Ongin of Spec es, ’ 
hut that IS now perceived to have been a mistake 
The convictions of the masses may be trusted to 
remain in essentials what they have always been, 
and I suppose that if science were to declare to morrow 
that man descends from slugs or from centipedes no 
episcopal lawn would be ruffled here Unfortunately 
the American incidents suggest thaHHwdestin es may 
not much lunger remain in the hands of that exalted 
tnbunal and that tr uble may nut be so far off as 
we have supposed \\ Bateson 


The Unity of Anthropology 
Die Kultur der Gegenwarl tkre Fntwtcklung und tkre 
/tele HerausgegebtnvmPaulHinncbcrg I)ntter 
led Mathematik Naturwissenschaften Medizm 
h unite Abtedung Anthropologic Unter Leitung 
vonG Schwalbe undr hischer Pp v 111 + 684 +29 
Tafeln (Leipzig und Berlm B G Teubner 1923) 
2aj ^d cloth ^^s id 

A NTHROPOLCKiY the science of man— a proud 
name indeed 1 But alas there is litde at 
present but the name which stands for the umty of 
this science Its subject matter it has to share with 
anatomy biology tlieoncs of heredity and varution 
get logy sociology and social psychology Its methods 
are borrowed from several natural and humanistic 
saenccs Its aun and scope seem at first but arbitrardy 
claimed and loosely circumsrnbed by man s excessive 
conceit about his own importance as a central object 
of study After all man 1$ physically but one ammal 
species among others while his soul has been for a 
long time already in the keepmg of another saence — 
that of psychology 

Ihe unfortunate fact is that man has been created 
with a body and a soul as well and this original sm, 
after having mcessantly haunted the reflective mmd 
through myth religion theology and metaphvsics, 
comes now to lay its curse on anthropology Physical 
and cultural anthropology are divided by the deep 
rent between soul and body matter and mmd which 
18 no easier to bridge over m suence than m the some 
what looser speculations which precede it 
An anthropologist has to be a Jack of all trades as 
matters now are, however much he may deplore it, 
and he needs a good handbook of his saence wherem 
to store that part of his stock m trade which is not 
kept fresh by constant handhng in his own speoabst’s 
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workshop Until tlw appearance of the present volume 
theve was no satisfactory manual covering the whole 
£eld, or rather the several plots embraced by the name 
Anti^pology In a science where real umty is 
impossible no one can speualise m all its branches 
elaboration is the only way of deabng with each sub 
jectm an adequate manner and no better or mure com 
petent collaborators c luld be found than the six German 
savants whose names figure here on the title page 
The handbook is the fifth part of the section devoted 
to natural saence m the monumental senes whi h is 
being published under the title Die Kultur der 
Gegenwart by B G Teubner and aims at on 
exhaustive statement of the present state of knowledge 
It commands real admiration to see how this extremely 
ambitious yet thoroughly adequate scheme is bemg 
earned out m spite of the mtemipb n caused 1 y the 
War in spite of the hard econ iimc struggle which the 
academic classes m Germany have to fare m spite of 
the cnbcal state of the publishing trade in tint country 
There is first in this volume a short mtr ductory 
chapter by Prof E Fischer givinj, a systematic initia 
tion mto the subject a cleann^ up and ordennK of tl e 
field so dear t the methodical mmd f the Germ in 
and to tell the truth so extremely important ind 
useful m a manual In this cose the introduction is 
wntten with a strong somat logical bias and treats 
the cultural side of our saence m a rather step 
motherly manner The history of anthrop logy f r 
example contams no reference to any of the great 
pioneers of cultural anti ropology the names of B istian 
lylor Frazer Durkheim are not even mentioned On 
the whole it is the least satisfactory section of the I 00k 
There follow four parts exclusively devoted to pin icil 
anthropology Part IT on Measurements by Ir f 
rh MoUison Part III Somatology by Pr f h 

Fischer and Ih Mollison Part IV the Human Races 
by Prof hischer Part V the Theory of Human 
Descent by the late Prof G Schwalbe These parts 
are all one could wish for — clear concise up to date 
exhaustive The next part is an account of pre 
h stone anthropology by the late Prof M Hoeraes 
This part is naturally divided between the fields of 
physical and cultural anthropology Only the last 
two of the eight essays belong entirely 1 1 the other — to 
the social or cultural aspect of anthropology Of these 
the one is an account of ethnology by Dr F Graebner 
The other entitled Soziolanthropologie and wntten 
bv Prof A Ploetz is a very suggestive but as yet 
only tentative attempt at a correlation of race with 
cultural achievement an attempt to construct a theory 
of the organising and avilising values of each of the 
several varieties of mankmd 
Two of these essays will be of special mterest, for 
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they are not only the last word of saence on the subject 
of pre history and theory of descent but they are also 
the last contnbution of two very emment scholars, 
Prof Iloemes and Prof Schwalbe both of whom died 
while the book was in the publisher s hands 
On the whole the volume will be of great use as a 
handbook specially to the social anthropologist — usmg 
llus word m the English sense— just because the 
plysical branches have been worked out at a greater 
length and m a more final and authoritative manner 
Now naturally if you are an anthropologist specialised 
in a comer of your field you need to have the other 
pi ts well mapped out In your own little plot you 
ougl t to find your way without a map 
Nor IS it possible m the present state of cultural 
anthropology to give a final and entirely impartial 
statement of its results For its methods its aim and 
Its subject matter arc in a flux and there is very little 
igrecment even on points of fund omental importance 
\s is well known the value of the old cvoluUonary 
theories is bemg vigorously contested while there is a 
gre It deal of dissension and i nfusion about the place 
f psychological historical and s ciological 
cxpl nations Dr Graebner is one of the pioneers of 
tic histoncal school and its ablest exponent m 
Germany This school concentrates its attention on 
tl e malysis of cultural complexes on the difiusion 
of institutions customs and cultural objects and on 
tl e mechanism of culture contact 
M any anthropologists in Great Britain will no doubt 
I e mtercsted in Dr Graebner s essay— both those who 
wish to see perhaps the most exhaustive a count of 
their own pomt >f view extant and those who wish to 
1 ive a clear statement for criticism 
Dr Graebner states his case m an mtndutory 
di ussion of the aims of ethnology (pp 445 447) and 
in a final summmg up (pp 572 583) The body of the 
essay contams first the analysis of the vanous cultures 
of humanity — savage barbarous and civilised In the 
secor d mam section there is an account of the evolution 
of the vanous elements of culture— a lothmg and 
ornaments housmg e onomics technolog) trad and 
commumcation social organisation art and knowledge 
This port IS extremely mteresting for it shows very 
forcibly how fruitful and mterestmg evolutionary 
theones con be when based on a conception of humanity, 
divided into a number of cultural tapes and not lumped 
together into one homogeneous whole Dr Graebner s 
essay might go very far towards the cle inng up of mu 
understandings convincmg the mtraa>igent opponents 
of the historical school and last though not least, 
towards the leorelling up of the sharp nft whic^ now 
divides the cultural and evolutionarv schools m 
En^and, Germany and the United States 
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The essay, it seems, was practically finished before 
the War, and this explams whv the work of Dr Rivers 
finds only a subordinate place, while the still more 
radical and extremely mteresting theones of Prof 
Elliot Smith and Mr Perr> arc not even mentioned 
The work of Prof A R Brown of Cape Town on the 
Andaman Islanders, easily the best contribution of the 
youngest generauon of field anthropologists and very 
important m its beanng on the Negnto culture, came 
out too hte to be considered Had Dr Graebner been 
able to mcorporate the views of these scholars m his 
essay, this would have become of still greater value to 
modem ethnologv 

Retunung now to the question raised at the outset, 
that, namely, of tlie umU of anthropology, it is dear 
that this work reflects the present state of affairs as 
well as the prevalent tendencies -i deep rent between 
the physical and cultural branches , a preponderance 
given to the physical ones , and, withm the cultural 
branches, on attitude of hostility to psychology and 
evolution 

On these hnes, however anthropology certamly will 
never attam its desired unity hor, firat of all so- 
called physical anthropology is not a new science or 
a new method or a new pomt of view ‘ We have to 
regard anthropology as nuthmg else but a comparative 
anatomy of man ’ (Prof St hwalbe, p 2*7) Nor is it 
easy to see how and where such comparative anatomy 
can establish any direct connexion with the study of 
human culture, or help m the understanding of social 
organisation, custom and tradition The only pomt 
where cultural antliropolog> needs the assistance of the 
naturahst is in the t lassification of the several varieties 
of mankind Even here comparative anatomy has 
already gi\ en us apparently all it could, which h-is been 
of great value mdeed But now, it is from biology, 
mainly from theones of natural selection variation, 
and Mcndelism, that we can hope for effective con 
tnbutions to progress Thus physical anthropology is 
not a new or mdependent saence, but the apphcation 
of several natural studies to the problem of vaneties 
of man Nor can physical anthropology ever be 
capable of throwing light on the relevance of these 
vaneties For a human race does not mterest us as a 
mere class of animals, but only m so far as it is a 
substratum for a defimte ty pc of civilisation 

The study of civilisation— cultural ” or “ social ” 
or “ psychological anthropology ’—is the only science 
which can take the lead in the organismg of anthro- 
pological problems, for it studies that which is of 
pnmaiy interest to us m Man his mmd, his creative 
power, and his social tradiUon Cultural anthropology 
IS, moreover, an entirely new branch of learning Its 
fidd work, the observations on the customs, social 
MO 2809, VOL 1 1 2] 


organisation, and mentality of natives, must be done 
by speoahsts possessing certam particular aptitudes 
as well as an appropriate traming The theory of 
cultural anthropology has also to elaborate its own 
methods, which it can borrow from nowhere else and 
share with no other study 

An empincal proof of this far wider scope of cultural 
as agauist physical anthropology can be found m the 
history of modem field-work and theory Sir Baldwm 
Spencer, a distmguished zoologist who took up field- 
work late m life wis gradually drawn mto exclusively 
social and cultural studies and mUMatter researches 
did not trouble about any measurements or soinato- 
logical observations, while he concentrated exclusively 
on his remarkable researches mto the ideas and 
mstitutions of the Australian abongmes Dr Rivers, 
a neurologist, physiologist, and medical man who m 
his carher field work still made some anatomical and 
physiological observations gave them up entirely, as 
irrelevant, m his latter explorations m Melanesia, m 
which he has created a new type of cultural research 
In the work of Dr Haddon and Prof Seligman, agam 
one a zoologist and the other a medical man, physical 
anthropology plays an entirely subordinate part, 
although neither of them has given up somatology 
altogether Agam in theory, we see how a distmguished 
anatomist. Professor 1 Ihot Smith, who became 
mterested in ethnology through anatomical observa 
tions, has been drawn, in his ethnological work, 
entirely into sociological, cultural, and psychological 
research 

Not that cultural anthropology should ever become 
mdependent of the naturalists help or give up its 
foundations of zoological science Only it appears 
that It w 11 have to turn to the study of life and function 
rather than that of bones, muscles, and structure 
The biometncal hnc of research, the work done by the 
Fugcnic Society the applications of Mendehsm to 
anthropology seem all to he symptoms and promises 
of extremely mterestmg results to follow It is un- 
doubtedly a pity that some of the results already 
obtamed by these studies could not be incorporated m 
this manual They certamly mdicate much more 
promismg and important Imcs of junction between the 
theory of organic nature and that of culture than those 
on which was based the old loveless and sterile marriage 
between anatomical description and psychologi^ 
guesswork For the psychology which is needed m 
modem anthropology is no more the old assooatunust 
and mtrospecUve empiricism, but biological psychology 
founded on a comparative study of mstmet and largdy 
inspired by the study of animal behaviour, the child’s 
development, mental disorders, the analysu of dreams 
and of the structure of language 
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In all these applications, the guiding and selecting 
udtiative must come from the direa study of culture 
On these Imes and on thesf hnes only the new anthro 
pology can hope to npen m the future to an independent, 
self-oontamed, and sovereign study with a firm basis 
m biological science, itself a solid bndge between 
humanism and natural history But this is only a 
hope and a forecast ' Much work will have to be done 
yet, and m this, the present volume, an excellent 
suminary of the actual state of our science will be of 
great help and value B Malinowski 


Sexual Physiology. 

The Physutlogy of ReproiucUon By Dr Francis H A 
Marshall Second and revised edition Pp x\i + 
770 (London Longmans, Green and (o 1923) 
3&f net 

W ITH the gradual nse of the experimental school 
in biology, and with the mcreasing demand for 
scientific method in veterinary and medical practice, 
the existence of a definite gap m scientific literature 
came to be recognised Nowhere was the subject of 
the physiology of reproduction dealt with at all 
adequately , in the ordinary text book of physiologj 
it was dismissed after a \cry superficial treatment 
Moreover, there was not a phjsiologist competent to 
wnte upon this subject at all authoritatis ely Bio 
logists, pure and applied, owe a great debt of gratitude 
to Dr Marshall for having chosen this field in which to 
work, for, thanks to his labours, the difficulties of a 
great band of research workers liate been m idc much 
less complex 

The second edition of this comprchcnsnc text book 
on sexual physiology maintains the reputation so 
readily secured by its predecessor, published thirteen 
years ago and long sme e out of print It is born into 
a world somewhat different from that in whu h the first 
edition placed its part so well, the specialities ha\e 
become so fragmented that to-day no one book on this 
subject can hope to satisfy the demands of such varied 
interests as those of the experimental biologist, the 
cytologist, the embryologist, the psychologist, the 
geneticist, the vetennanan, the obstetncian, and the 
eugenist Cach no doubt will discover disappointing 
omissions and conclude that his own particuhu interest 
has been somewhat neglected , yet it cannot be denied 
that the book remains the only common meeting- 
ground for all those who are working on the general 
subject of the physiology of reproduction It is a most 
admirable book of reference for the specialist m one 
branch who wishes to examine his conclusions m the 
hght of the work of others, while to the student of 
biology at the beginning of his career it will prove a 
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veritable mme of information and a great stimulus to 
his scientific curiosity, for in its pages a hundred knd 
one problems, all urgently demanding further mvestiga* 
tion, are suggested When it is remembered that Dr. 
Marshall reviews the work of some fourteen hundred 
investigators, that for the exposition of the subject- 
matter nearly eight hundred pages are required, and 
that for the making of the book the collaboration of 
four specialists was demanded, an idea of the immense 
amount of research that has been and is being done m 
this most important subject will be gamed 
Dr Marshall himself is responsible for the chapters 
dealing with the breeding season, the oestrous cycle, the 
ccslrous changes in the non pregnant uterus and m the 
ovary, gametogencsis, the ai c essory sexual apparatus, 
the endocrine function of the gonads, partuntion, lacta- 
tion, fertility, sex determination, and the phases in the 
life of the individual Dr Cramer has revised and 
partly rewritten his section on the biochemistry of the 
sexual organs, and has also revised that origin illy 
contnbuted by Dr lochhead on the changes m the 
m itcmal organism during pregnancy Dr Loclihead s 
other sections on foetal nutrition and on the physiology 
of the plarenti, owing to the authors absence from 
(ircdt Bntain, unfortunately have not been rev iscd 
The least satisfactory part of the book, both as 
regards arrangement and subject matter, is, wc think, 
thit contnbuted by Dr Cresswell Shearer on ferlilisa 
tion It begins with a section on the oxidation pro 
cesses in the ovum on fertilisation and during develop- 
ment , It concludes with one on parthenogenesis, natural 
ind artificial, in whiih the actual processes which 
initiate cleavage are discussed , while between the two 
we find, inter aha, under The hereditary eSects of 
fertilisation ” a quite unnecessary statement of Wciss- 
inanns speculations grafted gratuitously on to an 
elementary exposition of Mendehsm In this the 
author, apparently through an inadequate compre- 
hension of the chromosome hypothesis, devotes a 
eons derable amount of space to tiltmg at wmdmiUs of 
his own creation without attempting to initiate the 
reader into the actual facts which have been demon- 
strated by Morgan and his school Surely, if it was not 
the author’s purpose to deal with expenmcntal genetics, 
it would have been better to have omitted all reference 
to the subject than to have detailed a nomenclature 
which IS of histoncal interest onb and to have criticised 
hypotheses of which the significant data are not men- 
tioned But, as we have said, no speciahst will find 
his own peculiar mterest satisfactorily treated m this 
book the obstetncian will complam that the pheno- 
mena connected with the function of reproduction ip 
the human subject do not meet with the treatment (ha 
they deserve, the psychologist will perhaps disagree 
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Dr Marshall s choice of hu authorities in this particular 
field but each must remember that this book has been 
written not for one interest but for all that are concerned 
with the physiology of reproduction 
As it stands, the book is the best treatise on the 
subject that we have and it is because it is so good and 
80 valuable that its beneficiaries are so concerned m its 
further development It must remain the best book 
on the subject and a memorable contribution to Bntish 
scientific literature F A £ C 


Applied Organic Chemistry and Inter- 
national Trade 

(i) Synthetic Colouring Matters Vat Colours By 
Prof Jocelyn Fit Id Thorjx: and Dr Christopher 
kelk Ingold (Monographs on Industrial Chemistry ) 
Pp XV1 + 491 (London Longmans, Green and 

Co 1923) 161 net 

(a) Dyes and their ipplication to Textile Fabrics By 
A J Hall (Pitmans Common Commodities and 
Industnes) Pp ix + 118 (London Sir Isaac 
Pitman and S ms. Ltd n d ) 3s net 

(3) HandbuchderbiologischenArbeittmethoden Heraus 
gegeben von Prof Dr Lnul \bderlulden Liefcning 
84 Abt I Chemische Methoden Teilio Heft 3 
Spejtelle chemische Methoden Harze und Pfiarmnr 
farbstoffe Pp s8s83a + xxii (Berlin und Wien 
Urban und Schwarzenbeig 1922) 105 Schw 

francs 

D uring the ptnod which hts elapsed since the 
Armistice events m the domain of international 
trade confirm the belief engendered I y the War that the 
manufactures based on applications of organic chemistry 
are among the most important of our key industnes 
The pre War dependence on German sources for the 
supplv of fine chemicals was a national menace, which 
has since been largely obv lated by the creation of a new 
industry in organic chemicab entirely unprecedented 
in the innols of the Bntish Empire A remarkable 
achievement standing to the credit of the manufacturers 
of synthetic d>es and intermediates may be appreciated 
by the circumstance that whereas m 1914 eights per 
cent of these colours used in Great Bntam were of 
German ongin and only twentj per cent of home pro- 
duction, nowadajs these proportions are reverb 
Bntish makers accounting for eighty per cent of the 
total supplv the remainder commg from abroad and 
at present more from Switzerland than from Germany 
In regard to certein complicated colours such as the 
vat dyes, now being produced for the first tune in Great 
Bntam, it is generally admitted by dye users that the 
quality is well up to contmcntal standards, but a 
difficulty anses m the matter of cost of production 
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I Owmg to the dispanty between the exchanges this coift 
I 18 far lower m Germany than in Great Bntam A vat 
I dye put on the market by Bntish makers at four or 
five shilhngs per pound can be sold with profit for the 
same number of pence by the German producers It 
should be obvious that without the partial protection 
afforded by the Dyestuffs Act the Bntish manufacturers 
must get the worst of this unfair competition The 
closing down of our newly estabhshed works m dyes and 
intermediates would however mean Never ogam 
m a sense very different from that m which this patnotic 
exclamation was uttered m 1914 I^MI&lue of a home 
supply of dyes has already been clearly demonstrated 
since the 1 rench and Belgian occupation of the Ruhr 
rendered very uncertain the importation of German 
colours even under hcencc 

(1) The monograph on vat colours by Prof Thorpe 
and Dr Ingold deals with an important group of dyes 
which are among the most durable and bnlhant of 
colouring matters This group mcludes not only the 
long known dyes mdigo and Tynan purple, but also 
several senes of new colours discovered dunng the 
present century These dyes have highly complicated 
chemical structures and are produced by difficult 
operations taxing to the utmost the skill and ingenuity 
of scientifically tramed mdustnahsts It is note 
worthy that vat dyes are now being manufactured by 
at least three Bntish firms and the chemists engaged 
in this industrv have not only copied very successfully 
the German types but also have placed on the market 
several entirely new and valuable vat colours Ihe 
monograph now under review which amves at a crucial 
time m the history of Bntuh chemical industry, is the 
first Lnglish treatise dealing with tlus mtneate group of 
synthetic dyes 

(2) Mr Hall s h mdbook which is one of a senes deal- 
ing with common commodities and industnes is wntten 
for the non technical reader and is intended to give him 
a comprehensive view of the dye and dyeing industnes 
In an outline of the development of the dye mdustry 
It IS significant to note the opening sentence of the first 
letter which ever passed between a dye user and a 
synthetic dye maker Messrs PuUar wnting to the 
discoverer of mauveme m 1856 slated If your dis- 
covery does not make the goods too expensive it is 
decidedly one of the most valuable that has come out 
for a very long time This matter of cost is still a 
burning question between makers and users, and the 
presence in alhed and neutral countnes of parcels of 
dirt-cheap German dyes tends to make our dyers and 
pnnters diafe against the restrictions imposed under the 
Dyestuffs Act But smee the principal Rhenish dye 
factories are within the alhed spheres of occupation, it 
should not be impossible to make fiscal anangements 
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ivbereby this frauduleot u&derouttmg could be pre 
vented 

(3) The researches on synthetic dyes have not cn 
grossed the attention of continental chemists to the 
exclusion of the study of natural colouring matters and 
the presuit monograph well printed on paper of pre 
War quality is a good mdication of the mterest taken 
by Swiss chemists in the border bne science of b o 
chemistry The subjects dealt with include a summary 
of the methods employed in obtammg bvlsams and 
resins and m subjecting these materials to systematic 
decompositions The appropriate methods of proxi 
mate analysis are also mdicated The larger section 
of the work is devoted to the identification and prepara 
tion of the most important vegetable colouring matters 
The detailed information supphed on this abstruse 
subject is supplemented by many references to or gin il 
memoirs and there is an adequate index 1 he brochure 
IS the eighty fourth section of the comprehensive hand 
book of experimental methods in biology bemg issued 
under the editorship of Dr Fm 1 Abderhalden the 
veil known physiologist 


Relativity Problems 

Sidelights on Relatmiy By Prof A Lmstcin I 
Ether and Rdativitv II Geometry and Lxpen 
ence Translated bv Dr G B Jeffery and Dr W 
Perrett Pp iv+56 (London MethienandCo 
Ltd 19*2) 3f 6 d net 

P ARTICULARLY since the mtroduction of tht 
theory of relativity the problem of the ether 
has been a bone of contention among physicists 
They has e been div ided into two camps one unw Ihng 
to let go the idea of an ether though perhaps in 
modified form md the other seeing in the theor 
of relativity if not the negation of an ether at least 
somethmg that rendered it no longer necessary In 
view of this, It 13 to be welcomed that Prof Finste n s 
inaugural lecture on Fther and the Theory cf 
Rfilativitj which was delivered in igao at the 
Umversity of Leyden has been made accessible to the 
English saentific public 

The endeavour toward a unified view of the nature 
of forces leads to the hypothesis of an ether and in 
the first lecture in this book is to be found an excellent 
account of the various phases through which the 
ether conception passed in the forwari trend of 
physical research The ether gradually became divested 
of Its mechamcal properties until with the advent 
of the special theory of relativity it was depnved of 
the last mechamcal characteristic which Loientz had 
still left it — Its immobihty But to deny the 
ether is ultimately to assume that empty space has 
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no physical quahties whatever a view with which 
the fundamental facts of mechanics do not harmonise 
According to the general theory of relativity 
space IS endowed with physical qualities, m this 
sense therefore there exsts an ether According to 
the general theory of relativity space without eth» 
is unthmkable for in such space there would not 
only be no propagation of light but also no possibihty 
of existence for standards of space and time (measunng 
rods and clocks) nor therefore any space tune interveJs 
m the physical sense But this ether may not be 
thought of as endowed with the quohty rharartenstic 
of ponderable media as consistmg of parts which may 
be tracked through tunc The ide-v of motion mav 
not be apphed to it 

T 1 e second lecture on Geometry and Experience, 
s an expanded form of an address delivered in 1931 
to the Prussian Academj of Science in Berlm In 
geometry axioms are free creations of the human 
m nd All other propositions of geometry are logical 
nferences from the txioms and the matter of 
wl ch geometry treats is first defined by the axioms 
or vhvt Schick aptly calls implicit defimtions 
But geometry first becomes a natural science by 
ll e CO ordination of real objects of exper ence with 
tit empty conceptual framework of axiomatic geo 
metrv Geometry predicates nothing ab ut the 
rclabons of real things but only geometry together 
wth the purport of physical hws can do so The 
question as to the nature of the structure of a contmuum 
IS V physical one to which experience must supply the 
II swer and wc must acknowledge Riemaim s geometry 
to be correct if the laws of disposition of practically 
r gid bodies are transformable into those of the bodies 
of Euclidean geometry with ar exactitude which 
mcreascs m proportion as the dimensions of the jiart 
of space time under consideration ore diminished 

The ques ion of the spatial fin teness or otherwise 
of the universe appears to be definitely a pregnant 
juestion m the sense of pract cal geometry Einstein 
discusses this problem in its v anous aspects from the 
view point of the re ilts of the general theory of 
relitivitv and shows how by the use of an analogy 
n t vo dimens ons we may form a mental picture of 
i three dimensional univerae which is finite yet 
unbounded and not Euclidean but spherical He 
auns at showing that the human fac ultv of visualisa 
tion IS by no means bound to capitilate to non 
1 uclidean geometry 

To all lovers of logical and exact thought vdio an 
mterested m the developments that have arisen in 
the wake of the theory of relabvitv this book can 
be warmly recommended The work of translation 
has been admirably done and much of the finesse vi 
expression characteristic of Einstems writings has 
bora retained 
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Geographical Influences 

The Great Capitals an Historical Geography By 
Dr Vaughan Comish Fp xii + 396 (London 
Methuen -md Co Ltd , 1933 ) isj 6 d net 

I T may be said at once that we regard this as one of 
the most important and original works m geography 
that have appeared within a generation The volume 
should be looked upon by teachers of geography as 
essential to their studies It cinnot be denied that 
the book IS not eas) reading it must have cost an 
immense amount of pains to wnte The result is, 
however, worth the pams and though readers who snll 
follow every page with the aid of a good atlas may indeed 
find that they make but slow progress, they will be well 
rewarded for their labour and lose ill desire to hurry 
through the interest roused by tracing the author s Ime 
of thought There art no doubt m iny who with the 
best will in the world cannot find the necessary time to 
complete the stud) of the whole work Wc would 
advise these first if they must read the volume piece 
meal to keep it ilw lys at hand and second at least to 
find the time to master the author s account sa\ of the 
situation of Mosciw (pp 181 91) or Lendon (pp 211 
and onwards) If one of these has been read with the 
necessiry care the reader if he has been hitherto 
unfamiliar with the geographical point of view can 
scarcely fail thenceforth to understand what geography 
means and e\ en professed geographers will be warned 
agamst one danger n jw rather prevalent arising frim a 
too narrow study of natural regions Dr Cormsh 
never fails to take into account the wide reaching 
mfluences on the nse and growth of towns 
The authors views on the special subject of his 
volume are set forth m his preface as follows 

An historical examination of imperial capitals 
shows that their distnct is usually either a Storehouse, 
or a far reaching Crossways near a Storehouse, seldom 
a Strongholdr Their pohtical geography has one out 
standing character, a forward as distmguished from 
a central site The Oreat Power both of ancient and 
modem times has always been an incorporation of 
several States, and the charactenstic site of the impenal 
capital u> m or adjacent to that Storehouse of the 
dominant community of the empire which is nearest 
to the pnncipal foreign neighbour 
This position the author endeavours to make good by 
ranging over all recorded time and the greater part of 
the world, exammmg his thesis m the light of the earher 
and later history and geography of Cluna, Japan India, 
Persia Mesopotatma Italy and the Roman Empire of 
the West and East Trans Alpine Europe, North and 
South America, talcmg every opportunity presentmg 
Itself in the course of his mvestigation to show the 
mfimte variety of ways in which geographical factors 
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affect history and the course of events brings about 
changes m geographical values On the whole, he may 
be said to have made out his case, and at any rate he 
has always something ingemous and mteresting to 
say m support of it not least when he is applying his 
theory to certain mmor illustrations, as m dealing with 
the capitals of the heptarchy or the Iroquois capitals 
in the neighbourhood of the great lakes of North 
Amenca But he is not dogmatic He will sometimes 
qualify his averments by an I tbnk or I suppose * 
and the very fulness with which he brings forw^ his 
arguments is an mvitation to th^fMdent to judge 
before accepting in Bacon s language to weigh and 
consider 

If here and there arc found some rather broad and 
questionable historical statements the student should 
note that the validity of the geographical exposition 
IS not neiessanly affected thereby The present 
rev ewer lays no claim to any intimate knowledge of 
Indian history, but was rather startled on mcctmg with 
the statement (p 28)thit twice in the course of historV 
has a government seated and independent of foreign 
control ruled the whole or nearly the whole penmsula 
and he cannot find that it s f iirly justified but that 
does not affect the value of the auth ir s geographical 
consider Uions as to I atna the capital of the Aryan 
Empire or Delhi that of the Empire of the Moham 
medan Moghuls 

The volume is illustrated by two maps one showing 

Tlie Isothermal h rentier of Ancient Cities the other 

Ihe Marmora Metropolitan Region A few more 
maps of the latter kind would have assisted the student 
greatly Geo G Chisholm 


Our Bookshelf 

Atoms By r C Wignall and G D Knox Pp 288 
(London Mills and Boon Ltd 1923 ) 7s 6d net 
White Lightning By Edwin Herbert Lewis Pp iv + 
354 (Chicago Covici McGee 1923 ) n p 
These two scientific novels both centre around the 
idea of liberating the energy of the atom — a theme 
first explored by Mr H G Wells m The World 
Set hree They may be taken as indicative of the 
interest being taken by the pubhc m the recent develop 
ments of physical science 

The first Atoms a highly imaginative romance, 
reflects strongly some of the most cherished popular 
conceptions or misconceptions about the growth of 
science Super financiers contend with one another 
and With or through the regular international anarchist 
associations in an atmosphere of dynamite plots, 
assassmations, and impersonations in order to comer 
the world s supplies of energy A colossal plant for 
producing power from coal and distnbuti^ it by 
wireless spnngs up at the word of command, and 
IS converted dunng erection into an atomic energy 
plant by the discovery of sublimtum Subhmium disr 
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jntcgtates everything it comes into contact with except 
rtfracUm and it is conveyed m capillary tubes of the 
latter a metre thick m the wall m mmute quantities 
from the laboratory to the furnaces The authon 'tre 
clever enough to get the best out of both possible 
worlds, and succeed not only in showing us the effects 
of ftins beuig converted into an inferno throuf,h 
anarchists blowmg up the refracton tubes but also 
at the same time to bnng the venture to a brilliantly 
successful conclusion with the hero and heroine happily 
off for the honeymoon 

White Lightmng is a most curious production 
Each of its mnety two chapters is named after one i f 
the elements m the order of the Periodic Table and 
m most of the chapters the author succeeds in bringing 
m some interesting allusion to modem discoveries in 
chemistry and physics if not always specially connected 
with the titular deity of the chapter The style is 
irritatingly disconnected and inconsequent but it 
manages to convey some idea of the fascination and 
glamour of discovery and the enthusiasms of whch 
It IS bom I* manating from America it is no surprise 
to find that this authors denouement is to endow 
through the generosity of his public spirited charatters 
the hero and the heroine with a research laboratorv to 
be devoted to the study of the liberation of atomic 
energj F S 

The C rent Flint Implements of Cromer, Norfolk By J 

Reid Moir (Prmted and published on ^half of the 

author for private circulation ) Pp 39 (Ipswich 

W E Ilamson 1923) 

Thp title of this book is scarcely adequate for the work 
treats of many periods from that of the eohths to 
neolithic tunes Many of Mr Moir s views were at first 
regarded with profound scepticism but ire bein,^ 
accepted by an ever increasing number of competent 
judges at home and abroad In the work before us they 
are bnefly summarised but the account is too con 
densed to do justice to the authors discovenes We 
hope that in the not distant future he will wnte a 
detailed work on the pre historj of Fast Anglia and 
that It will be illustrated by Mr E T Lingwood the 
excellence of whose illustrations m the work before us 
IS noteworthy 

Three important questions arise wnth regard to the 
Cromer flmts here described (i) Are they denved 
from Pboecne beds ? (2) Are they artefacts ? (3) If they 
are to which cultural penod do they belong? Ihe 
evidence bearmg upon the first two questions is only 
summansed m the work before us though more fully 
stated m papers to which reference is mide After 
reading that evidence, and after a visit to the spot under 
the author s guidance the reviewer is of opinion that 
Mr Moir is correct m his contention that tlie flints were 
once embedded in a Phocene pebble deposit and that 
many of them are undoubted artefacts Stress is laid 
upon the last pomt, as the specimens figured here will 
probably be regarded with suspiaon by sceptics and 
many others which are not figured are more con 
vmcing 

The reference to the eariy Chellean penod is regarded 
only as a probabiUty by the author but perusal of this 
and other of his wntmgs leads one to consider that he 
has made out a good case in favour of this probabihty 
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The Happy Traveller a Book for Poor Men By the 
Rev hrank Tatchell Pp xii + 271 (London 
Methuen and Co Ltd 1923 ) 7? 6<f net 
Thf author of this distinctly ongmul hook is a Sussex 
near and we ran picture him setting out for Hierusalem 
from the Middehcrst of the twelfth century in robust 
imitv with all whom he might meet upon the wray 
On e outside the door of home (p vii) he is never 
conscious of an obstacle Like the young Jesuit 
Fhomas Stevens whose letter is presen ed by Hakluyt, 
he IS going to see lus first shark his first flying fish 
(p 140) and to learn by personal encounter the 
csi>ential glory of the earth F v en between the poplars 
of a route nationalr Mr Tatchell goes on foot He 
IS forced to embark on Imcrs for the greater seas but 
he has trav died as a steerage passenger and as a steward, 
and we learn tlut the deck passages on Japanese 
boats are especially good 

The lists of common phrases in foreign languages 
might weD have been omitted We cannot ju^e the 
Burmese and the six words of Papuan and they may 
be happier than the French Yet we should be 
sorry to lose the conversation between the vicar 
desgnate and the Fijian damsel on pp 225 6 The 
notes on local customs are always helpful and ore 
I backed by a truly cathol c philosophy Touches like the 
I following add a sparkle to the printed page If you 
w int to preserve vour illusions do not visit Palestine 
(p iv) Should viu be attacked by a mob m the 
1 1st hurt cnc of the crowd and hurt him quickly 
(p 23) If vou are m the steerage take also some 
fruit and jam and a bottle of rum which nowhere 
tastes so well as at sea (p 139) R 1 Stevenson 
would have enjoyed this passage and he would have 
endorsed the maxim on p 7 The beaten track is 
the lest track but devote most of your time to the 
by wavs G A J C 

The Coconut Palm the Science and Practice of Coconut 
CuUitation By H ( Sampson Pp xv + 262+40 
plates (Lendon J Bale Sons and Daniclsson, 
Ltd 1923 ) 3ii 6 d net 

This book is a welcome departure from the usual type 
of manual that deals m gencrahties about the plant 
concerned with a fuller account of the methods of 
cultivation Its author is to be congratulated upon 
having broken new ground and it is by such study as 
IS described m this volume tbit we may hope to arrive 
m time at a really scientific method of culm ating and 
treating the palm Detailed scientific observations are 
given for example upon the numbers the direction 
of growth and the behaviour of the roots a subject 
upon which we have usually had onlv vague generalities 
to go upon Many other subjects are treated in the 
same way eg the flowering the relative proportions 
of flowers that set fruit and so on 
The second part of the book deals with plantation 
management and gives a very good clear and well- 
reasoned account of the meth^ in use and the 
reasc ns for them— an account which will repay study 
even by the experienced coconut planter In Part III 
the products of the coconut palm are dealt with, ukI 
the methods of preparation employed in South Bidia, 
the coconut products of which command the higbeK 
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pnce^, are considered and discussed^ and the reasons 
for the treatment are pointed out 
The book is the best that we have seen treating 
of the coconut palm, and should be in the hands of 
ever> one interested in the industry 

Department of Applied Statistics {Computing Section), 
University of London, Uniiersity College Tracts for 
Computers (i) \o 4 Tables of the Logarithms of 
the Complete T I unction to Twelve Figures Ongin- 
ally computed by A M legendre Pp iv+io 
1921 (s) \u 8 Table of the Logarithms of the 

Complete F / unction {for Arguments a to laoo i e 
beyond Legendres Range) By Egon S Pearson 
Pp x + 16 1922 (3) No 9 log r{x) from 

to 509 by intenah of 01 Bv Dr John Brownlee 
Pp 23 1923 (I^ndon Cambridge University 

Press, 1923 ) 3s ^ net each 
(1) This tract gives a repnnt of Legendre s table 
originally published m the (now rare) second volume 
of his Traite des fonctions elliptiqiies (1823) It 
records the numencal value of logjj F(/») from 1 000 to 
2 000, at intervals of 0 001, to twelve plac es of decimals, 
together with the first, second, and third differences for 
interpolation 

(a) In the second tn< t before us we have logj^ r(p), 
correct to ten decim il places for v ilues of p at intervals 
of o 1 from 2 o to 5 o, of o 2 from <; 0 to 70 o, and of a 
unit from 70 to 1200 Second and fourth differences 
are tabulated also, giving all necessary assistance m 
evaluating the function for intermediate values of p 
From the last entry it can be inferred that T{s20o), 
or 1199 I IS an integer of 3173 digits 
(3) Fin illy we have logm F(^) tabulated to seven 
decimals at intervals of 001 from i 0 to 509 This 
pamphlet rounds off the work on the F function m the 
present senes of tracts 

The Diseases of the Tea Bush By T Petch Pp 
XII + 220 (l^ndon Macmillan and Co , Ltd , 1923 ) 
20s net 

Thirty years ago planters were uiclmed, when an 
outbreak of disease occurred among their crops, to 
conceal it from general knowledge or observation as 
much as possible, the result being that little or nothing 
was known, from a scientific point of view, of the 
diseases attacking tea As time has gone on, however, 
this has altered Watt and Mann, in 1903, desenbed 
about a dozen diseases, and in the present volume the 
number has increased to about sixty Whether more 
harm is now being done bv disease, however, is very 
doubtful , on the whole it is perhaps less 
The book is prefaced bv one of the simplest and 
best introductions to the study of fungi that we have 
yet seen The diseases are treated in order, accordmg 
to whether they attack leaves only, leaf and stem, 
stem, or root , and for each disease the characteristic 
manifestations are described, with excellent figures of 
the most important, while at the end of the book 
instructions are given for the preparation of Bordeaux 
and other fungicidal mixtures for spraying — a treatment 
which has come mto considerable use dutmg recent 
years, and leaves but an infinitesimal trace of copper 
in the tea 
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Bau und Entstehung der Alpen Von Prof Dr L. 
Kober Pp iv+283 + 8Tafeln (Berlin Gebruder 
Bomtraeger, 1923 ) 12s 

Two years ago attention was directed to Prof L 
Kober’s view that folded mountam-chains are marginal 
features of a geosynclinal “ orogen " mpped between 
two mutually approachmg masses of “ kratogen ” in 
the depths (Nature, vol 108, October ao, 1931, p 336) 
The present work embodies a lucid review of the 
researches of the last fortv years m the Alpme 
region, which is intimately known to the author from 
the Pennines to the Transylvanian wall Through aU 
details, however, he maintains his o utlook on the world 
at large In neat diagrams he how a dual 

structure is traceable in the western Umted States, m 
the Caledonian orogen of Scotland and Scandinavia, and 
in the axis of Japan The floor of the Tetbys channel 
(I ig 2) has been squeezed up here and there to form 
mountam bulges from Andalusia to Sumatra, over a 
distance of 14 000 km In the Alpine region only, a 
one sided character has been imparted to the mountam* 
mass, and this is due to the fact that the southern 
margmal range, the Dunanc has been moved north- 
ward until part of it overlies the east Alpine sheet 
In agreement with H Roothaan (1918), Prof Kober 
^ 252) places the beginning of Alpine ovcrfolding in 
Cretaceous times, and the main movements in the 
Oligocene penod To quote the final words of this 
stimulatmg volume ‘ noch manchc Ratsel bergen die 
Alpen ’ G A J C 

Colour Index Edited by Dr F M Rowe Part i 
Pp viii+48 (Bradford Society of Dyers and 
Colourists, n d ) n p 

This 1$ the first part of a work that is being published, 
in fourteen monthly parts, by the Society of Dyers 
and Colourists, Bradford, with the object of making 
available, in the English language, to dye users and 
all mterested in colounng matters, the latest informa- 
tion concemmg commercial dyes, their constitution, 
modes of preparation, and uses 
Part I deals with the nitroso, the nitro, and a 
portion of the azo colours, while it is understood that 
when the work is completed it will contain descriptions 
of some 1300 distinct synthetic colounng matters 
The information is set out in tabular form, closely 
resembbng that used in the well known " Farl»tofi- 
tabellen ” of Schultz, but with the welcome addition 
of ample space for notes, and brought up to date by 
the inclusion of much information that is lacking m 
the ' Farbstofftabellen ” 

It IS well produced, and is a work that should be in 
the hands of all who are interested in colounng matters, 
whether from a scientific or practical point of view 

The Birth of Psyche By L Charles Baudouin Trans- 
lated by F Rothwell Pp xxiii+211 (London 
G Routledge and Sons, Ltd , New York £ P 
Dutton and Co , 1933 ) $s net 
A SELECTION of shoit memones of childhood written 
as prose poems with a distinct consciousness of scientific 
value m their sigraficance The author has wntten a 
preface to the English translation, in which he defends 
the presentation of scientific material in poetical form. 
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Letters to the Editor. 

[TMt EAtor dots not hold htmulf rtsponnbU for 
t^monx txdmud fy ku corretpondtnU Ntttktr 
can he undertake to return, nor to correspond untk 
tke wntere of, rejected manusettpts intended for 
tku or mnf otker part of Nature No notice u 
taken of kstonymous commumcattons ] 

Photochemical Production of Formaldehyde 
In a recent paper (J Amer fhem So< 45 1184 
(1933)) Spoehr states that he has been entirely unibk 
to reptroouce our results on the photochtmicil pro 
duction of formaldehyde from carbon dioxide md 
water (Trans Chcra ^ 119 1025 (1921^ and ho 

invites us to describe our exponmentU methods m 
greater detail than wt did in our ongmal communtc 1 
tion Before replymg to this invitation we hive 
repeated all our experiments and the new results 
entirely confirm the old and there seems therefore 
to be little or no doubt that by the irtion of short 
wave ultra violet hght on aqueous solutions of 
carbomc acid formaldehyde is formed 
The quartz mercury lamps employed in all our 
mvestigations are the U form made by the Hewittic 
Company and the current taken by each lamp is 
3 5 amps at 230 volts About 75 c c of pure con 
ductivitv water were placed in a transparent quirt/ 
teat tube q x i in and a slow stream of carbon 
dioxide prepared from pure marble and synthetic 
hydrochlonc acid and washed with a solution of 
potassium bicarbonate was passed through the water 
The carbonic aad solution was kept cool by a n irrow 
tube through which a stream of cold wattr was passed 
Stringent precautions were taken to guard against 
contammation by organic matter and tfic tunes of 
exposure vaned from 18 to 72 hours Smee the 
most satisfactory test for formaldehyde appears to 
be Schryver s test we have used it in e\ erv case and 
throughout the whole senes of observations we earned 
out control blank expenments The results obtained 
may be summarised as follows — 

I No formaldehyde can be detected m the solutions 
if the distance between the lamp and test tubes is 
leas than six mches and no screen is interposed 
3 Formaldehyde can be detected in tnc solutions 
if the distance oetween the lamp and test tubes is 
six mches or more 

3 The quantity of formaldehyde formed is in 
creased if a plate of calcite is mterposed and in this 
case the distance between the lamp and test tubes 
can be reduced with advantage 

4 The quantity of formaldehyde found is mcrcascd 
if the solution contams calcium or potassium bicar 
bonate 

The amount of formaldehyde found though ib 
solutely definite is very small (i to 3 parts in 100 000) 
the reason for this bemg twofold Ihc absorption 
band of carbonic aad lies near to X 2 and the 
mtonsity of the radiation of the mercury lamp at or 
about this wave length is exceedingly small so that 
the velocity of formation of formaldehyde must 
necessanb be very slow even assunung that the 
whole of the radiation is absorbed A second factor 
IS that formaldehyde m dilute aqueous solution is 
decomposed by very short wav e Icn^h light Indeed 
a 001 per cent solution of formaldehyde through 
which carbon dioxide is passed is entirely decomposed 
m 34 hours if placed at a distance of 4 inches from the 
quarti mercury lamp It follows therefore that the 
formaldehyde found m the solutions described above 
IS only the excess of that formed over that decom 
posed The very short wave length radiations are 
more absorbed by air than is light of wave length 
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22oivt and thus an explanation u found of the fact 
that a mmimum distance between reaction vessel and 
quartz lamp is necessary for positive evidence to be 
obt lined of the production of formaldehyde Smoe 
cilcite absorbs all rays of shorter wave length than 
2I5 i(m the amount of formaldehyde is mcreased if a 
calcitc screen is interposed and the mimmum distance 
between lamp and test tube becomes no longer 
necessary 

In view of our two senes of positive results it IS 
surprising that bpoehr finds himself unable to confirm 
this reaction smee the evidence we have obtained 
seems to us to be conclusive In his paper Spoehr 
states that he used tho str light form of mercury 
lamp and m this may be found a possible explanation 
of tnc failure which he has recorded It is a knovm 
fact that the quart/ mercury lamp detenorates after 
use and loses its power of radiating short wave ultra 
violet hght Prof Allmand has proved this de- 
tcnoration of a mercury lamp of the straight form 
and has been kind enough to communicate his results 
to us It may be suggested that this fact explains 
Spoehr s failure to obwrve any formaldehyde the 
necessary ultra violet radiation from his lamps being 
too smml m amount We hive noted that the 
U shaped lamp does not detenorate or if so very 
slowly smee our lamps after many months con- 
tinuous use still ozonise tho oxygen of thi surrounding 
air a photochemical leaction which is known to be 
stimulated by very short wave U ngth light (X sooiqi) 
Ihc great dilution of the formiuilehyde neccssitatM 
the use of a colonmetnc test for its detection In 
VIC V of Willstatter s statement that the Schrwer test 
IS given only by formaldehyde and hoxylemc aldehyde 
this reiction has commonly been accepted as positive 
evidence for formaldehyde We have therefore em* 
pi ly ed this test having at the same time proved for 
cui own satisfaction that it certainly is capable of 
detecting formolilehvdc at concentrations of 1 in 
I 000 000 E C C Bai y 

I M Hcilbron 
W F Barker 


Correlation of Upper Air Variables 

In view of the importance of the subject a few 
remarks with reg^ to the note in Nature of May 
19 p 68a on Qurelation of Upper Air Variables 
niy perhaps be permitted me chiefly wnth tho 
object of makmg clear the real issues in this question 
Dines * found very high coefficients of correlation 
(of the order of o 8) between various upper air 
variables specially with pressure at 9 kilumctre level 
This led to tho formulation of the Dmes Shaw theory 
of the sub stratosphere and the regions above 9 
kilometres as the r^ seat of onm of meteorological 
causes In 1930 Chapman * apphed certam statistical 
corrections to the coefficients ot correlation found 
by Dines and raised these to -{-i 00 in several m 
stances A correlation of +1 00 establishes absolute 
isal nexus A conclusion of this nature demands 
close scrutiny speciallv as it is being widely quoted 
and apphed m current writings * In a recent memou: * 
noticM in Nature * I have exammed the statistical 
analysis m some detail 

As regards Chapman s work my chief cntiosm is 
this he has neglected entirely the effect of correla- 
Uon between errors of measirement Taloag 

> M O No 4i0t Geophri Hgm 2 191a If O N me Goagbjt 
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these into consideration my analysis shows that 
(A) the statistical correction may easily become 
negative that is the true correlation may be 
considerably lower than the observed correlation 
On the other hand if errors arc independent 
(or as my analvsis shows for particular values of 
corrdition between errors) then (B) the correlation 
may be positive as found by Chapman and the true 
correlation higher than the observed The question 
is under which category (A) or (B) above does the 
work of Dmes fall ? 

In the case of a balloon meteograph all measure 
ments ire made on one and the same trace • and the 
heights are calculated with the help of I aplace s 
formula’ This formula involves both pressure and 
temperature and a detailed examination shows that 
it serves to mtroduce through interpolation 

correlation between errors of measurement m pressure 
and temperature Besides this interpolation 

effect correlation may also be introduced through 
what Karl Pearson • calls the atmosphere of 
measurement and through correlation of successive 
judgments * It is therefore not improbable that 
Dines 8 work falls under (A) and gives values of cor 
relation coeihcients 1 igher than their true values 
My contention is this (C) in the absence of dehnite 
proof that Dmes s work falls under (B) Chapman s 
corrections cannot be accepted as real and to be 
on the safe si le Dines s coctficients must be looked 
upon as giving supenor limits to the true correlation 
Douglas “ found the values of correlation between 
pressure an I temperature at lo ooo feet to be o 65 
which IS considerably lower than Dines s figure o 77 

S and still more so than Chapman s correct^ value) 

' quoted Douglas s result as I thought his work to 
be free from the peculiar interpolation correlation 
introduce 1 by the use of Laplace s formula On 
this view Douglas s work would probably come under 
(B) and would give val les of correlation lower than 
true a alue« I now find stated in the note in Naturk 
that 1 have fallen into error in thmkmg that 
Doug] IS s coefficients arc based on true 1 eights 

e e fault however is scarcely mine for Douglas 
self defanitely stated ** that his observations 
refer to actual heights above mean sea level and 
not to aneroid heights ) On the present view 
Douglas s work also would probablj come under (A) 
above and even 0(15 would seem to bo too high a 
value for the true correlition This corroborates 
my contention (C) that Dmes s coeffacients are 
probiblv too high It is therefore clear thit the 
rectification of my error has further strengthened 
my conclusion I may note m passmg that the low 
values of the cocfiBcicnts obtained by Douglas may 
be easily explamed in accordance with my analysis 
if wt assume that the magnitude of the correlations 
between errors of measurement are lower m his case 
In my other memoir “ 1 pomteil out certam 
-statistical discrepancies in the coeffacicnts published 
by Dines It is state I m the note in Naiure that 
I seem to have confused the T|, used by Dmes 
namely the mean temperature between i and 9 
kilometres with the mean temperature between o 
and 9 kilometres and that this supposed confusion 
on mv part fully explains the discrepancies noted 
by me I am unable to agree with this as I do 
not think I have made any confusion between the 
two mean temperatures referred to above On p i 
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and p 3 of my memoir I have explained clearly 
that I, represents the mean tem^ature between 
o and Z Imometres and I have aept 7 , and T. 
distinct throughout It is true I have substituted 
dT, dT^ but this is quite different from putting 
r, -T. since dT, and d7« are both statisticat 
differences (which would ultimately be summed and 
averaged out) and not analytic differentials This 
substitution is further discussed on p 6 of my memoir 
Now if this substitution is justified then it follows 
from Laplaces equation thit (D) m the case of 
the figures put hshed by Dmes it is actually possible 
to obtain higher values of the correlation coefficients 
at levels considerably lower than 9 kilometres In 
view of the assumption involved it is however 
necessary to test p) bv direcAMKnination of the 
data concerned But in the absence of such ex 
ammation it is not sufficient to state that dis 
crepancies can be cxplamed 

fo sum up the mam problem is to find (a) the true 
correlation and (fi) the region of the best correlation 
in the case of upper sir variables It would seem 
that m view of (A) (C) and (D) above the work of 
Dmes and Chapm m (which is flatly contradicted by 
that of Douglas) cannot be accepted as final either 
as regar Is or as regards {b) further advance is 
not possible without a thorough statistical scrutmy 
of the ongmal data 

May I therefore suggest that (i ) the ongmal 
material of Dines an I Douglas fas well as other 
fresh material if available) be published with clear 
statements about methods of measurement employed 
and actual formulae (rigid or otherwise) used for 
computation of heights ind that (11 ) such matenal 
be submitted to some statistical expert hke Prof 
Karl Pearson for examination and report 

P C Mahalanobis 

Presidency College Calcutta 
June zo 

The results of the Bntish Registermg Balloon 
Ascents are published m full by the Meteorological 
Uifice in the Annual Supplement to the Geophysical 
Journal A full descnption of the instruments, 
methods and formulae use 1 h ive also been published 
by the M O and will be found in the Computer s 
Handbook MU zz^ Section II subroction u 
They are open to anybody for use and if Prof 
Mahal inobis will carry out the computation he 
desires he will cam the thanks of meteorologists 

It 18 difficilt however to see how Prof Maha 
lanobis can obtain a perfectly correct correlation 
coefficient m view of the fact tliat with a coefficient 
of o 7 > based on 400 observations the causal standard 
error IS as high as o 023 1 his fact suffices to explam 

the differences between Dmes s and Douglas s results 
which can scarcely be called a flat contradiction 

With reference to Irof Mahalanobis assumption 
that dT, dT, it may be pomted out that the result 
of making this assumption is discussed m the papers 
to which he referred and also that no claim to 
extreme accuracy m the correlation coefficient is 
made by Dmes (bee M O 2106 bottom of p 43 
anl p 44 line 11 also Bettraqe jur Physth der 
freten Atmosphare V Band Heft 4 pp 222 223 
and 225 ) The Wkiter of the Note 


Tubular Cavities In Sarsens 
With regard to Mr F Chapmans letter on the 
probable seolian ongm of sarsen rock (Nature 
August 18 p 239) and his reference therem to my 
I previous note may I say that I was not referring to 
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ibo bolM 80 fraqnentlv Mient m the blocks-Hvhich 
I was told when a stuaent at the Royal School of 
Mines some forty years ago might be due to the 
presence of roots and rootlets m the sand before 
consolidation — ^but to a special case in which all the 
details st^ested from my previous knowledge of 
such thmgs the work of manne or esturine inneUds 
Without having seen what I saw Mr Chapman 
questions the vaUdity of the grounds for the 
suggestion 

There is no evidence that the blocks to which I 
referred onginated in the Bagshot Sands Ihey may 
have been associated with the Reading beds 

Assuming that all the tubular cavities m sarsens 
were caused through the presence of roots and 
rootlets m the original sand what evidence is there 
that such roots grew m si/m ’ It may have been 
dnftwood Plenty of such wood is to be found m 
a hgmtic and pyntised condition in some of the 
Bagshot beds I have seen some sarsen rock passmg 
mto conglomerate indicating tl e proximity of uttotad 
conditions 

It would be of interest to know if Mr Chapman has 
found any grams of commmuted land shells burrowa 
and bones of ammals and burrows and remains of 
insects m the consolidated dune rock he lesenbes 
C Carus Wii son 

Strawberry Hill Middlesex 
August i8 


Barometric PrMsure In High LatltudM 



Mr Deeley then goes on to say that ho has 
attempted to explam why these outflowing polar 
winds do not reach low latitudes But any one who 
thinks m terms of daily weather changes instead ci 
m the cast iron terms of average wmd and pressure 
charts must realise that polar currents ao have 
abundant opportunity of reaching low latitudes at 
irrog lar intervals this furthermore being a foremost 
p mt in the theory of Prof Bjerknes There is 
nothing which so paralyses meteorological thought as 
the habit of regarding mean charts as though they 
represented actual unenangmg conditions rather than 
merely the generalised expression of conditions which 
are perpetually varying to such an extent that the 
average type depicted is comparatively seldom 
realised Is generally to a greater or lesser extent 
distorted and occasionally altogether subverted or 
inverted as during our spells of east wind m the belt 
of westerhes 

Finally whatever effect the stratosphere may have 
on pressure at sea level Mr Deeley appears to for^ 
tl at the broad facts of low wmter pressure over the 
oceans and high continental pressure are mutually com 
plcmentary as also the reverse distribution of high 
summer oceamc pressure and low contmental pressure 
and are well known to bo due to seasonal contrasts 
of surface temperature the difference of both pressure 
ind temperature being greater m wmter 

L C W Bomacina 
27 Tanra Road Hampstead K W 3 
August 19 


Mr R M Dkelky s reply m Naturl of August 18 
to my letter m the issue of Juno 21 d les not meet mv 
objection and since he repeats the misleading state 
ment that surface pressure is low at th poles it seems 
desirable to come to a closer deflmtion of terms In 
my letter 1 made it clear that surface pressure was 
to bo regarded high at the poles not so much m 
relation to the absmute vilue as with respect to the 
belt of mimraum pressure — the theatre of maximum 
cyclonic activity— about latitude 60 \ or S but 
Mr Deeley under the general term Arctic regions 
does not distinguish between the sub polar regions 
about 60° N or S and the true polar regions t^ut 
90* N or S 

In maps produced by the late Prof H Mohn in his 
masterly discussion of the scientiflc results of the 
Fram expedition of 1893-96 which confirm in a 
remarkable way previous work of the late Dr A 
Buchan (see for example tncycl Bntanmca 
1911 edn Polar Regions) it is shown that m wmter a 
ndge of hi^ pressure (over 762 mm ) 18 located across 
the North/^lar basin connectmg the great Canadian 
and Siberian high pressure areas and separatmg the 
deep barometric minimi of Benng Sea and Iceland 
(748 mm) and that this is the season when the 
pressure gradient is steejjcst on the north side of these 
minima just as it is on the south side Dr G C 
Sunpsons maps embodied m bis famous Antarctic 
volume are no less emphatic about relatively high 
surface pressure around tiie South Pole even on that 
part of the area which is high plateau and the fact that 
the expression Antarctic Anticyclone is nowadays 
a household word among meteorologists geographers 
and geologists alike ought to prevent unqualified 
statements to the effect that the South Pole is a 
centre of low surface pressure It has been found 
that towards both poles pressure decreases from lat 
40” N or S at the height of about 6000 foot but at 
the surface the total effect of all layers is to pro 
duce that sbght excess of pressure which permits the 
polar outflow of air which Mr Deeley admits does 
take place 


Is there a Change of Wave length on Reflection 
of X raya from Gryatala 7 
A H Compton {Phys Rev 21 207) has recently 
shown that there is a change of wave length when 
X rays arc scattered by an amorphous substance If 
reflection of X rays from crystals is a special case of 
s altering it would seem that there xmght be also a 
change of wave length on reflection AssununR such 
a wave length change we have for reflection fiom 
smglo plane of atoms 


cos cos 


where Xj and X, are the mcident and reflected wave 
lengths and and s, are the grazing an^ee of 
1 cidence and reflection respectively for reflection 
from successive planes of atoms we have 


(*) 


d sin f . d sm s. 
-X. + x.-*“* 


wb re d 18 the gntmg space of the crystal and « Is 
the number of vibrations (an integer) difference be 
tween the waves reflected from two consecutive 
pianos Also we have Comptons change of wave- 
length formula 

(3) X, X, +27 MQ* (fli +*i)/2 

where y ^hlmc — o 024 A U 


From these three relations the formula for the m 
cident wave length x^ can be found in terms of d and 
e. which 18 the angle measured expenmentally Let 
x' be the apparent wave length obtamed from Bragg s 
law «X -iSdsmSi The ration between X and V 
IS fiiund to be 


(4) 


X -X, +7 


7* sm* 

Xi +7 


From this it appears that X is greater than x^ tiur 
true wave length by about 0024 A U Alaoitwpett* 
that X is less for higher orders of reflectuui a TCWt 
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which has been observed experimentally by Sten 
strdm and also by Duane and Patterson {Phys Rtv 
l6 332) The latter find that the difierence between 
the values of X when the tungsten line i 473 A U 
is reflected in the first and second orders from calcite 
IS o 00013 ° 00009 A U Formula (<^) gives a difler 
ence of o 00007 ^ U which is witnin experimental 
error of the observed difiercnce However this 
difference may also be explained on the assumption 
of a refractive index for X rays 
X ray wave lengths are also measured by observmg 
the angle of leviation (0, + 0|) between the reflected 
and incident ray This is particularly the case when 
the photographic method is used (biegoahn Dershem 
Ovem and others) Let X* be the apparent wave 
length when 0i+0, is observed so that «x' 2dsm 
(•1 +®*)/2 We now have a difference between X 
and X^on our theory given by 
(3) . X -X'«>-7COS*0i 

to the first power of 7 lor the lower ordera of 
reflection this differer ce is approximately o 024 A U 
which should bo easily observable Ovem {Phys 
Rev 14 IS7) has foun 1 X' for the above line Com 

K with Duane and Pattersons value of X for 
ne Ime we hn 1 the experimental vxlue of X X' 
to be o 00^ A U which is within experimental error 
of zero This would seem to be decisive evidence 
that there is no change of wave length when X rays 
are reflecte 1 from a crystal 

G F M JAUNCEV 
Carl H Fckart 
Physics I aboratorv ^ ashington Umversity 
St Louis Mo U ^ A July 3 


On the Structure of the Molecule 

The difficulty of reconciling the atomic syitenu of 
Bohr and of Langmmr and of accountmg for the 
attraction between atoms to form molecules and 
chemical compounds might perhaps be eluadated m 
the followmg way 

If the analogy between atomic structure and 
astronomical planetary systems holds good the atom 
is essentially a two dimensional figure while matter 
which IS composed of atoms is essentially three 
dimensional 

If then combination takes place between two or 
more atoms it would be reasonable to suppose that 
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this does not take place m the same plane os the 
electronic orbit — an idea which is borne out by the 
work of Bragg on crystal structure 
We may suppose combination to take place some 
what as follows m the formation of H,0 
If the plane of electrons be represented m Fig x 
by the dots it would be qmte possible if an electron 
were to be drawn out of the normal plane of each 
atom as mdicated by the arrows for it to form part 
of two atoms while revolving In a similar orbit to 
the onmnal one but owing to its ffivided ollegiaiiGe 
In a dmerent ||ane It would seem however that 
it would very sdOn take up a position directly between 
the two nuclei ^ben it would become sMte 
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In the case of hydrogen which has only a sufficient 
positive charge m the nucleus to hold one negative 
electron if we suppose two electrons to be drawn out 
of the plane— one from each atom — the projection 
from the oxygen atom would be negatise m sign 
forming a negative link between two positive nuclei 
This would perhaps explain the qmte umque position 
of hydrogen in chemical combinations 

The system could be ipplicd qmte readily to more 
complex molecfiles Braggs model of the tartanc 
acid molecule (see Nature of Juno 9 Supplement 
p ix) 18 readily amenable to this way of treatment 
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as the accompanymg liagram (I ig 2) will show the 
electrons commg out of their respective systems being 
shown surrounded by a square 
It will be seen too from Sir W Bragg s drawmgs 
that the Imks may easily be conceivea as bemg m 
planes which would not mterfere with the orbital 
motions of the remaining elections 
The suggosbon is then that m the formation of 
the molecule both dynamic and static electrons have 
their place and this will throw considerable light on 
the nature of the links between the two or more 
positive nuclei A Pearse Jsnkin 

Trewirgie Redruth July 20 


A Primitive Lens 

If a wire of I to | mm diameter be bent into a 
closed circular loop of about 8 mm duuneter and 
dipped in water or a transparent oil such as castor 
oil a stable hquid film can be readily obtained 
Covenng the loop A thm dished metal disc wdth a 
circular hole in me centre is a convenient alternative 
to the wure loop Liquid can be easily added or 
removed without breanng the film so as to vary the 
curvature of the hquid lens so formed buch a Inss 
though far from perfect may be made to give a 
matmifymg power of nearly 3 over a small field 

It 18 conceivable that some of the very fine work 
done m Egypt long before the invention 01 optical 
glass mav have been made posable by the use of a 
hquid lens of this kmd The phenomenon might 
eauly have been accidentally observed for even a 
drop of wrater lying on a greasy surface gives a small 
but appreciable magmfioataon of the suifsce which 
it covers 

By usmg a thicker wire (about 2 mm diameter) 
and less hquid a dinumshing lens may be made in 
the same way 

R A S Paget 

East India House 74 Strand 
London W Q 3 
August 14 
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BatuebitbeHum oaboral and its Relations 


By C FoasTEK Cooper 


T“ 


history of the discovery of the various frag 
ments of Baluchithenum which have enabl^ 


Prof Osborn to make the preliminary restoration here 
reproduced Jflb 5) ^ is interesting In 1910 the present 
wnter was CBnate enough to obtam bones of numer 
ous extinct^Bmals in the earlv Miocene deposits of 
BaluchistanH||sarly all of the anunals were stnnge 
and, except ^Bsuch of them as had previously been 



obtained by Dr Pil(,nm of the Indrui Geological 
Survey were previously unknown Among them an 
atlas, the first bone of the neck (Fig r) and an as 
tragalus one of the pnncipal bones of the ankle were 
of such astounding size as to proclaim themselves as 
belongmg to an entirely new form of mammals ind 
one larger even than the elephant Beyond the fact 
that the bones belonged to th« Pcnssodactvla a group 
which includes the horses tapirs and rhinoceroses 
together with some extinct families nothing further 
at the time could be said of them 


into a pair of stout downwardly turned tusks (1 ig a) 
Neither skulls nor jaws appeared to be of sufficient 
size to belong to the animal which possessed the atlas 
In fact, the former animal appe ired to be nearly twice 
the size, and on these grounds separate genera were 
made Baluchithenum for the larger form and Para 
ccrathenum for the smaller 
A few vears later the Russian palaeontologist 
Bonssiak discovered the remains of a verv similar 
large animal in Turkestan, which he named Indn 
cothenum, but he hkewise failed to get the skull 
This regrettable lacuna in our knowledge has within 
the last few years been filled by the discovery of a 
nearly complete skull in Mongolia a discovery which 
we owe to Granger, of the Amencan Museum of Natural 




During an expedition to the same place in the follow 
mg year further remauis were obtamed which com 
pru^ other vertebne hmb and foot bones of this 
large ammal together with teeth of a large but pnmi 
tive rhinoceros, some fairly complete skulls, and a 
lower paw of a size to correspond with the skulls The 
lower jaws, although obviously belonamg to a rhmoceros 
of some sort, and one of considerable size, showed a 
umque feature m that the two front teeth were modified 

‘ VMt H F OAom la IfAnl STutow, Tct xtU (N«> Y«k). itm 

to SBroiSSnm 


History s expedition to Chma Tbs skull is five feet 
in length and thus all requirements as to size are 
abundmtly filled, and with it enough bones from 
Baluchistan, Turkestan and China (the wide separat on 
of these areas shows the great range of distribution 
of the arumal m former times) are known to enable 
us to make an approximate restoration and to (,ne 
us a reasonable idea of what the animal looked Ike 
while still alive 

Baluchithenum on reconstruction proves to be a 
very strange ammal The limbs arc us large as those 
of an elephant, and in some points are not i^ke them 
(Fig 3) The feet, however, are entirely different m 
structure, the fingers and toes of which there are only 
three to each foot, are much flattened, wble the meta 
carpals and tarsols are enormously elongated (Fig 4), 
so much so that the wnst is elevated nearly a ya^ 
above the ground, three times as bgh as the corre- 
sponding measurements m the elephant Of the three 
toes, the central one is much the largest, the two 
lateral ones bemg pressed close to its sides, rather like 
the splmt txmes of the horse, though here ^ side toes 
are complete Ttere are some very curious, and as 
yet not luUy understood resemblamiM to the horse m 
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certain of the foot bones and notably in the neck 
The neck bones m fact of all the many animals with 
which Balurhithenum has been compared come 



nearest in proportions and shape the ugh of course 
not in size tc th se of the h irse They show however 
one ft iturt win h is unique m mammals and tan only 
be paralleled in cert i n of the f,i),anti( extinct reptiles 
in that the latenl canals through whith a yood vessel 
runs are holl wed out into large cavities Ihese are 


Baluchithenum (Fig 5) compared with a white 
rhinoceros drawn to the same scale It will be noticed 
that Baluchithenum, as restored, is considerably 
higher m the fore than in the hind quarters Thu » 
a perfectly reasonable restoration on the assumption 
that the animal very probably fed upon the leaves of 
trees but until the limb bones of a smgle a nun a l 
are obtamed it cannot be proved An alternative 
restoration also by Prof Osborn, more on the lines 
of an ordinary rhinoceros gives a somewhat different 
appearance 

The relationships of this ammal are at present 
obscure 

It is certainly a rhinoceros, but unUliMipy known 
form modem or ancient In the teeth and skull, 
except for strong downwardly turned upper tusks it 
IS hke the extmet hi mless Acerathenne rhmoceroses, 
but the horselike features of the feet and neck 
preclude any close connexion There is no suggestion 
of any but superficial resemblance to the norses, 
from which the tooth structure alone would at once 
exclude it In fact it will be necessary to go back 
a long way in time to find the starting pomt of Balu 
chithenum and thu point is at present unknown, 
although the present writer has suggested the little 
Locene Inplopus a rhinoceros hke animal with certam 
horse like features in its limbs as a possible signpost 

In his reconstruction Prof Osborn has restored 
the fragment of lower jaw on the hnes of the lower 
jaws of Paracerathenum (Fig 3) The relations of 
these two forms are not yet clear Baluchithenum is 
nearly twice the si/e of Paracerathenum which is 
rather too large to be accounted for as a sexual differ 
cncc Moreover there are a number of differences m 


so Urge that the central porticn of the 
vertebra is reduced to a thin vertical parti 
tion and in section * the bony parts of the 
centrum have a X shape m fact Baluchi 
thenum in order to combine lightness with 
the necessary stungth has hit upon a 
design well knr wn to engineers in the con 
struction of girders 

Owmg to the si/c f the 1 mb bones and 
the he gilt of the ftet Baluchithenum must 
have stood from twelve to thirteen feet 
from the ground and with its horse like 
nc k and five foot skull m enormous skull 
length fur aland mammal must have had 
an ovci ill length t it leist twenty three 
feet One turous piint n all this bulk 
is tl at the head seems almost to i small 
for the lx dy I 



The gigantic size 1 1 this an mal i in best be seen the skull and teeth which render it probable that the 
from the figures of Pr if Osb rn * of his restoration of foroas are really different It is much to be hoped 
• A C It of o 8 oi the* ver ehm n vK on t ««th«r » th the otUiwi ‘^at the Amencon expedition will be successful m 

booMofBaiuh ^un «nb8 8e8i In tbi poiwn olosicii iiUafdtto finding the front part of the lower jaw of Baluchi 
Briti^M^ m (Na oral thenum, which willgo far to decide the pomt 


Nutrition Problems dunng Famine Conditions in Russia. 

By Prof Boris Siovttov Professor of Biochemistry at the Medical Insbtute for Women at Petrograd 

I AM glad that it has fallen to'm> lot to be one of the fore been obbged to follow their saentific work m 
first physiologists to get through the cordon which their own way 
has almost come to be considered as a kind of a second Now that we ore gradually becoming aware, tiuough 
Gunese Wall Russian saentific men have been cot the literature and by means of persoial observaticu, 
«ff from I uropc for about eight years, and have there of the mtensive work that has bera done m the West, 
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especially m England and America, we realise to our 
dwnay how much we are behmd m our results, and how 
bad are the conditions under which we are working 
and are likely to woik for some time We have, how 
ever, m accordance with our possibilities, achieved a 
certam ampunt of woric whnm, I hope, miy be of 
interest to our colleagues m physiology and physiological 
chemistry I can only give the mam results we have 
obtained, but it provides an insight into the trend of 
scientific thought which has prevailed m Russia durmg 
the period of isolation 

Soon after the post War conditions had brought 
about a state of afhurs m which it became difficult to 
feed the population and the available food becune less 
and less, Russian saentific men were faced with the 
task of mvestigating vanous nutrition problems A 
number of emeigency substitutes such as bran, oil 
cakes, straw, etc, were suggested to the public It 
became necessary, therefore, to establish a standard 
according to which the nutritive value of the different 
substitutes could be assessed As m Germany, it 
became at first necessary to prepare bread with vanous 
grasses and to mix large quantities of potatoes m the 
flour The conditions under which a bread could be 
prepared that could be employed as a basil food 
product had to be worked out It became necessary 
to make use of the expenence of other countnes, 
especially Austria At one time the advisability of 
feedmg on whole meal bread, as was done m Italy, was 
considered This, however, was found unsuitable and 
uneconomical Then we had to set to work in order 
to find out how a number of natural foods such as 
plants and roots. Lichen tslandtcus, Lamtnana digitata, 
could be utihsed With this purpose in view, a senes of 
metabolism experunents were earned out with bread 
to which these substitutes were added The most 
successful results were obtained with Laimnana, of 
which 70 per cent was utilised by the system , 35 per 
cent of Iceland moss and quantities up to 50 per cent 
of vanous green plants were also found to be assimilated 
Of course plants are not utilised well, owmg to the high 
content of cdlulose, and several methods were con 
sidered in order to overcome this difficulty One way 
considered was to pulvense the cellulose and free it 
from hgnm, another, to brmg the cellulose mto a 
soluble state 

In this connexion a Swedish preparation known as 
" Swedish flour ’ was of interest to us This produc* 
consists of pure cellulose and is ideal m its physical 
consistency ' It is hght, porous, and does not irritate 
the mtestme m the slightest d^iee Metabolism 
experiments have, however, revealed that the output 
was equal to the mtake, and that there was no utihsa 
tion of the product Occasionally the output was less 
than the mtake, and m these cases the deficit could be 
accounted for quantitatively as methane m the expired 
air 

The attempt to utilise bran m its entirety was of 
greater mterest The bran was mixed and fermented 
with lactic organisms at 40-45® C for 15 hours The 
cell membranes were thus disorganised and the cell 
Contents were made available This can dso be 
attained bv means of autolysis by mcreasmg the 
aadity with lactic aad to a strength of 0 r o 15 per 
cent When autolysis u complete, flour cai\ be added 
MO. 2809, VOL. 112] 


and the mixture made mto dough and baked Bread 
prepared in this way was found to be utilised 5 6 per 
cent better than % control bread, especially as regards 
protein It contamed a large amount of protem 
matter and vitamins The liquid obtamed by auto- 
lysing m acid medium or by fermentation wnth lartic 
organisms can also be utihsed mixed with agar and 
gelatin as a nutnent medium for organisms 
A special commission was engaged m investigating 
the nutritive yeasts The physiological and medical 
port ot this mvestigation was worked out under myi 
own supervision It was established that ntUnitve 
yeast, b^r yeast, and dried yeast form ideal foods nct^ 
m protem Up to 85 qo per cent of the material is 
assimilated, and palatable dishes can be prepared from 
It Yeast alone cannot sustam life, as it does not; 
contain fats and vitamin A If, however, yeast is 
mixed with a good fat it is capable of mamtainmg the 
existence of rats and mice 

Yeast, like meat extracts, promotes the secretion 
of tlie gastric and pancreatic juices and greatly 
stimulates the action of salivary amylase and of 
trypsm An adult organism can tolerate as much as 
100 gm of yeast without harm Only a slight mcrease 
m tlie output of unc acid wis observed I im not 
gomg to discuss now the pharmacologual side of this 
hood, but I may say here that it stimulates growth m 
children and m animals and that it mcreases the 
formation of hsemoglobm m blood m general 
Our interest m yeasts for nutritive purposes made 
us also investigate the part played by mineral” 
yeasts which the Germans cultivated on ammomum 
sulphate and glucose These are usually a mixture of 
br^ yeast and Mycodrma ceramte They wrere 
found to be of httle use for nutntion purposes 
Much more mterestmg were the results we obtamed 
with the so called ‘ Fetthefc ” The Germans wanted 
to utilise this substance as a source of fat, but were 
not successful We adopted a different proc^ure from 
theirs Cultures of Endomyces vemalts under certam 
conditions can produce as much as 18 per cent fat 
calculated on diy matter The mvestigation of the 
fat has shown that it mostly consists of triglycerides 
and resembles ohve oil in composition It <s well 
assimilated To prepare the fat by cuhivatmg the 
organism m bottles was of course too expensive, and 
we adopted the followmg method of cultivation 
Potatoes and other vegetables poor m fats and protem 
were stenhsed and moculated with Endomyces t emails 
After 5 6 days’ growth the medium was dned The 
product thus obtamed u nch not only m carbohydrates 
but also m nitrogenous substance and m fat, and can, 
like the flour, be employed as a new article of food 
As such It can be assmulated by human bemgs Ex 
penments are now m progress for the purpose of 
applying this process to arnmal nutntion 
When the famine abated the dietetic investigations 
became less urgent Russian physicians and physio 
logists, however, collected mterestmg maten^ con- 
cerning starvauon It is difficult to imagine the 
d^ee of starvation The Uble below gives the 
official stani^rd ration of the population according to 
status and age for most categones of Russian poptdace 
Human hfe could not continue under such conmtions, 
and the mortahty was great 
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In Pttrograd and Moscow the famines were m- 
vestigated in fairly great detail and scientific material 
was obtamed for two great conferences on the fanune, 
the dehberations of which have so far not been pub 
hshed As a president of one of these conferences I can 

S ve the most important and mterestmg pomts which 
ive been elucidated and which are of mterest from 
the physiological point of view 

First the approximate weight of the body was 
ascertained according to the French formula that 
when the length of the body in centimetres is multiphed 
by 0 4 the weight of the body m kilograms is obtamed 
We have measured the height and weight of many 
persons who died of starvation without any other 
complications and the weight accordmg to the formula 
was found to lie 30 35 per cent less than the normal 
Thus the figures obtained on starving anunals have 
bc^n confirmed on human beings 
Chemical anal^is of the organs of people who died 
from starvation has shown a great deviation from the 
normal especially in the content of neutral and phos 
phorus (ontaming fats There was a small decrease 
in weight in all organs with the exception of the brain 
This had already been ascertamed through laboratory 
experiments Qiemical analysis of the white and grey 
matter has further revealed a great change in the tissue 
of the grey matter by a large diminution not only m 
the phosphorus-containing fats but also in the general 
quantity of the protein In certain cases this diminu 
tion was as much as 35 per cent The small fall m 
weight in the biain can therefore be explained by the 
fact that the white matter which forms the greater 
part ( t the bram is least altered, while the grey matter 
u changed greatly m quantity and especially in quabty 
beiondly an expenment was earned out on a lat]^ 
scale t) ascertain the mfluence of the absence of fats 
from the diet a mass expenment which lasted about 
two years Trading in food products was forbidden 
and the transport was disorj^ised Consequently, 
a rationing system was enfor^ on the population 
At first the rationing was restneted to bre^ only 
After the second revolution^ however, the population 
was divided for rationmg purposes mto four categones 
The first consisted of workers, the second of officials, 
the third of the ordinary citizens, and the fourth of the 

* Akbousli UwM UDOunU mtsMiit whAt it wsi p w yawd \ij tb* Coma 
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former neb The foUowmg table gives the actual ratioiil. 
Afterwards every ministry undertook the rationing of 


Tub Daily Ration of thb Four CAnoouas or 

TH* PSTROOXAD POPULATION 



Fratclii. 

CduriM 

1 st Category 

74 gm 

473 

and 

40 gin 

340 

3 rd 

33 gm 

133 

4 th 

13 gm 

33 


theur own officials, leaving the general^tMic on the 
above diets I h^ the opportumty of obtammg the 
mfonnation dealmg with the amount of food served 
out to a certain number of people during the penod of 
two years From these data it was possible to calculate 
the fat, protem and carbohydrates consumed per 
person per daj and to plot mortahty curves accordmg 
to diet 

The first maximum of mortality comaded with the 
general low mtake of calones Dunng this penod 
many people died Before death which occurred 
generally from intercurrent mfections they mostly 
manifested oedema A very high mortality from in- 
significant causes was also registered during this penod. 
The second mortahty maximum coincides with the fat 
mmimum There were days when the daily fat mtake 
averaged about 5 gm —to all intents and purposes 
a fat free diet Dunng this penod deaths of und^ed 
character were registered The organs of the victims 
showed scarcely any change 

In the course of the famines it was also possible on 
several occasions to confirm the mfluence of the vita- 
muis on human bemgs It is interesting to record an 
outbreak of scurvy among vanous groups of people 
whose diet was quantitatively quite satisfactory, but 
lacked vanety and consisted mainly of ingredients such 
as boiled miUet maize etc Such an outbreak took 
place in the fleet The pathological change in the large 
intestine which was brought about by the one sided 
consumpuon of millet was even named Millet 
disease The mucous membrane is penetrated by 
the small grains which cause intense inflammation 
By changing the diet and usmg large grains only this 
scurvy like condition is cured This confirms the 
work of Amencan workers, showing that the physical 
condition of the food may be responsible for a change 
in tlie mucous membrane of the intestine which may 
favour mfection Scurvy is a dietetic disease due to 
a deficiency of vitamin C and a consequent bacterial 
infection No specific organism causing scurvy could 
be found 

Further, mvestigations dunng the famine have 
shown that the relative proportion of protem, fat, and 
carbohydrate m the diet play an important part in the 
nutntion of the mfant A great deal of information 
was obtamed from mfant institutions where, owing 
to the lack of fats, grave illnesses were prevalent, which, 
however disappeared when butter was introduced in 
the diet It is of mterest to record the great dimmu* 
turn m the fertihty of women and the cessation of the 
menstrual penods Similar conditions were observed 
among omi^ by the veterinary surgeons 
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Current Topics and BTents. 


It u atuiotmced m the Times of August 38 that 
Prof A G Green director of research of the British 
Dyestuff Corporation has resigned his poet on account 
of dlssatis&ction at the lack of technical knowledge 
on the board of directors and his belief that the 
permanent establishment of the dyestuff industry m 
this country is impossible under these conditions 
In Great Bntam it is common for power to be m the 
hands of people without the saentific knowledge 
essential to make the best use of it for mduatnal and 
social progress and Prof Green has proved by 
experience what has often been pomted out m these 
columns and pubhcly stated by saentific workers m 
various mdustnal fields In poUtical appointments 
the same prmaplo is adopted of placmg the power 
over scientific departments In the hands of pohticians 
without regard to their saentific knowledge or tralmng 
Sir William Joynson Hicks has for example }ust 
been appomted to succeed Mr Neville Chamberlain 
as Minister of Health — ^this bemg the fourth Govern 
ment post he has occupied m less than a ) ear Though 
it IS accepted that a Chancellor of the Lxchequer 
should know somethmg about finance and a Sohator 
General somethmg about law apparently a Minister of 
Health need not know anythmg about sacnce m order 
to control the manifold activities of a department 
mamly concerned with saentific problems 
A SENSATIONAL report of a change of le\el of the 
bed of the Atlantic between Capo Town and St 
Helena was made on the authonty of the Eastern 
Telegraph Co last week It was stated that a cable 
repair ship found a depth of three quarters of a mile 
at a place where the chart showed a depth of three 
miles when the cable was laid m iSgg Changes of 
level of the ocean floor have often been brought to 
hght by soundmgs but the actual nse or fall is 
reckoned in a few feet or fathoms an I notling of 
such a stupendous character as a change of more than 
two miles has over been established by surveys 
Decrease of depth could of course be cause 1 by 
accumulation of the prolucts of an eruption of a 
submanne volcano and m such an event the nse of 
level would be local and the material would soon be 
worn down Both Vesuvius and Etna began their 
careers as ^ubmarme volcanoes and bir Archibald 
Geilae records i number of submanne eruptions m 
his lext book of Geology tie ugh nothing 
approachmg the building of such a pile as would be 
requured to produce the difference of level reported 
above All that can be said at present therefore is 
that an actual uplift of the dimensions reported m so 
short a tune is unthmkable and that the accumulation 
of volcanic material to produce the change of depth 
18 extremely improbable Confirmation of the occur 
acy of the old sounding as well as of the new will be 
ivqmred before any saentific significance can be 
attached to the report 

Several experiments have been made recently 
both m America and m Brance to instal a complete 
radio telephomo set m express trains In the fast 
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express tram between Hoboken and Buffalo this hM 
been done Passengers can contmue conversatuMia 
with their friends which were mterrupted by the 
tram starting they can also receive radio telegrams 
from their Mends while the tram Is m motion In 
La Nature for August 18 a techmcal description is 
given of the experiments which have been earned out 
by three of the French railway compames m making 
such concert cars On the Pans Orleans railway 
the experimental saloon cars had two loud speakmg 
telephones fitted at each end of the cars Up to a 
distance of 210 imles from Pans the Eiffel Tower 
concerts wore heard quite satisfactonly As a rule 
the concerts wore better beard than the news items 
When the tram goes through deep cuttings the sound 
IS notably reduced and when gomg through long 
tunnels it almost disappears As there are at present 
only three large broadcastmg stations m the neigh 
hourhood of the railway and as these are near Fans, 
the concert cars have only a limited use With the 
arrangements used it was found that the large radio 
telegraphic stations near the Bordeaux Pans line 
produced senous disturbances Whiu going round 
c lives also discordant sounds wore heard due to the 
faction of the flanges if the wheels on the rails 

CuMBiNO MouNr Fverest the cinematograph 
record of list >ears attempt to scale the worlds 
highest peak was presented in a revised edition with 
several new photographs on August 37 at the 
P lytechnic Hall London Capt J B I Noel who 
took the photogrephs provide 1 an mterestmg running 
commentary as the pictures appeared while the 
orchestra played Airs of Tibet and Nepal collected 
m Tibet by Mr J Howard Somervell one of the party 
of four who made the first attack on the summit 
1 rankly an entertainment of great and vital mterest 
designed to raise fun Is for an attempt on the peak m 
1024 this pictorial accout t of the greatest achieve 
n it m mountameenng hij> been wisely chosen by 
Mitnral Films Ltd to inaugurate by a fbu]; weeks 
season the series of travel and mterest films which 
ire to be presented to Londoners at this ball lurmg 
next winter While Capt Noel dehberately em 
phasised merely the sportmg nature of the climbutt 
effort his pictures show a much wider outlook M 
particular saentific mterest are pictures of the land 
forms a id the force of the prevalent westerl} wmds 
1 1 also of the customs and ceremonials of the 
libetans 

The fourth annual report of the Tidal Institute 
of the Umversity of Liverpool describes further 
developments m the work of this vigorous young 
institution though much of the work referred to is 
not yet ready for pubhcation Only a lew of the 
more interesting features can be nnmtioned here A 
study of the effect on the sea level at Liverpool ofi 
wmds operating m the Irish Sea and m the Atlaatm 
Ocean respectively shows that their importance H 
m liie ratio of about 2 3 The purely local wmdh 
seem to be less important than was hitherto suppose^ 
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for the Australasian Antarctic Expedition 1911-1914 
the Cipe Antarctic Expedition and the Gold Coast 
Survey It has also prepared for the Admiralty a 
chart of co tidal an 1 co range lines in the North Sea 
constructed on 1 new plan namely by calculation from 
the tidal current dat i using the dynamical equations 
which connect the currents with the surface gradients 
Similar methods have been applied to the tides of 
the northern portion of the Irish Sea Much work 
has also been done on the more purely mathematical 
branches of tidal theory 

iHi- work of the National Institute of Agncnltural 
Botany at Cambridge though only started m the new 
buildings m 19a I has made sufficient progress to 
justify the issue of an annual journal embodying the 
chief scientific results obtained vear bv year In the 
first number the director reports on the potato 
maturity and yield trials from which it is already 
possible to draw trustworthy conclusions in spite of 
disturbances to the results brought about by such 
factors as the use of seed tubers drawn from d^erent 
districts and m some cases affected with virus 
disease The barley trials however do not as vet 
warrant the pubhcation of a detailed account owing 
to unfavourable weather conditions during 1922 but 
It M hoped that by the end of the next season it will 
be possible to make a critical analysis of the expen 
mental results The included fifth aimual report of 
the Offiail Seed Testing Station mdicates that much 
wider use is being mide of the facilities provided 
as per cent more persons havmg subnutted samples 
the mcrease m the number received from farmers 
being 35 per cent An mterestmg innovation was a 
course of framing m seed testmg followed by practical 
and theoretical examinations several of the candidates 
bemg nominated by various seed firms The journal 
{which may be obtained from the Secretary of the 
Institute Huntmgdon Road Carabndge price is id 
post free) concludes with the report of the Potato 
Synonym Committee and a synopsis of recent work 
on leaf [roll and mosaic of the potato in Ireland 
read before a special meeting of fellows of the Insti 
tute 

An mterestmg note by Di R C Benedict upon 
law8*mtroduced by vanous States m U S A to protect 
rare wild plants is published in Scunce for July 20 
More than fortv species of wild ferns and flowenng 
plants are protected m Vermont by an act passed m 
1921 Connecticut legislated to protect the chmbmg 
fern I ygodtum palmatum so long ago as 18C7 and 
has since mtroduced new statutes extending the list 
of protected plants it has also enacted that ship 
ments of wild plants legally sold as from private 
land must bear definite indications of then: source 
while written permission from the landowner must 
be filed with the county officers California protects 
the Toyon bemes (Heteromalts artnUtfolta) so much m 
demand for Christmas decoration while practically 
all the wild flowers of Yosemite are protected 
Massachusetts has also passed a comprehensive law 
land Dr Benedict quotes with approval the text of a 
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The many plant lovers mterested m legislation to 
protect British wild plants would probably find the 
numerous legislative experiments m this direction 
made by the different States a valuable source of 
mfbrmation on the subject especially if trustworthy 
mformation can also be obtained as to the degree 
of success obtamed Dr Benedict states that 
evidence from both botamcal and commercial sources 
mdicates that the Vermont legislation has proved 
effective Some laws have probably been badly 
drafted Dr Benedict emphasises the fact that the 
plant must be treated differently from^i^igTatory 
animal it belongs to the land on wHcn it grows 
and except perhaps m the case of infectious disease 
or poisonous plant the State may not restrict the 
farmer s operations upon the land 
At the third ftnnnni meetmg of the Bntish Chenucal 
Plant Manufacturers Association held m London on 
July 18 the chairman (Mr L M G Fraser) m movmg 
the adoption of the annual report directed attention 
to the prmcipal aims and activities of the Association 
Ho said that a great deal of work has been earned out 
by its committee m standardising vanous types of 
chemical plants and that consequently manufacturers 
have altered their patterns at considerable trouble 
and expense, for the ultimate advantage of chemical 
manufacturers Also the properties of chromium 
steel have been thoroughly investigated and it is 
hoped that a contmuance of the work will lead to a 
satisfactory solution of some of the problems con 
nccted with the use and mampulation of the alloy m 
the construction of chemical plant The technical 
chemist is constantly needmg vessels capable of with 
standing higher temperature and pressure than ever 
before and the Association is fully alive to the im 
{lortance of watchmg and followmg up the results of 
metallurgical research into suitable alloys for such 
purposes In particular need is felt for further 
technical research on the part of ironfounders mto 
cast iron with the view of obtaining a closer gramed 
and stronger metal more capable of resistmg corrosion 
by electrolytic action It is hoped that the Associa 
turn will be represented on the Cast Iron Research 
Association and other similar research organisations 
An interim report has been presented to the Associa 
tion of British Chemical Manufacturers upon the 
traming of chenucal engineers which is full of diffi- 
culties in regard not only to the fhunmg 0/ a cum 
culum but also to persuadmg educational authonties 
to adapt their methods to new requirements The 
tendency of present day education is to be too m 
tensive a much broader traming would be of far 
more use to the majonty of men It is to be re 
grettod that ovnng to insuffiaent support bemg 
forthcommg the Association will not pa^cipate m 
the Chemical Section of the Bntish Empire Exhibition 
next year 

Wb regret to announce the death on August 26 
of Mrs Hertba Ayrton well known m the soentific 
world for her researches on the physics of the electno 
arc and other subjects 
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Pa Gborob H Pethybuimv anttl recently head 
of the Seeds and Plant Disease Division of the 
Department of Agriculture and Techmc<a Instruc 
tion for Ireland has been appointed mycobgist to 
the Ministry of Agnculture and hishenes for hng 
land 

Da C E K Mebs has descnbed m the Journal 
of the Franldin Institute for August the way in which 
the Fastman Kodak Company has sought to overcome 
the chief difficulties that prevent motion photo 
graphy from bemg available for general purposes 
reducing the cost and facihtatmg the development 
etc of the film Ihe Cme Kodak weighs ibout 
8 pounds and takes loo feet of film which is equivalent 
with its smaller pictures to 250 feet of film of the 
standard sue The projector is driven by a motor 
so that it IB automatic and has a capacity for 400 feet 
of film which] requires 16 minutes to show on the 
screen A large saving is eSected in the cost of the 
film by Its smaUor sue and a further economy is 
gained in the majonty of cases wheie only one film 
of the subject is required by treatmg the exposed 
film by a reversmg process mstead of making the 


positive by prmting it on a second film But thia* 
IS quite a compheated process and requires very 
special and complicated equipment to avoid the 
appearance of grauuness on the screen so the Company 
undertakes this work itself By these means the 
fifteen cents per second of picture as shown on the 
screen which is about the cost of a standard film is 
leduced to two and a half cents per sicond and as 
7 )r 8 seconds is a sufficient duration of exposure for 
a single scene (such as a waterfall or a game) the cost 
for one subject is about 20 cents and this compares 
favourably with the cost of making a negative and 
one print in the ordinarv way The film base is 
mide from cellulose acetate so that the nsk from 
lire that the ordinary film of cellulose nitrate suffers 
from IS practically done away with 

A Mcw edition of his work on The Pndoenne 
Organa is being prejjared by Sir h bharpey 
Schafer for publication by Messrs I ongmaUs and 
Co Part I dealing with the thyroid parathyroids 
ind suprarenals will appear this autumn and 
lari 2 embraemg the rest of the subject aqd com 
plctmg the work next year 


Our ABtronomical Column. 


The Total Solar Fclipsl or Sfptlmbfr 10 —This 
eclipse 18 total m south west California and the ad 
jacent islands also in Mcxio There is no official 
expedition from the British Isles but many of the 
great Amencan Observatories are sendmg parties to 
observe it Populif A^tr nomy for June July con 
tains an outhne of their programmes The Yerkes 
Washburn an 1 Goodsell Observatones are occupying 
Catahni Island The Washburn party will measure 
the bngbtness of the corona by the photo electric cell 
the Goodsell party will photomph the corona and star 
field with an 8 mch lens and the fiash spectrum with 
a matum 

Mt Wilson and Leander McCormick Observatones 
will occupy two stations at Pomt Loma the corona 
and star field will be photographed also the spectra of 
corona and chromosphere the interferometer will be 
used to determine the wave length of the green coronal 
hue and the rotation penod of the corona Their 
other station is at Lakeside near the northern limit 
of totahty where the flash spectrum will be photo 
grwhed with concave gratmgs 
The Lick Observatory and the Students Obaerva 
tory of the Umversity of California will work together 
at Ensenada The polarisation of the coronal light 
will be measured and many other researches made 
The Sproul Observatory is occupying Cuencame 
Mexico and will photograph the corona both on a 
large and a small s^e also the flash spectrum The 
mterferometer will be used to study the rotation of 
the corona 

The Umversity of Toronto will study the spectrum 
and polansation of the corona 
The Steward Observatory (University of Arizona} 
and the Mexican National Observatory will also 
occupy stations m Mexico 
The Lick Observatory will not repeat the Einstem 
investigation believmg that the question was suffi 
aently settled at the echpses of 1919 and 192a The 
Goodsell Mt Wilson and Sproul Observatones wiU 
take star photographs for this purpose though the 
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stir held w i poor one — less suitable than those of 
1919 1922 Signor Emanuelli of the V stican Obser 
V itory gives a list and didgtfUn of the stars m the 
region m Ai,tr Nach There are three stars (magni 
tudes 8 8 8 j 80) with Emstem displacement exceed 
ing 1* they are Ukely to be hidden m the corona 
six stars with displacements between i o' and 06 
(nagnitudes 8 to 9) thirteen stars between 06' 
ind o 4' fifty eight stars between o 4' and o a' 
Seme of these last aio fairly bright one bemg 
<t Leoms 

iNILRNAI MonON IN THE SPIRAL NfBI LA MfsSIER 
33 — Mr A van Maanen contnbutes another of his 
important jiaoers on mtemal motion in the spiral 
ncbul<e to tlie Astrophyi Joum foi June The 
measures were made on jiairs of plates ta^n with the 
t)0 mch reflector the time mterval being 12 years 
2<( c mpanson stars and 400 points presumably lielong 
lug to the nebula were measured One of the latter 
shows an annual displacement of o 136' so that its 
connexion with the nebula is disproved The 
remaining jwuits whin plotted show consistent 
motions outwards along the arms of the spiral The 
mean annual motion of the nebula as a whole rela 
tively to the companion stars is +0003' in RA 

o 004' m decl ^c motrons of the nebular pomts 
m addition to their outward movements mdicate 
rotation m penods varymg from (k 000 years for the 
inner portions to 240000 jeirs for the outer ones 
The mean component of velocity along the nebular 
stream IS +0020' it mcreaseb sightly as the distance 
from the centre increases 

Mr van Maanen gives m full the reosonmg which 
leads to the conclunon that the^e diiplacements airo 
real Taken m conjunction with tlH- i^ial veloaties 
measured they mdicate a parallax of the nebula oi 
the order of o 0003* or a distance of 6000 light yeaiB 
The diameters of the spirals are man) hght years (ia. 
some cases hundreds of light years) but they are much, 
smaller objects than the Galaxy ^ 
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Skeleton from an Ancient Working in 
Rhodfsia — In the Proceedings of the Rhodesia 
Scientific Association vol xxi 1922 23 Mr G Arnold 
publishes a report by Sir Arthur Keith on a skeleton 
round in an ancient working near the Ownnda Mine 
Sir Arthur Keith thinks that the skeleton may be ten 
centuries old Tie remains are those of a young 
woman about 20 years old and the character of the 
face and cranium show that she was a ne^ of the 
type so often seen among Mitabelc and Zulu women 
It IS to be rcmarkel that the outer margins of the 
crowns of the more anterior teeth have been chipped 
dunng life as if hard nuts or bones had been cracked 
in the mouth One remarkable feature is the non 
development of the upper wisdom teeth they have 
never oeen formed a common occurrence among 
European women but uncommon among negroes 

A SixoN Cold Ring from Yorkshire —M aw 

ears ago the late Canon Orcenwell informed Mr T 

heppard Curator of the Hull Museum that a 
massive gold nng had been found m a baxon bunal 
ground near Unffi 11 East Yorkshuc Inquiries 
were made from a person who wis believed to hold 
It but in vain \ nt 1 recently it appeared in the 
vnndow of a Picci hlly jeweller whence it was pur 
chased for the Hull Museum It weighs 15 grams and 
has a large ival bevel m tl e centre of vhtch is a 
fine garnet held by a plate of gold the fact of the 
nng IS decorated with ornamentation made of fine 
gold wire This seems to be the third record of a 
nng of this type other specimens bemg leposited m 
the Ashmolein and Bntish Museums — ^the two latter 
nngs beanw the inscnption Nomen Lhlla Fides in 
Chnsto Obiecta of a sunilar type are desenbed by 
Mr Sheppard m pamphlet No 134 of the useful senes 
issued by the Hull Museum 

The Faster Island Statufs— The mterest of 
archaeologists has been exated by the account by 
Mrs Routledge of the remarkable statues of Eauter 
Island Mr U G Beasley in the August issue of 
AfaN describes an image only 9{ mches high which 
he ivas lucky enough to pick up at a shop on the 
Contment It seems to be of the techmque of the 
Easter Island statues the material being a piece of 
volcanic ash once covered with red ochre which 
appears to be the efifigy of some worthy m honour 
ot whom it was smeam with red hke images m 
India the red bemg the survival of a blood saenflee 
The domed head of the image is remarkable as 
Mrs Routledge found only one example of this type 
m the course of her excavations Her inquines show 
that in addition to the great statues rai^ on plat 
forms in Easier Island a vanety of smaller stone 
objects were made for personal use and as niches 
are found in the mner walls of the houses small 
images such as this may have been placed therem 

The Evolution of thl Palaozoic Flora — ^In 
recent veats considerable attention has been given 
by botanists to the lines along which the upper 
liovonian flora developed and the characters of the 
Middle Devonian flora of the cherts of Rhyme in 
Aberdeenshire have nven attraction and urgency 
to resMUxh mto still older plant remains This pomt 
IS emphasised by Dr A C Seward as president oi 
the Illogical Society of London in ^ address 
published In th« Quarterly Journal of that Soaety 
for July i9ii3 (vd 79 Proo p Ixvl) Unfortunately 
he can hold out but kttla hope of terrestrial plant 
jmnams of pre Devonian age Vegetation still clung 
(Co the swampy fringes of the contments and islands 
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until the epoch of the Rhyme beds It was not tiU 
Upper Devonian times ^ cm) that it had come 
into Its own and had colomzed the higher and drier 
ground The change m the geological background 
had its reflex m the development of green foliage in 
place of the almost leafless condition of the older 
plants The rest of this sentence ( destmed to live 
m locahtiea either phjrsically or physiologically dry ) 
seems to have got somehow out of place In dealing 
with the Archroptens flora Dr Seward asks bow 
such plants were adapted to survive the long months 
of arctic darkness but he feels that we are not yet 

m a position to demand as a ne qggMty either a 
shiftmg axis or a nandermg crust'^^lfce cntical 
horizon mdicate I by the Rhyme peat bog has been 
discussed by F O Bower and D H Scott (Nature 
vol 103 p 681 1920 and vol 108 p 133 1921) 
and Dr Scott baa recently contnbutM a paper on 
the early history of the land floras (vol nop 606 
1922) which should be compared with Dr Seward s 
address Dr Seward however carries the survey 
farther back and reviews evidence that is rarely 
brought together is a whole He remarks (p Ixxv) 
that Cryptozoon may be the skeleton of an animal 
but IS nut a plant Dr O Holtedahl has always 
viewed this genus and its allies with suspicion (Afuer 
Joum Set 4th ser vol 47 p 85 and vol 201 
p 195 see Naturf vol 103 p 330 and 107 p 795) 
and Dr Seward has come mdependently to his con 
elusion that a comparison of its nodular masses with 
those formed of cmcite m the Magnesian Limestone 
of Durham is fully justified It seems that C rvpto 
zoon with its allies from Huroman to Carboniferous 
strata IS destmed to go the way of Fozoon 

Crystal Cleavage and Crystal Structure — 
Under the above title Mr Maurice L Huggins has 
published m the Amerwan Jowmal of Scwnetjvol 206 
p 203 1923) a number of diagrams and descnptions 
of crj^l structure showmg the probable position of 
electrons along Imes representing bon^ between the 
atoms and he concludes that (t ) cleavage tends to 
occur so as to leave two new crystal surfaces that 
are electncally neutral (11 ) if some bonds m the 
ciystal are w^er than others cleavage ruptures ^e 
weaker bonds m preference to the stronger ones 
(m ) if all the bonds are equally strong cleavage will 
occur between the planes connected by the Jeiveet 
bonds per unit area of the cleavage plane Readers 
of Nature have had their attention directed to the 
question of crystal strength and crystal weakness in 
Sir Wilham Bragg s recent paper on crystal analysis 
(Supplement June 9 1923 p v) Mr Huggins con 
ceives however that the sphtting of a crystalhne 
structure occurs between an atomic kernel and a 
group of electrons or betwreen twm electron groups or 
two electrons m a pair rather than merely between 
two atoms or planes of atoms A simple lUustnitlon 
IS seen in the two dimensronal diagram of bismuth 
structure in hig 7 The risk that we run— wo who 
are not gifted with transcendental powers of intro 
spection— seems to he m legardmg the ciicular atomic 
nuclei and the smaller electron aretes m such dia 
grams as knowm physical entities instead of as pomts 
at which something happens 

An Antarctic Meteorite —The latest to be issued 
of the saentific reports of the Australasian Antarctic 
Expedition 1911-14 (senes A vol 4 pt i) is devoted 
to a deacnption of the Adobe Land meteoric stone 
The finding on December 3 1912 about twenty 
west of Cape Denison of tms small black object resting 
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on Antarctic anew 'was a ramarkable chance How 
many tunes smee its fan from the sides it may have 
rank beneath the surface by absorption of summer 
heat to be exposed agam by ablation who can tell > 
The description by F L StiUwell and very detailed 
cheimcal analysis by P G W Bayly show that the 
stone which weighed onginaUy a} lb in an inter 
mediate hypersthene cbondnte contammg about 
6^ per cent of mckeliferous iron 

Hot Waves in the United States — The Sctenttfic 
Monthly for August contams an article by Prof 
R de C Ward of Harvard Uniiersity on Hot 
waves hot wmds and Chinook wmds in the United 
States rhe subject is dealt with saentificallv an 1 
the meteorological aspect is rendered of considerable 
mterest bt the gnphic descnptions intro luced Hot 
waves or spells of excessive hot weather occur at 
irregular in'tervals and continue for varying periods 
of l&ie they are somewhat common to the summers 
of the central and eastern United States A hot wave 
has not acquired the ofhcial definition similar to that 
attached to a cold wave The heat is caused by the 
southerly and south westerly wmds that prevail m 
the front of a weak cyclonic lepression as it moves 
slowly eastwards across the northern tier of stites 
and the air coming from warmer latitudes causrs 
high temperatures accompamed by 1 igh humi lity 
and genermly hary skies Under the high and power 
ful sun the thermometer may rise well mto the )o s 
and even to loo® F The night is likely to bring 
little rehef except in the mountams tn 1 on the coast 
and the mimmum temperatures are often over 70“ F 
Occasionally two or oven more hot wavoa come m 
succession with little interruption A prolonged hot 
wave 18 commonly accompamed by d^rought Hot 
waves are most pronounced in J uly but they arc often 
severe m August and September and matunng crops 
are often injured A detailed descnption is given of 
Chinook winds which an distmctly of the / hn type 
and are commonly experienced along the ecistcm b^ 
of the Rocky Mountains m these a nso of tempera 
ture from below zero to 40° F or 45* F in a few hours 
IS sometimes experienced 

Fftect of Wind Dirtction at Jerusalem — ^The 
Ministry of Public Works Egypt has recently issued 
a discussion Physical Department paper No 10 by 
Mr S Knehewsky on Efiect of wmd direction on 
temperature and humidity at Jerusalem The 
author quotes Bibhcal passages showing the efiect of 
the difierent winds of Palestme He also refers to 
modem information by Dr Chaphn who made 
meteorological observations at Jerusalem from 1861 
to 1883 Statistical research is now mode by the 
author usmg observations from 1896 to 1913 oy the 
Deutsch PaMstina Verein published m the Wiener 
Met Jahresbenchte Observations are used for 7 
13 and 21 hours dailv The north wmd which has 
been described as cold only causes the mean tempera 
ture to be lower m the winter than when wmds are 
blowmg from other directions m other seasons of 
the year the mean temperature of this wind is above 
the normal as d rule north wmds are rare The south 
wind IS more rare than the north wmd and it seldom 
blows m summer it u chiefly m sjMmg that a south 
wmd 18 warm The east 'wind is reputed to be hot 
<uid very dry its humidity is always below normal it 
18 rare m summer but very frequent m wmter The 
«ast wmd is the pnnaixu factor of drought and it 
generally la^ the mean temperature above normal 
e4>eeially m spring when the desert winds turn mto 
Smeco The west snnd is damp as naturally as the 
desert wind is dry it is the most important wmd of 
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Palestme and supplies water vapour which produces 
ram or dew the west is the most hrequent wind 
throughout the year The west wmd is the teal 
factor of coolness m sprmg summer and autumn 

liiE Accuracy of Visual Observation and 
Measurement — The effect of the physiological 
properties of the eye on the accuracy of measurement 
is considered m a comprehensive paper bv Dr H 
Hirtridge appearing m the Philosophtcal Magatine 
for July C5n purely optical grounds it is deduced 
that for white hght and a 3 mm pupil the images of 
two objects formed on the retina must be separated 
bv 2 9 M m order that they shall be resolved by the 
oyt. The sue of the foveal cones imposes a histo 
logical limit of 3 2 M m fair agreement with the first 
cbtimate The limit to the resolvmg power obtamed 
by actual experiments is not very Imerent from this 
figure results varymg between 3 6 an 1 4 6 m bemg 
obtamed bv usmg test objects of vanoub types An 
mprovement of roughly 13 per cent his been ob 
tamed by substituting pure green light for dayhght 
lie visual acuitv of the eye for the pisitions and 
n vements of contours is nearly ten tunes greater 
tl in It IS for the resolution of d nble points and lines 
hor the movement of a contour to be jicrceived it 
I lust cause a cone on one side of the edge of the image 
to receive an appreciably stronger stimulus and that 
n the other an appreciably weaker one than before 
The acuity of the eye will therefore dep nd less on the 
diameter of the cone than on its ability to perceive 
small changes m light mtensity V irious types of 
hneir measurements arc considered m ietail The 
metho I of comadences as in the measurement of an 
object by a scale and vermer is found by expenment 
to give very accurate results The error m the setting 
of the image on the retina is less than o 76 m corre 
spon Img to 10 seconds of arc Ibe interpolation 
method of measurement as used m the shde rule is 
nuch less accurate Ihe errors to which these 
methods are liable are discussed by Dr Hartndge 
and the means of avoidmg them is described Attea 
tion IS also directed to the contact method of measure 
ment and to measurements of depth and distance 
colour and mtensity 

1 ULLBR 8 Earth — A survey of the fuller s earth 
in lubtry appears m the Chemical Trade J umal for 
Julj 27 The two mam producers of this mmeral 
are America and England the whole production of 
the latter country coming from Somerset and Surrey 
The article gives a cnti^ survey of the properties 
applications and preparation of the mineral for the 
market 

Thf Finstein Dispiacbment of Solar Lines — 
Accor ling to Emstem s relativity theory each hne m 
the spectrum of au element on the sun should be dis 
placed towards the red from its position for a ter 
rebtnal source by an amount equivalent to an increase 
of its wave len^ of two parts m a million In tike 
June issue of the Journal de Phyngue M F Croze 
revievs the experimental evidence available and 
shows that tbou^ luplacements of the order required 
are observed they do not follow the presenbea law 
but vary with the mtensity of the hne and with the 
point on the snn from which the hght originates 
ihese deviatioiie cannot be explained the mflnence 
of pressure at the sun nor by the DOppIer efiect llie 
author u disposed to regard them as due to anmaalona 
dispersion m the atmosphere of the sun as suggested 
by Juhus, and hopes to teat this theory quantimivniy 
by msans of the obswvations now bemg ma^ « 
Mount Wilson 
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The Liverpool Meeting of the British Association 

Pro< ramucs or the Sections 


meeting to be held At Liverpool on September 12 19 
show that the meeting will be of decided saentific 
importance and interest It will be noticed that a 
number of distinguished men of science from abroad are 
attending the meeting and takmg part in discussions 
We are mdebted to the Reconleni of the Sections 
for the subjomed outline of arrangements made for 
sectional papers ]omt discussions lectures excur 
sums and other means of recordmg progress and 
promoting cntical consideration of methods results 
and pnnciples 

Section A (Mathematics and Physics) 

The proceedings m Section A this year give promise 
of being exceptionally mterestmg and \aluable 
mainly because an unusually large number of dis 
tingui^ed foreign visitors are expected to take part 
Several countries will be thus represented h ranee 
America Denmark and Holland In addition to 
this Canada will have representation in the sectional 
president Prof J C McLennan whose address on 
^ The Ongm of Spectra will fonn an openmg for a 
senes of papers on cogiute subjects The Come 
spondence I^naple by Prof N Bohr Remarks 
on Quantisation by Prof P Ehrenfest and The 
Structure of Atoms and their Magnetic ‘Properties 
by Ihof P Langevm whose promised visit will 
compensate for his mabihty to attend last year on 
account of illness These papers will be taken on 


there will be a discussion jomtly with the Sections 
of Chemistry and Engmoermg on Cohesion and 
Molecular Forces to be opened by Sir William 
Bragg This will be followed by a paper by 
Prof C G Darwin — who has just returned from 
Pasadena — in which he will desenbe the important 
recent work of l\of A H Compton on the scattenng 
of X ravs The remauung pnncipal item on the pro 
gramme will be a sectional discussion on The 
Spectra of the Lighter Elements on Tuesday 
September 18 Thib w ill be opened by the p^dent 
and contnbutions will be made by Prof Bohr and 
Prof A howler and probably Prof R A Millikan 
Among the individual papers which will be read 


The Effect of Weak Magnetic Fields on the Polansa 
tion of Resonance Radiation and Mr G Stead and 
Miss B Irevelyan on The Production of Tnatomic 
Hydrogen 

There will be papers on meteorolomcal subjects by 
Capt D Brunt and Mr F J W Whipple and one 
by Dr A T Doodson on tides in relation to meteor 
ology Papers relatmg to the mathematical repre 
sentation of experimental results have been accepted 
from Mr 1 Smith I^f H Levy and Mr H W 
Moore 

Ihe afternoon of September 14 will be devoted to 
demonstrations mcludmg Mr W M Mordey a 
alternating magnetism experiments and Mr S G 
Brown s Frenophonc or friction operated loud 
speaker 

Section B (Chemistry) 

The programme of Section B covers a wide range 
of subjects The president Prof F G Donnan will 
deal with the physical chemistry of mtei&ces and the 
same subject will be followed into detail in a joint 
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discussion between Sections B and I on membranea 
A second jomt discussion has been arranged with 
Sections A and G the subject being cohesion and 
molecular forces This will be opened by Sir Wilham 
Bragg Dr Roscnhain and Dr A A Griffith and an 
attempt will be made to bring together the physicists 
the metallurgists and the engineers in a consideration 
of the processes of rupture of metal test pieces and 
similar matters 

There will be a group of papers on the theory 
of the atom Prof G N Lewis opening with an 
account of the chemical applicationsij^^c quantum 
theory followed by Dr Sidgwiclc tBP the Bohr 
atom and the Periodic Law Dr Coster treating 
the same subject from the spectroscopic side Dr 
Hevesy will give an account of his most recent work 
on the chunistry of hafmum An echo of last year s 
discussion on ^otochemistry will be Beard m the 
form of a note on the biochemical efiect* of polarised 
light from Prof Baly s laboratory Dr E F 
Armstrong will open a discussion on enzymes to bo 
contributed to by Dr K G 1 alk and there will be 
notes on certam new pomts m the chemistiy of 
cotton and of rubber On the last mornmg 01 the 
mectmg Senator Gmon Conti will give an account 
illustrated by shdes of the progress now bemg made 
m Northern Italy m the use of volcanic steam for 
technical purposes 

Other papers deal with the formation of prcupitates 
the functions of active hydrogen atoms m organic 
compounds and the nature of the alummo sihcates 
Liverpool bemg an important chemical centre there 
will M a number of excursions of special mterest to 
the Section 

Section C (Geology) 

The Sectic n will meet under the presidency of Dr 
Gertrude I Elies whose address will be entitled 

Evolutional Paheontology m relation to the Pal® 
ozoic Rocks and will by her desire bo followed by 
a discussion Local geology will figure largely m the 
programme Prof I^well will give an ^dress on 
the geology of the Liverpool district and Sir Aubrey 
Strahau will open a discussion on the changes m the 
geography of the district dunng Pleistocene and 
recent times and their possible beanng on the develop 
ment of Chester by the Romans and their total 
neglect of the now much superior waterway of tiie 
Mersey estuary Other local pajiers are by Mr C B 
Iravis on recent geological changes on the Nortihem 
Shore of the Mersey Estuary Mr I A Jones on the 
Middle Bunter sandstones and their pebbles and 
Miss M Workman on the Permian rocks of SkiUaw 
Clough 

A discussion on metamorphism a ill be opened by 
Dr J S nett 

Omer papers mclude Prof Kendall on isostasy and 
the Pleistocene levels of Bntam Prof Bosww on 
the geology of the East Denbigh Moors Frol 
Hickling on the tectomes of the Lancashire coaM^ , 
Dr R J Sherlock on British rock salt deposits 
Mr G Slater on ice phenomena m Spitsbergen lb 
K W Farle on the geology of the Wmdward and 
Leeward Islands and Mr C P Cbatwm on a new 
gasteropod ffiuna from the Chalk 

Numerous excursions to places of geological iiF- 
terest will take place dnimg the meeting moluding 
an examination of the Upper Ordovician and Lower 
Silunan rocks of the Vymwy distnct and a whole 
day excursion to Holywell and other parts of Flint- 



3<FmtBBR u 10*3] 


NATURE 


337 


Section D (2k>OLOOY) 

Prof J H A4iworth president of this Section 
will take as the subject of his address Modem 
Zoology Its Boundanes and Some of its Beirmgs 
on Human Welfare 

In drawing up the programme of the Section I iver 
pool work m zoology oceanography and tropical 
medicine has been home m mind The whole of 
Friday for example will be devoted to manne zoology 
comprising contnbutiona from Dr Jobs Schmidt of 
Copenhagen who will give a popular lecture on the 
scientific work of the Danish explomtiun steamer 
the Dana illustrated by cinematograph from Dr 
Mortensen and Mr Kramp both of Copenhagen 
from Prof Johnstone on Rhythmic Change m ^ht 
Plankton from Prof Dakin who will discu<>s tlu 
theory of Putter regarding animal nutntion and 
from Mr Storrow Dr Mane I ebour Mr Hardy Mr 
Carruthers Mr Clark and Mr Chadwick 

On Tuesd ly mommg there will be a senes of papers 
beanng on the problem of the determination of sex 
the contnbutors being Dr Crew Prof Dakin and 
Mr Burfield Mr Huxley and Prof Carr Saunders 
Dr Heslop Harnson Mr J R Baker and Dr Parkts 
Dunng one of the sessions Prof Hickson will open a 
discussion on the systematic position of the Nema 
toda and Profs MacBnde and Goodrich and Dr 
Bayhs wnll take part m the discussion Mr Huxley 
will give a serm popular lecture on the physiology 
of development m the frog Prof Ashworth wiU 
make a contnbution on the lift cycle of Rhino 
spondium Prof Cole will explam some new points 
which he has brought to hght in regard to the an itomy 
of Myxme 

Other contnbutors to the section il proceedings will 
be Mr J T Cunmngbam on the ongin of adapta 
tions Prof Poulton on a new case of mimicry Dr 
Heslop Harnson on polyhedral disease m the 
sapourcr moths Miss Jiorothy Jackson on the 
Biology of a Bracomd parasite of the pea weevil 
Mr Peacock on parthenogenesis in saw flies Mr 
Speyer on complex Aphid life histones Mr Hewer 
on colour changes m the common frog Dr 
Bayhs on the host range of parasitic nematodes 
Prof Blacklock on two tropical disease carrying 
flies Prof McIntosh on some points relating to 
polychaetes Mr Graham Cannon on the post 
nauphar development of an Esthend crust icean 
Dr Groi o on sexual congress m earthworms Miss 
Breeze on invasion of the tissues of the higher plants 
by protozoan parasites 

A whole dajy tnp on the Lancashire and Western 
Sea Fisheries Committee s steamer the Jamts Fletc/ur 
should be of mterest to manne biologists and a half 
day m Delamere Forest should prove attractive to 
entomologists 

Section E (Geography) 

The programme of Section F will open on 
Septemter 15 wilh the address of the president 
Dr Vaughan Cornish who will speak on the 
geographical position of the Bntish Empure Ihe 
remamder of the mornmg will be occupied by papers 
cxplammg the local geography of the Iiverpool 
distnct Papers of this nature have been a feature 
of Section E for some years and have been appreciated 
by visitors from a distance In view of the location 
of this year s meetmg endeavours have been made to 
secure contnbutions deahng with Imperial geography 
a question afEecti^ the world wide interests of lavcr 
pool Mr O H T Rishbeth will speak on Australian 
^way development. Miss B S Hosg^xid will discuss 
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r t War emigration from the Bntish Isles and Mr 
H H Arden Wood will contnbute a paper on the 
alluvial lands m India m relation to man and his 
activities Other papers include the historical geo 
graphy of Belgium by Prof L W Lyde the Alps of 
Chinese Tibet m which Prof T W (.regory will deal 
with the important results of his recent journey and 
the high plateau of Brazil by Mr R R W ills Rev 
W Weston wall give a lantern lecture on the influence 
of ge igraphical environment on the charactenstics of 
the Japanese and Prof J I Myres will lecture on 
the Marmora region Two joint discussions have 
bien arranged with bection 11 on the place of man 
and hu. environment in the study of the son il sciences 
which will be opened by Prof J L Myres and with 
Section L on geography as a basis fir a general 
science course which will be opened by Sir Richard 
Gregory Several excursions of geographic il interest 
have lieen arranged and there will oe an exhibition 
of maps of the distnct prepared by members of the 
I iverpool Regional Survey Assiciation 

Section G (EnciInefring) 

Ihe subject of the presidential address in this 
Section IB Transport and its Indebtedness to 
Science a new departure is bemg made by devot 
mg the remainder of the morning (hnd i> September 
14) to papers on varirus br inches of the same subject 
by experts m these several branches Mr Bemman 
of the Daimler Co will deal with roul trinsport 
Mr Wall of 1 iverpoo with sea tianspoit Mr 
OBiicn oftheLM and S Rly with rati tiansport 
and Gen Sir Sefton Brancker with oir transport 
On the mornmg of Ihursday September 13 
Section G joins with Sections A and B in a discussion 
on Cohesion and Molecular 1 orces In the after 
noon a joint discussion is bemg held with the Psy 
cholpgy Section on the subject i i Vocational Tests 
in tnc Fngmeenng Trades to be opened b> a paper 
bv Messrs Fleming and I rocklehurst of the Metro 
politan \ ickers F lectric C > 

Alonday September 17 is bemg devoted mamly 
to papers on mecbamcal and general engineenng 
while most of the papers on electrical enguieenng 
will be read on Wcdncsdiy September 19 Tuesday 
morning begms with a jomt discussion with the 
Education Srotion on 1 he Teaching f Dynamics 
opei cd by Sir J B Henderson the rem under of the 
morning is to be devoted to the report of the com 
imttcc on complex stresses w hich inclu les a number 
yi important papers by various members of the 
committee 

Among the papers to be real on Monda> and 
Wednesa ly are the follow mg 1 he conservation and 
control of our national water resources b> Mr } 
Piny the recent developments in excavating 
machmery by Mr Barnes of the Ruston Hornsby 
Co smoke abatement by Mr Kershaw the 
elcctnc propulsion of ships by Mr Cljugh of the 
Bntish Ihomson Houston Cj and high power 
mercury rectifiers b> Mr Morrison All these jiapers 
deal either with subjects of great importance at the 
moment or with those on which great advances have 
recently been made 

Cipt Slee of the Marconi International Manne 
Commumcatioa Co will describe the rei ent develop 
ments m the apphcation of wireless telegraphy to 
shipping and Mr Scott Taggart will read a paper 
on receiving apparatus for broadcast reception 
I’rof W M Tnomton will read a paper on the 
mechanism of gas ignition and will desenbe a new 
method of lighting coal mines which greatly reduces 
the danger of explosion 
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Dr T 1< Wall will describe a new type of induction 
motor which although of the squirrel cage type has 
many of the advantages of a slip nng motor Prof 
M irchant will read two papers one on a method of 
iinprcving the wave shape of an alternator and the 
sther on the triple frequency currents which occur 
m the earth return of three phase cables A paper 
an water turbines is being read by Dr H Mawson 
wid another on the strength of forked connecting rods 
by Mr W J Kcarton 


Section H (Anthropology) 

Mr Percy F Newberry s presidential address to 
the Section will be on Egypt as a Field of Anthro 
?ol gical Research and wul deal with the origins 
jf Egyptian civilisatiin showing that its elements 
vre not all native to the soil Mr Newberry will also 
leal inter alia with aspects of Egyptian culture m 
gening a discussion on ' 1 he Origin c f Domesticated 
Hants an 1 Animals A second organised discussion 
n a joint session with the Geographical Section will 
leal with The Place of Man and his Environment 
n Sociological Studies to be opened by Prof J L 
Myres Sir Arthur Ev ins will emtndy in a con 
nderation of Crete as a Steppmg stone of Fatly 
.^ulturc some extremely important discoveries 
recentlv made by him m that island Me literranean 
irchTilogy will also be represented by two com 
munications from Mr Stanley Casson on The North 
lEgtan Coast in the Bronze Age and Prehistoric 
sites m the Dar lanelles and Bosporus 

(n Bntish archaec logy several papers will deal with 
Welsh prehistory including a general survey by 
Prof H J Heure and an account of The Hill 
forts in North Wales and their Histoncal Back 
^ound by Dr R F Mortimer Wheeler Prof h 
Ekw U1 of Lund Umversity will discuss The Early 
History of Lancashire in the Light of its Place 
names 

In ethnography Mrs Scoresby Routledge in 

Mangarevan hoik lore will give an account of 
some results of her recent expHition to the Austral 
Islands and Mangareva Mr E Torday will describe 
the methods of nativ c traders in Central Africa and 
will give an account of Hunganan folk music with 
instrumental and vical illustrations Mr lorday 
has ilso arranged for a band of Hunganan gypsy 
musicians to perform at an evenmg soiree This wiU 
give id led mterest to Dr John Sampson a paper on 

The Ongm and Farly Migrations of the ^psies 
The Near East will also be represented by Baron h 
Nopsca s account of House building and House 
Implements in Northern \lbania Among a number 
af other interesting commumcations space will per 
mit mentK n only of an account of the culture of the 
jtone using peoples of Central Celebes by Dr A C 
Kruyt who lias recently returned from an expedition 
of scientific mvestigation in that island 


SrcTioN I (Physioiogy) 

The scojie of Section I compnsmg as it does 
physiology histology expcninental pathology ex 
penmcntal biology and i good deal of biochemistry 
IS very wide as the list of papers shows The 
presidential address by Prof G H F Nuttall on 
Symbiosis in Animals and Plants is a good ex 
ample of this broad outlook One of the most 
attractive items on the programme is a lecture on 
Insulin md its value m Medicine by Prof J J R 
Maclcort who has been closely associated with this 
remarkable discovery of the treatment of diabetM 
made in his laboratory m Toronto by Prof Banting 
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and Dr Best On the medical side there are also 
papers by Dr S Monckton Copeman of the Mmistnr 
of Health on Diet and Cancer by Prof J M 
Beattie on The Action of Finely Divided Partioles 
of Slate etc on Toxins by Prof H E Roaf and 
Dr F W Edndge Green on colour vision and by 
Dr M C Grabham on Dental Canes at Porto 
Santo 

The more academic asp^ of physiology are re 
presented by papers by Prof H Zwaardemaker of 
Utrecht on * Bioradioactivity and Humoral Environ- 
ment Prof R Magnus of Utrecht on The 
Action of Carbon Dioi^e and Adrenaline on the 
Bronchi and Pulmonary Vessels Prof H E Roaf 
on The Analytical Mechanism of Jho Cochlea 
Ihrif T S Macdonald and collabmMkn on the 
physiology and energetics of walkmg Prof J S 
Macdonala and Dr h A Duffield on the physiological 
cost of cycling Dr W Waller on the ’ Red Blood 
Corpuscles and Prof C Lovatt Evans on the 
Contraction of Plain Muscle 

The more physical and chemical side will take the 
form of a discussion with the Chemistry Section of 
Ihe Physico Chemical Properties of Membranes m 
their Relation to Physiological Science and papers 
by Dr S C Brooks Representing the Ameiican 
Association) on Ihe Electrolytic Conductance of 
Micro Organisms Dr E B R Pndoaux on 
Membrane Potentials Mr T C Angus on A 
Rerrrding Katathemometer Prof W Rimsden 
on Coagulation of Albumm at hrcc Surfaces 
Prof W Ramsden an 1 Mr J Brooks on Factors 
dctcrmming which of Two Liquids form the Droplets 
of m Emu&ion Prof W Ramsden on Adsorp 
tion Films Dr R Coope and Prof W Ramsden 
on chmeal chemical tests and Prof H E Roaf on 
The Oxygen Content of Mcthscmoglobm Some 
of these will be of the nature of demonstrations and 
histology will be rgiresented by a cytological demon 
btration by Prof Charles E walker and Miss F M 
Tozer 

SliCTlON J (PsYCHOLOCY) 

The psychological topics to be discussed this year 
m Section J are m the main similar to those pre 
seated last vear at Hull A large number of the 
papers have a dehmte and practical beating on 
education and industry Special stress is placra in 
several ^pera on the importance of mdividual differ 
ences TTus is explicitly so m the presidential address 
by Mr C Burt entitled The Mental Differences 
between Individuals — with special reference to Applied 
Psychology m Education and Industry 
The connexion between psychology and other 
sciences is again clearly shown by the titles of the 

I oint discussions With Section F (Economics) The 
nter connexions between Economics and Psychology 
in Industrv will be discussed and an endeavour 
made to study the psychological factors entenng 
into the economic field With Section G (Engmeer- 
ing) Vocational Tests for Fngineenng T^es 
wul be described With Section I (Education) 
The Delinquent Child will be studied — the papen 
dealing largely with a classification of the com- 
moner delmquencies accoidmg to their psychological 
nature 

A glance at the programme shows that there are 
two topics of great interest both to education and to 
mdust^ whum receive special treatment namely, 
(i) vocational guidance and vocational tests (a) 
mental efficiency and fatigue Important in this 
connexion will be the results present by reseaidi 
workers of the National Institute of Industnai 
Psychology notably m a paper on The Conceptioa 
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of FatJgue,’ by the director of the Institnte Dr C S 
Myera 

In additioa to the sessional piogrammo a senes of 
afternoon lectures and lecturettes have been arranged 
and a Citirens Lecture entitled Skill in Work and 
Play will be given by Prof 1 H Pear 


SncnoN K (Botany) 

This Section will meet under the presidency of 
Mr A G Tanaley whose addresii will deal with 
The Present Position of Botany Most branches 
of botany are well represented m the programme 
and as m recent years papers of a cognate nature 
will be grouped together so tar as possible The only 
mmt discussion arranged this year is one on Virus 
Diseases of Plants m which sections K and M will 
meet This discussion will be opened by Dr Paul 
Murphy who will be followed by Prof H M Quanjer 
the eminent Dutch mvestigator of these curious 
maladies One morning session will be devoted to 
morphological problems mduding papers by Dr 
D H Scott and Prof I ang on the organisation of 
vascular plants considered in the light of fossil 
history Prof beward will speak on the Cretaceous 
floras of Greenland Plant physiology will again 
be strongly represented among others by Dr I P 
Blackman on Oxidation and Respiration bj 
Prof Dixon on the Extraction of Sap by means of 
Compressed Air and by Prof V H Blacknun and 
hifc collearaes on The Effect of Llectnc Currents 
on Plant Growth A discussion wall tak< place on 
The Effect of Soil Sourness on Plants m which 
of the chief British ecologists will tike part 
There will be a considerable number of papers on 
cytology and mycology also communications on 
^nd m^hology by Miss Saunders and Prof J 
McLean Thompson In addition a large number of 
papers of a miscellaneous nature wiU be presented 
The popular lecture will bo given this year by Dr 
W L Balls on the appropriate subject of Cotton 
Several interesting excursions have been arrang^ 
including visits to the West Lancashire sand dunes 
and to Ingleborough As m the last few years 
opportumty will again be afforded for the display of 
botanical specimens of special mtcrest in one of the 
rooms of the Section 


Section L (Educational Sciencf) 

The president of the Education Section for the 
meeting at I iveipool is Dr T P Nunn pnnapal of 
the London Day Trainmg College who is Uking as the 
subject of his address 1 he Education of The People 
followmg the examples of his two predecessors Dr 
Nunn washes -the address to be followed by a dis 
^ssion and tlQs will be opened bv Prof Campagnac 
The ^t papr on Thursday September 13 will be 
rwd by Prof O Jesprsen of Copenhagen a scholar 
of wde reputation upon Grammar and Logic and 
a large audience is expected to hear him The 
mornmg of Monday September 17 will be devoted to 
I joint meetmg of psychologists and educationists 
to discuss the subject of The Delinquent Chdd 
the chair at this meetmg will be taken by Mr C 
Durt psychologist to the I ondon County Council and 
\ resident of the Psychology Section who has made 
problem he will be followed 
‘'Dr Gordon of Bath Dr Potts and Miss Crossland 
IS discussion which arises out of that upon psycho 
^lysis last year at Hull is expected to be one of 
tJM most popular of the meeting On the afternoon 
^ JO*®* discussion with 
ine bection of Geography on geography as a ba^ for 
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I a general saence course The report of a committee 
appomted last year upn this subject will be pre- 
sented 

On Tuesday September 18 Bishop Wclldon Dean 
of Durham will raise the question m a paper as to 
how far the \ alue of education in elementary schools 
has corresponded with the mcrcasc of expenditure 
upon It and it is probable that a very mimated 
discussion will follow the paper 
Durmg the past two years sever il Sections have 
tried the expenment of having semi popular lectures 
m the afternoons The Education Section is follow 
mg this example at Liverpool witli a piper upon 
The Education of Children m Music by Dr C S 
Grundy who will be assisted b> i full professional 
orchestra kindly irranged by Messrs Rushworth and 
Dieaper of J iverpool There will also be i p iper by 
Miss Margaret Lmcrt upon Ithythmic Dancmg ’’ 
illustr ited by a demonstration Each of these papers 
will be re id at J o clock the fonner on the Thurso ly 
the littei on the Tuesday afternoon 

Other topics to be considered ire educition and 
business life the older children m elementary schook 
htciary appreciation m elementary schools and the 
te K hmg of dynamics 


SlcTION M (A&RItULrURL) 

The mectmgs of Section M will be held under the 
presidency of Dr C Crowther pnncipal of the Harper 
Ad ims \|^eultural College whose iddress on Science 
and the Agricultural Crisis will be given in the 
mornmg of Ihiirsday September Two pipers 
from Ifr Stenhouse Williams and his co workers at 
the National Dairy Research Institute it Reading will 
precede the president s address \ftcr the address 
Mr Hay will read a paper on agncultural economics 
and the development of agncultunl educiticn 
On Fndiy September 14 the work of the Section 
wall begin wath two p ipers on fnt fly problems by 
Dr trycr and Mr N Cunliffe and these will be 
followed by a joint discussion with Sectioi E (Feo 
noiPKs) in which the subject will be The Economic 
Out'xk for British Agriculture The speakers in 
this discussion will mclude Mr Forrester and Mr A 
Mr Ashby 

On Siturday it is projxsed to visit the I aetose 
Factory at Hasbngton and typical cheese making 
f irms of that area later m the daj 
The foUowmg Monday mornmg will be devoted to 
p-yers deahng with problems of interest from the 
side of physical science The local sectional secretary 
Mr E Rideout will speak on the soils of Wirral and 
Prof Sv en Oden of Stockholm on his apparatus for 
the mechanical analysis of soils Different ispects of 
the soil water ind of the soil solution will be dealt with 
b> Mr F \ Fisher of the Universitj of Leeds and 
by 1 rof Hoagland and Prof Burd 01 the University 
of California In tlie afternoon an excursion will be 
mode to farms of the Wirral pemnsnla 

The concludmg day of the meetmg will be devoted 
to i discussion witli Section K (Botany) on the vuais 
diseises of plants at which the principal speakers 
will be Dr Murphy Dr Quanjer and Dr Bncrley 
tollowed by a paper by Mr G D \Eln of Messrs 
Cartons on the commercul value of mdigcnous 
striins of Msture grasses Mr Atkins and Mr 
Fenton wall discuss the relation of soil acidity to 
the natural distribution of certain pasture plants 
The work of the Section will conclude with a visit 
to Messrs Gartous seed establishment at War- 
nngton which should fonn a htting conclusion to 
what promises to be a section 1 meetmg of exceptional 
interest 
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The Hydrogfen Molecule 


By Prof H Stanley Allen 


M odi is for th« representation nn 1 elucidation of 
physical pben imen i liave played an important 
part 1 1 the advancement of science Mathematicians 
who employ the metho 1 kniivn as the ignoration 
of CO or {mates may be satisfied with either a kinetic 
or a static mo lei for in atom or a molecule but the 
physicist and especially the chemist will as a rule 
prefer a static model Sir J J Thomson ‘ has done 
much to Indae the gap between chemistry and 
physics by maJbng a senous attempt to show how 
on the electromc theory of mitter atoms may be 
Imked together to fonn the stable system which 
constitites i molecule lo ivoii the difficulties 
mherent m the view th it the electrons are in orbitil 
motioi he is led to postulate a more compheated 
law of force than thit cf the inverse siiare of the 
distance 1 or eximple he consi lers the result of 
assummg a repulsion varying inversely as the cube 
of the distance superposed on the orlinary electro 
static attraction between i positive charge and an 
electron Such i law of force miy le adjusted to 


unit that u the one hundred miUionth part of V 
centimetre The distance between the centres of the 
spheres is o 531 A U with an error of perhaps one or 
two umts m the third sigmficant hgure No physical 
meaning is to be attached to the size of the spheres 
themselves 

In a paper published by the Physical Soaety of 
I ondon * the writer has pointed out that a force 
of exactly the type required in I angmuir s theory 
13 Movided by the quantum mechanism dttcnbed 
by ft-of F T Whittier * Thus a static MHMBiay 
be obtamed by transfemng the motion of the electron 
in Bohr s atom to the rotation of a magnetic wheel 
in the quantum mechanism The questioh en 
suggested itself whether it might not be possible to 
obtain a static model of the hylrogen molecule by 
endowing the nucleus or the electron with a magndhc 
wheel After considering vinous possible cases of 
this kind which gave models not dmenng greatly m 
scale from what might be expected on expenmental 
grounds it appeared that the simplest and probably 



meet the requirements of the quantiqu theory Dr 
Irving 1 angmuir ' lias shown that a n odel of a static 
hydrogen atom may be obtained possessmg many of 
the properties of the Bohr atom with its citx^g 
electrons if it be assumed that m addition to the 
Coulomb force between charged pirticles there exists 
a quantum force given by 


r 


'■(»)■ 


acting between an electron (mass m charge e) and 
a nucleus In 11 is formula m is an integer and A is 
Planck s constant When the elcctrostitic ittraction 
«'/r* between electron and nucleus is balanced by the 
repulsion lue to the quantum force the stationary 
electron is in stable equihbnum it a distance from 
the nucleus r a, where 



which IS the radius of a circular orbit in Bohr s theory 
of the hidrogen atom When n 1 we obtain the 
normal hydrogen atom represented in tig i (a) m 
which the black ball stands for the positive nudeus 
or proton the white ball for the negative electron 
The scale above the model represents one Angstrom 
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the most accurate results were obtained by postulatmg 
the existence of a qu intum force of the kind 
mtroduced by Langmuir but exerting repuluon or 
attiachon accorlmg to the sign of the electrical 
charges between which the force acts It will then, 
be assumed tl it m addition to the electrostatic 
force e* r* between elementary charges there exists 
i quantum force 


wAtcA ts repvlnw for unlike charges but attractive for 
like charges 

Before considermg the configurations obtamed on 
this basis it will be well to rMiall the model of the 
hydrogen molecule devised by Prof Bohr This is 
represented in its most stable form in Fig i (A) on 
the same scale as was employed for the hydr^en 
atom Ihe two electrons (white bolls) spm round in 
a circular orbit m a plane bisectmg at nght angles 
the hne joimng the hydrogen nuclei The elections 
which are always at opposite ends of a diameter of 
the circle have each an amount of angular momentum, 
fiA/2ir determined by Nicholson s quantum condition 
It IS easy to show that an election must be at the 
vertex of an equilateral triangle havmg as its base the 
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lin« ]oimng the nuclei the length of the base being 

1 10070. 

It IS generally admitted that while the Bohr atom 
a able to account quantitatively for the phenomena 
associated with it the Bohr molecule » far from 
satisfactory If a quantum force act between 
each pair oi the tour electric charges which constitute 
the neutral molecule it is possible to replace Bohr s 
model of the hydrogen molecule by a model with 
the electrons at rest relatively to the hydrogen nuclei 
Various configurations of equilibnum are theoretically 
possible but not all of these are stable The most 
Stable configuration from the Mint of view of 
ordmary statics appears to be that m which the 
nuclei and electrons are situated at the comers of a 
square with the nuclei at the ends of one diagonal 
and the electrons at the ends of the other The 
length of a diagonal is i 6407a. When n i the 
length of a diagonal is o 871 Anghtrdm units an 1 this 
case IS illustrated in Tig i (c) AnoUier configuration 
agrees exactly with that obt^ned from Itohr <• theory 
and IS shown in Fig i (b) but the electrons are now it 
rest mstead of m circular motion In a third con 
figuration the positions of the chorkes are similar 
but the positions of the black ani white balk must 
be interchanged 

It IS possible that such configurati ns might exist 
for a time side ly side such a losslihtv is 
suggestive in connexion with the varied values some 
times found in determinations of toms ition potent als 
When collisions bttwetn gaseoi s moUcules are taktn 
into consideration it is not easy to say what would 
be the most probable configuration in tl e final dis 
tnbution It is certainly instructive to find sich a 
possibihty of different configurations in the case of 
the simple hylrogcn molecule anl pomts to the 
necessity of guarding against too ngi 1 an interj reta 
tion of the phrise gaseous molecule in speaking 
of more complex gases whether elements or tom 
pounds 

The actual existence of a positively th irged hydrogen 
molecule is demonstrated in experiments by Sir I J 
Thomson and Dr Aston On the present hypothesis 
a stable configuration is obtained by placing the 


smgle electron at the middle point of the line mining 
the atomic nuclei In the one quantum state the dis 
tance between the nuclei is i 39 A I) as in Fig i (d) 
The ionisation potential for the complete dissociation 
of the charged molecule is 17 34 volts as against 
11 87 volts on Bohrs theory Ihis should serve to 
discriminate between the two theories 
A possible configuration mav be suggestel for a 
neutral tnatomic hydrogen molecule H, in which 
the nuclei and electrons are situated at iltemate 
comers of a regular hexagon (lengtl of side 0623AU) 
Some of the more important n mier cal data are 
collected in the following table full details will 
appear in a piper in course of publication in the 
ftoceedings of the Roval Society of F dmburgh 


Ta) IE I 



Ihi ionisation j otentials calculate 1 from the val les 
of W in the t il le are in mo ler itely good agret ment 
with the expcrimcnlil results A more exacting lest 
of tl e ICC iracy of s ich a model is to be expected from 
a study of the wave lengths of lines in the sicon 1 iry 
spectrim of hydrogen Fven though Ihe numcncal 
values quoted may have to bo moJified it may be 
claimi 1 thit it is now possible 1 1 postulate a hydrogen 
molecule m which the electrons ire it rest insteil 
of in orbital motion It is obvious that the pnnciplcs 
here employed miy be apphel to more complex 
atomic and molecular systems 


The Liverpool Observatory (Bidston) 


A FFER a career of eighty years durmg which the 

Liverpool Observatory has fulfilled the purpose 
for which it was designed the Mersey Docks and 
Hartour Board which is responsible fer its support 
and management has decided that the tune has 
amv^ when the usefulness of the mstitution might 
be increased by directmg its energies into channels 
additional to those originally contemplated It may 
be re^ed that the chief objects sought m establish 
mg an Observatory m Liverpool were the commumca 
tion of accurate tune to the Port and the ratmg of 
chronometers The action of the British Association 
at the Liverpool meeting m 1837 contributed largely 
to the adoption of the necessary measures the meet 
ing m 1923 might give similar encouragmg support to 
the widen^ primamme now under consideration 
The Mersey Docks and Harbour Board considers 
that the facmties which the Observatory affords for 
the advancement of knowledge and diffusion of 
Silence and leammg might be mercased if a closer 
umon could be established with the University As a 
prehmmary measure it is suggested that the future 
ad minis tration and working of the Observatory may 
be advantageously entrusts to a jomt committee of 
the Board and Umversity each nommatmg five 
members This jomt committee has now bqen 
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ippointe 1 the Board s representatives liemg Mr 
C I ivingston Mr II F Fermo Col H Concanoi^ 
the M irino Surveyor an 1 W iter BaiUlI the lirector 
of the Obscrvatoiy and tlie University nominees 
Mr C Booth Prof Johnstone Piof Proudman and 
Ir f Wilberforce 

Ihe Dock Board and the bmvcisity are actuated 
by i desire to efiect an intimate connexion between 
the icccntly constitute! lidal Institute the Obscr 
V itory and the department t f the Manne Surveyor 
The meteorological st itistics collected by the Observa 
tory are useful m extending the researches of the 
Institute m particular directions while the tidal 
measurements conducted by the Marmo Surveyor 
afford the necessary means for testing the accuracy of 
predicUon This closer co operation has the addi 
tional advantage of removmg the inconvenience of 
ovcrlappmg 

By utihsmg the existing establishment as the 
nucleus of a geophysical observatory teaching could 
be combmed with research — an extension which is 
not only feasible but emmently desirable None of 
the past activities need be abandoned The scientific 
centre would be mamtamid ummpairod and its 
traditions contmued The greater activity exhibited 
and the executiob of an enlarged programme arranged 
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to meet modem requirements should appeal to the 
intelligence of a progresbive eommumty Meteorology 
would be followed on extended an 1 more ongmal Imes 
Magnetic observations v^hieh unfortunately have 
never formed i part of the Observatory work would 
be actively pursueil and the inconvenience occasioned 
bv the want of iccurate magnetic constants removed 
Ihe attention ilready given to seismomctry could be 
mcrcased with advantage Classes are now held in 


practical surveying and geodesy and these at present 
hampered bv want of room and convemence could bt 
more fittingly accommodated 
There is a difficulty in hndmg the necessary funds, 
especially at this juncture but if a judicious pro- 
gramme is submittM to the attention of those capable 
of carrying it into execution the past history of 
Liverpool leads one to anticipate that even this 
obstacle will not be found insurmountable 


The Eleventh International Physiological Congress 


AIIONAL congresses of a general scientific char 
letcr like the British Association have been 
held in various countnes for about a untury but 
international meetings limilcd to a particular branch 
of science present greater difficulties and are of more 
recent dale The disruptive effect of the Franco 
I^ssian war was long felt and the meetings of 
physiologists started on the initiative of Michael 
roster thirty five years ago were at first anxiously 
cunfiuecl to the smillir countnes like Switzerland 
an 1 Belgium In 1898 a Physiological Congress met 
at Cambridge but n j mcetmg took place in Germanv* 
until that it Hei lelberg m 1907 After Vienna in 
1910 and Groningen m 1913 Pans was chosen as the 
next meeting pi ice but the regular succession was 
broken by the War The 1 ans congress w as indeed 
held in 1 1.0 but some nations who have ontnbuted 
much to physiology were not represente I As Prof 
J 1 tolwnsson said in in impressive speech at the 
closing meetmg of the congress held at Edinburgh on 
July 23 27 many will feel grateful to its president 
Sir Edwird Sharpey Schafer for the return to an 
earlier tradition It was indeed the truly inter 
national character of the tdmburgh mcetmg which 
contnbuted largely to its success hor successful it 
certunly was both as regards scientific interest and 
personal relationships Some twenty nationalities 
were leprt sente 1 doubtless a record for physiologists 
and for Scotl in 1 if nut for Britain i hr membership 
of ^60 exceeded tliat of the very successful Oronmgen 
meeting (if ladies not engaged m physiological studies 
be deduct*. 1) 

As regards the programme the customary informal 
reception was hell on the Monday evening by Sir 
Fdward and I ady Sharpev Schafer in the Old College 
of the University At thf opemng meeting on Tues 
day mornmg July 24 addresses of welcome were 
delivered by Capt Walter E Elliot for the Govern 
ment by the Rt Hon Sir Ihomas Hutchison lord 
Provost of the City and by Sir J Alfred Ewmg 
Principal of the University Prof J J R Macleod 
of loronto dehvered a lecture on insulin Then 
followed a panoramic photograph of the whole con 
gross The Lord I’rovost and I ady Hutchison held 
a largely attended reception in the evening and two 
days later the tongrc««s visited the Scottish Zoological 
Park for the rest it was occupied with a crowded 
scientific programme of about 200 commumcations 
which were given concurrently in three lecture rooms 
with additional labor itory demonstrations m the 
afternoons 

Th* so called New Umversitv Buildinn which 
maimy constitute the Edinburgh Medical School were 
not planned verv satisfactorily and are not entirely 
up to date but they possess at least one advantage 
they form a compact whole round a central quad 
rangle and this feature was of CTcat value for a meet 
mg like the piesent one The lecture rooms and 
other resources of several contiguous departments 
wore Simultaneously available An indicator m each 
lecture theatre kept continuously up to date an 
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nounied what papers or experiments were in progress 
in the other rooms Occasionally thgafaBmunica- 
tions and their polyglot discussion tooKinore than 
the 13 minutes allotted to each and not all the 
36 chairmen were sufficiently strict but in the 
end the programme was completed without serious 
delay 

In addition to the opening lecture on insulm by 
Prof J J R Micleod two other addresses were 
given to the whole congress Prof Ch Kichet of 
Paris spoke on I es voies de la connaissance autres 
(jue les voies sensoiielles ^tude de physiologic ex- 
Mnmcntale and at the closing meeting a paper by 
Ihof I P Pawlow of Petrograd on The Identity 
of Inhibition as a Constant I actor m the Waking 
State with Hypnosis and Sleep was read m English 
by Ills son Prof W P iwlow On the conclusion of 
this paper descnbing recent expenmental work on 
umditioned reflexes the cnthusii^c audience rose to 
its feet to applaud the veteran pbvsiologist whose 
pirtiapation m the congress was almost prevented by 
the refusal of a British v%<m on Icavmg New York 
Permission to land at Southampton (mstead of 
Cherbourg) was however obtained by wireless tele- 
graphy during the voyage through the enterprise of 
an Ameiicin colleague and fellow passenger who 
communicated with an English physiologist 

At the closing meetmg an invitation to meet m 
Amenta was conveyed by Prof A J Carlson of 
Chicago as president of the American Physiological 
Society and an international committee was ap- 
pointed to consider the possibility of acceptmg it 
and should the economic obstacles prove too great, 
to select another place for the meeting in 1926 

It lb naturally difficult to single out for mdividual 
mention here i few of the numerous communications 
abstracts of which were ibsued in advance arranged 
alphabeticalh in book form They will appear later 
as a supplementary number of the Quarterly Journal 
of Experimental Ph^s^olog\ On the first afternoon 
die section dealii^ with insulin attracted the largest 
audience here F G Banting and C H Beat of 
Toronto reported that they had found insulm m 
normal rabbit s blood one unit for about 30 c c In 
the vitamin meeting held at the same time it was 
evi lent that the subject is attracting mote and more 
attention on the cuntment K Hotta a Japanese 
investigator worlung at Frankfort described how the 
characteristic convulsions of pigeons fed on pohdied 
nee may be entirelj prevented by feeding with 
cholesterol In yet anouicr section W R Hess of 
Zurich reported on the plans for founding a statum 
for high altitude research near the termmus of the 
Jungfrau railway (about ii soo feet above sea level) 
The peculiar advantage of this site is its- ready 
accessibihty as compared with the Mosso laboratory 
on the Monte Rosa which can only be reached 
with difficulty and dunng a very limited period of 
the year 120000 francs have alreaity sab> 
senb^ and a further sum of too 000 nance u oon- 
sidered necessary Thu Swiss station u not intended 
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.Only for biological work but alao for meteorology ph3miological standardisation of drugs met under the 
oUinatology astronomy etc auspices of the League of Nations at Edmbnrgh just 

Amoim the demonstrations one by A N Richards before the congress pharmacology was well repre 
and J T Weam of Philadelphia attracted much sented Atthecongr^ J J Abel and C A Rouiller 
attention They showed how to collect glomerular of Baltimore described the further purification of the 
filtrate by insertion of a very fine capulaiy into oxytoxic principle of the pituitary which they have 
Bowman s capsule m the frog The crowded labora now obtamed as a substance winch is looo 1250 times 
tory must have increased the difficulties of this very as active as histamme phosphate on the guinea pig s 
dehcate operation Prof Richards subsequently ex uterus the product also possesses powerful pressor 

S how the minute volume of fluid was analysed and huretic properties 

nephelometnc methods of his namesake the WE Brown and V E Henderson of Toronto 
The filtrate is nch m chlorides which must fin 1 that ethylene will produce complete surgical 
be re absorbed in the tubules and hence a decision is ana^thesia bmng more potent and m other ways 
arrived at with regard to nval theories of unn iry preferable to mtrous oxide 

secretion Similarly Bloor s nephelometnc phos During the congress a number of important cine 
phoruB determination modified by H Winteratein matographic demonstrations were given perhaps 
of Rostock enabled the latter to investigate the the most mterestmg was by A Krogh of C ipenhagen 
phosphorus metabolism of the central nervous system which showed under great magnification thceflectof 
of the frog the phosphatides here play a considerable vanous agents on capillarv circulation (this film should 
part prove of immense value in teaching large classes) 

H J Hamburger and R Bnnkman of Gromngen In connexion with the congress a Harvey medal 
claim that the nervous stimulation of the heart sets the work of Mr Pilkington Jackson the Edmburgh 
free substances which influence the contraction of the sculptor was given to every member and the Um 
stomach and gut m the same way as if the nerves of versily of Edinburgh conferred honorary degrees on 

these organs are stimulated electncally they term cigl t distinguished foreign physiologists who were 

this humoral transmission of nervous impulses present namely Prof h Bottaszi professor of physi 

Papers of methodological importance were com olot,y University of Naples Prof W hinthoven 

mumcated by A Kossel of Heidelberg who has dis professor of physiology University of Leyden Prof 
covered in the dimtronaphtholsulpnomc acid of \\ II Howell professor of hygiene Johns Hopkins 
naphthol yellow a reagent for the quantitative pre University Baltimore Irof J E Jrhansson pro 

X ation of argmine and for the isolation of many lessor of physiology University of Stockholm Prof 
r bases and by E I ondon of Petrograd who A Kossw profesAor if physiology University of 
described a new method for investigating inter Heidelberg Ihof H H Mever professor of pharma 
mediate metabolism consisting m the uitrod iction of colog> T mversity of Vienna rtof I P Pawlow 
permanent metal cannulae mto deep seated abdominal pr fessoi of physiology I mversity of Petrograd and 
bloodvessels Prof Ch Ricnet piotessor of physiology in the Faculty 

Owmg to the circumstance that a conference on the ofMedicmc Pans 


A Seyenteenth Century University of London. 

‘p'VERY one knows that London wa« the last great were to be had on as easy terms as buildmgs by 
■*-' capital city to be provided with a University reason of the Warres in other Countries you may now 
The reason for this is not obvious but the fact remains h ive the choicest of their Professours of the Arts 
that after the failure of bir Thomas Gresham s great B t the True Lover s financial plan displays 
aspiration in the seventeenth century the mere idea greater optimism than knowledge of human nature 
of a University seems to have been droppel until it wamnts If every sincere Christian in London gave 
was revived by the Benthamites in the nmeteenth up one meat meal a week it would be possible to 
century But not altogether a sohtary enthusiast maintain he thinks twenty thousand poore 
now and again raised Ins voice In 1647 there wis bchoUars and a similar attention throughout the 
a cunous proposal launched m a pamphlet now ex Kingd >m an hundred thousand This greater number 
tremely rare for remedying this deficiencj The by no means dismays the Inie Lover on the 
proposal came to nought like many educational contrary it stirs his enthusiism After a general 
projects not only we may surmise because the course of military trammg twenty thousand of the 
country was m the gnp of the Civil War but as will choycest would be selected as ministers the re 
appear by reason of certain difficulties inherent m moinier being imployed m Trades or Navigation 
the scheme The title of the tract or rather part of and show themselves for the defence of this country 
the title — for it is a true child of the seventeenth I ions on the Land and Dolphines on the Seas 
century when long titles were the vogue — ^is Motives The elect would also Disciplme their Parishes and 
grounded upon the Word of God and utoh Honour put all England in Israels puture so that we might 
Profit and Pleasure for the present Foundmg an be a Nation of Souldiers and defend our Rehgion both 
Umversity m the Metropolis London anof the with Divine arguments and (U need required) with 

author chose to be known as a True I over of his corporall Armes also 

Nation and especially of the said City If the True Lover had read Milton s famous 

The True Lover is manifestly a Puritan and his Tractate on Education published three years earlier 
mam concern is with the shortness m the supply of he bad not been impressed by it nor had be apparently 
preachers of whom he estimates that we want more breathed any of the ideas which were a few years 
than 20 000 and are hopeless of awply without later to bnng about the first meetings of the nascent 
other provision than yet we have The old umver Royal Som^ His notions of curticula may be 
sities even at their prime could not bnng forth such desenbed as humanistic coloured with a pronounced 
numbers Now was the golden oppc^nity for utihtanamsm Three colleges were to house the 
London to remedy this lamentable dmect when so hundred thousand In one nothing but Latin was 
many neat houses may be had and made Colleges to be spoken and in two years the scholars would 
of with so httle alteration and Pauls Church and thus he aUe to speak as good Latin as they do English 
London House be the publike Schooles Tqpchers How easily afterwards he exclaims ' would they 
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attaine the Italian French and Spanish Tongues 
and in Merchandizing be fit to negotiate with the 
greatest Princes In a second College nothing would 
spoken but Greek and m a third Hebrew This 
would attract all forraigne Protestants of work m 
this wcstorne World as well as the Jews whose 
conversion is now 'll hand 
The vision of a truly Puritan Paradise opens up 
If I ondon were an University such pluming the 
Crest of this Royall City would cause it to present a 
more glorious aspect than all the lofty Cypresses m 
Constantmople doe unto all that approach unto it 
vea all the yeare long cause I on Ion to resemble 
Jerusalem in the fieast of Tabernacles Not only 
would there be a chaplain in every house of the 
nobdity (and even tne Cituens carry one some 
times ) but every godly merchant might have a 
gra iuato in hu ship and bea men (generally so 


prophane) might become Samts and theur maatert 
goods prosper in their hands 
That there will be objections from Cambridge and 
Oxford (the order of precedence is his and prompts 
a conjecture as to the True Lovers upbringing) is 
foreseen but these it can well be imagmed do not 
daunt such a buoyant optimism Your True Lover 
if he is worthy of the name has as httle difficulty 
with objections as with finance fhus there are nine 
answers to the three objections ( weak weaker 
weakest ) not any of which are objections founded 
upon such base things as accommodation and finance 
rahaps however it was this sort of objection which 

E iled with the Lord Mayor and ms colleagues 
rhom Motives are presented) as we 

the True Lovers Umversity durtttt build 
Jerusalem m London Which perhaps is just as 
well E D 


Immigration and Degeneracy in the United States ^ 


'piir United States Government is takmg measures 
A to control immigration so as tc ensure so far 
as IS possible that undesirables of all sorts shall be 
excluded Ihe present publication which w the 
statement of Dr Harry H I augl hii made before the 
Committee on Inimigr ition md Natur Uw ition of the 
House of Representatives is witness to its activity 
in this hrection By estimating the actual and 
predicted proportions of various sorts of degeneracy 
contributetl by the various stocks that enter the 
Unite 1 Stitts It is possible by e\elu ling immigrants 
from those foreign cointnes that contribute more 
than their share to ensure that tl e healthiest possible 
stocks only arc admitted 

The stitement of Dr Liughliu covers feeble 
mindodness insamty cnminahty epilepsy inebnacy 
leprosy tuberculosis blindness deafness deforma 
tl in and dejicndency It is found that each of these 
forms of degeneracy demand distinct methods of 
treatment lor example it is comparatively easy 
to control feeble mindedness for it manifests itself 
early in hfe Therefore it is founi that the native 
white population contributes proportionally more 
than the immigrant white to the feeble minded part 
of the population On the other hanl insanity 
which manifests itself much later in hfe is not so 
easy to diagnose m the immigrant with the consc 
quence that the immigrants of the present generation 
have a higher incidence of mental mstabihty than is 
possessed by the foundation families Ihercfore it 


A ly d Amsr ■ • Mndera Mel Ing Pot Heiui ga before the 
C nun ttee o Immisnt on and Netureliutkm Ho k of Repre eautivei 
Sxty eventh Congie Thirds on Novenber ai 1921 Satementby 
Hairy M L eh n (SantlyC) yay 831 (Waih ngto Ouvenunent 


IS proposed that immigrants should come of families 
with no record of insanity 

The case of crime is mterestmg Those countries 
that have contributed least to the cnmmal population 
of the Unite 1 States are Great Bntam Scandinavia 
Ireland Germany and the Netherlands t e precisely 
those that ha\e contnbuted the foundation stocks 
Ihe Southern European countries have contnbuted a 
far larger proportion and this is probably due in the 
opinion of Dr I aughlin to a change in social environ 
ment with a consequent social malodiustment 
Since crimmalistic tendencies show themselves early 
in life It has been possible to exclude this typo with 
a conuderable legree of success 

The analysis of figures has made it possible to 
reach some mterestmg conclusions with regard to the 
contnbutions to degeneracy made by the different 
constituent elements of the population of the Umted 
States and it is evident from this report that before 
long wc shall know much more than we do at present 
about the problem of degeneracy One definite 
conclusion seems to have been reached by Dr 
I aughhn he states that custodial madequates 
are for the most part recruited from a relatively small 
portion of the families of the whole population This 
means that social madequacy is not a result of 
accident or bad environment but that pnmanly 
most custodial inadequacy is founded upon degenerate 
inheritance 

The ultimate effects of tlie prosecution of a 
thoroughgoing pohey of immigration control will be 
far reaching for the Umted States will be able to 
absorb the healthy stocks and to reject the unhealthy 
thus greatly benefitmg itself at the double expense of 
European countries W j Perry 


Fire Hazards and Fire 

'T*HE subject of fire risk prevention and extinction 
A on oilfields is one which the public as a whole 
tends to take very much for granted only being stin^ 
to mterest by press reports of oil well fires such as 
occurred in Tnnidad some two years ago when 
thousands of pounds worth of damage was done or 
bv more serious disasters on some of the American 
fields involvmg the loss of many lives On ^e other 
hand those concerned with the actual control of 
oilfields if not the employees themselves are very 
much ahve to the ever present danger of a conflagra 
tion ansmg from the high degree of inflaunmabihty of 
petroleum and its products and they know usually 
only too well from experience that oil fires from the 
inherent nature of the materials involved are by far 
the most difficult to combat successfully 
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Extinction on Oilfields 

Prof J S S Brume chose this subject as the theme 
of his valedictory address to the Institution of 
Petroleum Technologists recently and m view of the 
rapid and generally unappreciated evolution of 
modem methods of oil fire extmction especially as 
practised in America his dissertation was particutoly 
welcome It certamly stimulated mernbers of h<f 
audience to a keener perception of the risks run 
by those engaged m all branches of the mdustry 
without m any sense being either netimtirmB l or 
alarming 

As with other undesuuble evils prevention 
better than cure the greatest poesible care is 
nowadays to meet by precautionary measures the 
contingenaes of oil well and oil tank fires Unfortun- 
ately one of the chief causes h ghtnm g u extremely 
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difficult to safeguard against and the kws of oil by I 
^tion of the aseociated eases during storms is a I 
ffirmidable problem especumy m certain ports of the 
United States In the Mid Contment field for 
example as much as i ooo ooo barrels of oil per 
annum has been lost m this wny 

Preventive measures consist for the most part m 
the employment of spec ally di signed storage tanks 
the woMen top surmounting the metal body bemg 
a favoured form in Amenca This typo of tank 
18 omn to the objection that contmuity of metal is 
broken so that perfect protection fr^ lightmng 
cannot be assured In this country all metm tanks 
are preferred sometimes steam Imes are led to the 
tops of the tanks for discharging steam freely at the 
approach of a thunderstorm though m the case of 
large tank farms the method proves impracticable 
Tanks are usually built in the centre of sump holes 
while a clearance of 200 feet between the site of each 
tank 18 desirable Probably the most recent method 
for preventmg oil tank fires is that concerned with 
the use of Sealite an artificial preparation con 
Slating of a mixture of glucose ^ycerm calcium 
chloride glue and starch Tlus mixture can be 
rendered tighter than oil by aeration and when 
pumped into the tanlcs it floats on the oil thus ore 
venting evaporation anil also combustion The 
better known (oami^c I irefoam system of fire 
extinction is only applicable once a fire has started 
this depends on the foaming reaction set up by 
brmging together alum and hconce bv which carbon 
dioxide IS generated thus effectively chokmg the fire 


Oilfield fire may of course be due to other causes 
besides hghtnmg the friction of the crown pulley 
when bailing operations are in progress on the ng 
crossed guy Imes or wires causing sparks which imite 
the volatile gases the throumg down of lifted 
cigarette ends (regarded as a criminal offence in some 
countries — and rightly so) spontaneous combustion 
of gas lines leaky pipe lines all thcoe contribute 
to the possible risks to oe guarded against 
A somewhat novel and gencr^y unsuspected 
cause of petrol fires is the power which the mobile 
spirit has of generating static electricity Ignition 
of volatile oils through static discharge has been 
known in hairdressers shops in garages uhere men 
have chanced to clean their hands with silk rag 
soaked m petrol in filhng up petrol tanks of motor 
cars usmg a piece of chamois leather for filtration 
purposes A still more curious case is that of the 
chauffeur who was drawing from a self measuring 
tank mto a can bearing a wooden handle he hung 
the can by this handle thus msulaling the receptacle 
ind under these conditions the oil caught fire on two 
successive occasions 

Ihe moral of these examples is obvious They 
serve to show however the meticulous care necessary 
m handling petroleum under all conditions and it 
speaks volumes for the administrative and techmeal 
ability of those responsible for storage and distribution 
of oils that the disasters attending oil fires are so few 
not onh in Great Britain but also in Amenca wheie 
such vast cjuantiUes of inflammable spint are dealt 
with annually H B Milwr 


The Greenwich Magnetic Obsenratory 


Proposed Rpmovai, 
AGNEl I( observations were commenced at the 
Royal Observatory Greenwich in the vear 
1840 They included absolute observations of the 
magnetic elements together with tye observations 
obtained at first evei^ two hours and afterwards 
every hour for determination of the variation of the 
elements In 1847 continuous photographic rcuirds 
of the elements were introduced and have been con 
tinned until the present time The length of this 
contmuous senes of observations provides valuable 
material for the study of the phenomena of terrestrial 
magnetism It was by their means tli it Mr LIlis 
demonstrated the ii year penodicitv common to the 
variations m the diurnal ranges of the mignetic 
elements and to the sun spot penod and that Mr 
Maunder established the connexion between the 
recurrence of magnetic storms and the rotation of 
the sun More recently Dr Chapman by using 
the Greenwich observations combined with similar 
records of one or two other observatories which have 
a long series has been enabled to put fonvard a 
comprehensive theory connectmg magnetic storms 
and the regular diurnal vanations of the elements 
with the electnfication of and movements in the 
atmosphere caused by the discharge from the sun 
of electrified corpuscles The Admiralty magnetic 
charts are constructed at Greenwich the last issue 
in 1922 consisting of three large scale maps showing 
the magnetic variation and three smaller maps 
showing the magnetic variation dip and boruontal 
mtensity for the whole world 
Durmg the last twenty years the magnetic observa 
tions have all been transferred to buildings con 
structed of non magnetic materials m a special 
enclosure in Gteenwidi Park away from the iron in 
the Observfitory The mstruments have also been 
modified and unproved With the growrth of ej^tne 
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trution in the lattoi part of the last cent 11 \ steps 
had to bo taken to safeguard the Observatory from 
dtet irbdiices due to leakage currents Sinu IJ13 a 
pn tectiM cl luse I as been inserted in ill I’arhamentdry 
Bills for elcetne rail or tninways runnmg within hvc 
miles of Greenwieh and 1 clause requiring insulated 
returns if running within three miles VVilh these 
safeguards the distuiban es though perceptible have 
been kept wntbm reasonable hmits 

On the decision of the South leastem and Cliatham 
Rulway Co to electrify its local services which run 
in the near vicmlty of mil on both sides of the 
Observatory the question of safegu irdmg the interests 
of the Observatory was taken up with the Ministry 
of fiansport It was ultiiiiately agreed that the 
most satisfiuitory arrangement for both parties and 
the cheapest for the ra^way company would be to 
move the magnetic observatory to anothei site the 
railway company defraying the costs of the removal 
and the extra cost of maintenance thereby involvid 
A site near laindon was desirable not only so that 
supervision from Greenwich would be eas> but also 
in order to maintam a first class magnetic station in 
the south east of England After examination of all 
Sites within fifty miln of Greenwich which were at 
least three miles from any existing railway the region 
which seemed to offer least probability of being 
affected m the future by railway extensions or bnildmg 
operations was that around Holmbury St Mary m 
Surrey The site finally chosen as thp most suitable 
in the neighbourhood is on the lower slopes of Holm 
bury Hill 

Some opposition has been aroused owmg to it 
being common land The buildmgs to be erected on 
It would bo low and not unsightlv and would not 
mterfere with the amenities of the district The fact 
of being on tommon land would on the other hand. 
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aff( rd 1 guar intee 'igainst disturbance bv possible 
future building operations 1 he Admiralty has 
undertaken to meet the wishes of the Commons and 
tootpaths Preservation Society by acquiring an 
eqi al irea of land adjacent to the common and addmg 
It to It e common so that the total area of the common 
w ill not be reduced 


Academic Biology 

U NDP R the title The Dry rot of our Academic 
Biology Prof W M Wheeler ddivered a 
most provocative address to the American Society 
of Naturilisits which is pnnted in Science (vol 57 
pp 6i 71) fhe ildress may have been written 
under the reaction from the author s labours upon a 
volume of 1100 pages upon ants but it provides food 
for thought for the teacher of biology The title 
seems to have been chosen in part with an impish 
desire to lead the librarian astray so that future 
students of the fungi mav find it reposmg un 
ashamed between such monuments of cryptogamie 
erudition as the 74 folio vol imes of Professor Farlow s 
iuadstojis of ( o 1 s lootstool and the 27 quarto 
volumes of Professor Ihaxters I aboulbemslea of 
the Universe in part to indic ite Prof Wheeler s 
foreboding as to the devast iting effect of academic 
biology upon the young minds exposed to the danger 
Appirently 25 per cent of the yoing men and 
women graduating in the I nite 1 States have had at 
least the e j iivalent of an elementary course in 
botany or zoology but of these very few exhibit a 
vital ind ibi lit g interest in biologic il inqiuy This 
see ns to have Ic 1 to this interesting analysis of the 
relative mefieeti vent ss of biolomcal teichmg (tmged 
perhaps with the after effects of eleven hundre I pages 
upon ants ) Some of the suggested defects will 
certainly provoke sympathetic response m Great 
Britain foi instanci the complaint that biologists are 
compelle 1 to be most active pe 1 igogically during the 
annual glacial period with a consequent reliance 
upon preserved material of convenient Wpes and a 
great restriction of field studies The mature 
student who after four yeirs in a dmmty school 
relinquished attendance upon a course m genetics 
because the pirofessor s mental processes were so 
similar to those of his hvuiity teachers when they 
held forth on predestination salvation through grace 
etc IS cited as part of a general indictment which 
suggests the reflection that the best culture medium 
for the academic dry rot fungus consists of about 
equal parts of narrow unsymp ithetic specialisation 
and normal or precocious senue abstraction There 
arc redeeming features however and the author 
rejects a fnend s remedial proposal that staffs should 
be complctelv changed and buildmgs burnt out or 
thoroughly disinfected every 25 years 1 Another 
tendency which is deplored is the migration of the 
Vmencan gra luate to the C erman 1 ilioratory and 
the teaching of authority instead of spendmg the 
few precious post graduate years among the problems 
provided at her door by the flora and fauna of the 
tnmics 

Two positive suggestions for improvement are made 
hrst that teichmg should be more ecological in a 
very wi le sense of the term and botany is certainly 
moving very rapidly m this direction in Great 
Britain secondly that opportunities should be 
provided for the amateur naturalist to meet the 
young student both m the laboratory and in the 
field and so counteract the paralysing influence of 
academic formalism by his unprofessional enthusiasm 
and interest 
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University and Educational Intelligence 

loNDON — ^The work of the Ramsay Memorial 
Department of Chemical Engmeermg at Umvemty 
College will begin m October The department has 
been instituted with the object of enabbng young 
graduates m chemistry and engineenng who have 
already obtamed a good traimng m the fundamental 
sciences of chemistry physics and mathematiLa to 
direct their studies and inve&timtions towards the 
apphcation of the pnaciples of pnyucol chemistry to 
the scientibc design and operahon of the apparatus 
and processes of chemical industry m general Mr 
£ C Williams of the University of Manchester has 
been appointed professor m charge of the ct|p||||||^ment 
An assistant lecturer w ho must hive had an engmeer 
mg traimng will shortly be appomted by t niversity 
College Committee 

The Holland scholarship in metallurgy in connexion 
with the University College of Swansea is to be 
offered m competition on September 10 and following 
days The scholarship is of the annual value of 50I 
and tenable for three years Turther particulars arc 
obtainable from the Registrar of the College 

A iTMiTED number of grants in aid to jumor 
assistants in chemicxl worki and laboratories in or 
near I ondon desirous of exten ling their knowledge 
of chemistry will shortly be allocated by the com 
mittcc of the Salters Institute of Industrial Chemistry 
Applications must be sent before Siptcmber 15 to the 
director of the Instit itc Salteis ti ill St Swithin s 
I ane E C 4 

AppTicAriONb are invited by the Royal College of 
Physicians of Edinburgh for the Parkin prize value 
loot which IS open to competitors of all nations fot 
the best essay on the curative effects of carbonic acid 
gas or otiu r forms of carbon m cholera for different 
forms of f evi r and other diseases Completing cssav s 
which must be wiitten m Fnghsh must leich the 
Secretary of the College not later thm December 31 
next bear a motto and be accomptmc 1 by a sealra 
envelope bearing the same motto outside and the 
auth sr s name insidi It is stipulated that the sue 
cessful candidate shall publish bis essay at his own 
expense and present a printed copy of it to the college 
within the space of three months after the adjudication 
of the prize 

Much of the scientifac mformation latent m govern 
ment piibhcxtions foils to reach those to whom it 
woul 1 DC of the greotest utihty An example of how 
such information can be made more generally access 
ible 18 the index issued bv the I mted States Bureau 
of F location to documents having a bearing on the 
subject of home econoimcs This (revised March 
1^3) includes not only 5 s of the Bureau a own 
pamphlets but several hundreds of others issued by 
the Department of Agnculture the Bureaus of 
Stmdards of Mmes and of I<uhene8 the Labour 
Department Children s Bureau the Public Health 
Service the Federal Board of Vocational Education 
and the American Red Cross 

The janitor of a modem school bmlding is next 
to the principal perhaps the most important officer 
in the school ’ pronouncement by Dr Dresslar, 

an Amencan authority on school hymene is quoted 
with ipproval by the author of The &hool Jamtor 
a study of the factions and administration of school 
I i^tor service BuUetm 1022 No 24 of the Umted 
States Bureau of Education The writer goes on to 
show that ilthough the average annual salarv ol 
I school janitors IS 980 dollars or more than 50 per cent 
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hlsjher than that of elementary and high school 
teadiers including principals most people fail to 
realise the importance of this service or mdeed to 
give the subject any thought at all with the result 
that most janitors are seated and appomted for 
personal or TOlitical reasons rather than on the basis 
of ment and many are mcompetent and physically 
mentally and morally unfit Tn view of the large 
control exercised by them over health conditions 
especially as regards cleanimess air and light their 
moral mfiuence and the high importance of their 
work educationally as settmg standards of house 
keepmg and taste and' financially as aficcling the 
preservation of valuable property it is surprising that 
this 18 the first comprehensive study of the subject 
that has been published m America 
Thf teachmg of avics and the encouragement of 
activities making for good iitirenship have received 
a large and increasing amount of attention m the 
Unit^ States since the War Numerous pamphlets 
and leaflets issued by the Bureau of Edmation on 
lessons m civics in the elementary grides pre 
paration of tcarhers of the social studies for secondary 
schools boy scouts and girl scouts lessons in 
community and national life Amencanisstion 
the teaching of civics as an agency for community 
interest and ciii/tnship (by the (ommissioner of 
Education) etc liave recorded and stimulated the 
movement The last of the senes is Bulletin 1922 
No 4S on Status of certain siKial studies m hit,h 
schools This gives the results of an investigatif n 
conducted by the Bureau in 1922 and compares them 
with the facts revealed by a similar inquiry in 19* » 
Important changes have dei eloped in the treatment 
of civics and economics m the schools the tendency 
being to make the courses more practical and to deal 
with modem social and economical problems instead 
of merely with the machinery of government ami 
economic theory Of the 13 000 largest high schools 
of the countiy to which a questionnaire was sent in 
1922 half sent replies and of these 88 per cent offer 
instruction in civus most of the courses being 
obhgatorv and 41 pier cent offer courses in economics 
more than one third of which are obligatory 

Some recent developments in educational journalism 
are described bv Prof Carsm Ryan of Swarthniore 
College in Bulletin 23 of 1923 of the United States 
Bureau of Fducation The technical educational 
journals have been hard hit bj the nso in costs of 
production and have vith difficulty held their own 
Of the 144 loumals listed in the bulletin not more 
than 10 with an aMregate cuculation of less than 
40 000 attempt to deal with educational problems m 
a national way free of associational connexions 
Forty eight State and associational periodicals h ive 
an aggregate circulation of 234 800 I hey include 
the Tonmal of the National Education Association 
which in less than two years has attained a circulation 
of 130 000 Educational journalism m the doily 
newspapers has maintain^ itself effectively and 
unproved m quahty Although the daily school 
page IS still maintained by about 10 per cent of the 
chief Araencan dailies the present tendency in 
newspaper treatment of education is away from such 
departmental methods educational news should 
It IS considered not be so labelled and should compete 
with other news for position On the part of school 
and college authorities there is a marked disposition 
to welcome and co-operate Vith newspaper men 
For example one reporter was allowed to go through 
the schools of the atv sitting each dav m a class room 
among the pupils to write a day by -day first band 
scoouQt of schmlmg m all the grades 
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Societies and Academies. 

Paris 

Academy of Sciences July 40 — M Guillaume 
Bigourdan in the chiir — Oibnel Bertrand and B 
Benson A kmd of physiologic il mut ition observed 
in mice During the study of the effects of the 
addition of a trace of *1x1 to the food of mice in the 
ibsence of vitamins one mouse survived tleven 
Weeks before showing any symptom of tiouble 
while all the other animals lived only from three to 
five weeks — V Grignard and M Dubien The con 
dtnsing action of the mixed magnesium ilcoh litcs 
ROMgX The alcoholatcs of tlio type ( , 11 , O Mgl 
produce energetic condensation of aldehydes ind 
ketones aldols being formed — Jem Chazy The 
field of gravitation of two fixed masses in the theory 
of rehtivity — ^Th Varopouloi The number of 
exceptional values of multiform functions — Ch 
Maurain, A TouMaint and K Pns The me isuienient 
t f ur resistance on rnlway mntcnal An lu nnt of 
the results of experiments earned out tn a me del 
tr iin one twentieth real size — Albert Portevin ind 
1 r in90is Le Chatelicr Obtaining by he it treatment 
light tlummmm alloys of high tensile strength not 
tent ining magnesium I he effect of the temper iturc 
of Umpenng is given for m iluminium all v (f 4 l>cr 
c nt copper 08 per ent iinngancse o j8 jicr cent 
silic n) and the results eontiasted with illjis if the 
duialimin type contiining inignesnin — Andie Job 
and ( u> Emschwiller Ihc pliotoehcmu il icduetien 
ot /inc sulphide Phosphorescent «m sulphide 
suspended m oir free witer and submitted tn viltri 
s 1C Id radiation from i mercury lamp gives met illic zinc 
and free sulphur somecentigramsofrincjici he ur being 
formed— M m Wertenstein and Jedrzejewski The 
evaj r tion of cirbon The rite ol evipontirn (m) 
of i rbon filimcnt has lieen ddcnnincd it temper! 
turcs between >Koo ind 3400 C absolute luel the 
results oic m aciord with tlic equation 

log m 14 ig 47 000 - i ''s log T 

I rom this 4100 ( alls is deduced is the h Img 
I mt of carbon — P Lebeau A method ft tliermal 
fr ctionation of gases arising from the c irbe nisstion 
of s 1 1 combustibles The fuel is lu itcd m a \ icuum 
to tcrap“ratures increasing by steps of 1 10 T md 
tie gis pumjicd out it each stage ind analysed The 
results witli seven fuels rf diflerenl typo are gnen 
m a dii^m — l<cn6 Reich New org incract iMic 
eempeunns copper phinyl and siKcr jhenvl 
f opper phenyl h is be en isolated as the result of the 
icaction of dij cuprous irdidc on m ethcrcil solution 
of phcnylmagncbvum bromide (m an itmosphere of 
niti gtn) The product is unstiblc guing copper 
and diphenyl at 80° t topper ethyl proved too 
uiistibk to isolitc although mere were indications 
of its formation Silver phenyl was nrepired by i 
similir reaction under ether at - 18® C it is com 
plctcly decomposed m a few hours into siher and 
diphenyl — I Bert Bromodiphcnylmethane ind the 
Gngnard reaction The main proeiuet of the rt iction 
of magnesium on bromodiphenylmcthane is tetri 
phenylethane — M Paatureau and H Bernard A new 
method of passmg from mesityl oxide to tetn 
mcthylglycerol —Alphonse Mailhe The preparation 
of petrol starting with animal and segetable oils 
Rape oil heated with ruic chloride his been shown 
in an earlier communication to give nse to low 
boiling hydrocarbons It is now shown that various 
other animal and vegetable oils behave similarly 
heating anhydrous imc chloride — R Posm. Ph 
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Hagine ind K Duboii XanthyL compounds denved 
from immo acids — Albert Michel Liey md Henn 
Termier Ihe Iripp rocks m the region of Raon- 

I Ltapo (Vosges) —I ticnne Patte The isle of abhea 
an lnd( Chmese volcsno of recent appear ince This 
volcinic islind wis discovered in the process of 
fomiiti n by the Japincse ship U'aMasattiaru on 
March iq 2 s The volcano was very active a 
fortnight liter By May 27 the irta of the island 
had been reduced by abcut one thud and the 
eruption li id ceased — h Ehrmann and J Savomin 
Complement to the stratigraphic scale ot the Kabylic 
desBabors Al^na — G Pontier 1 he fossil elephants 
of I ngland The mut itions of Flepkas atiiiquut m the 
upper I hocene ind Fnglish Quartemary — H Cohn 
and H BeWal The soluble hydrocarbons of the 
wheat (.ron m the course of development — A 
Policard and G Mangenot The stvte of the oil in 
the resene cell of the fitty seeds The seed m 
gcrmin ition — I? Grynfeltt The anatomical con 
btitution and the signification of the p ivilion of the 
utenni tube m woman — J iiles Amar The phenomena 
of respiration Prom i consideraticn 1 the totil 
surface of the red blood corpuscles and tlie volume 
of oxy(;en consumed per minute it is u ncludcd that 
the hematic ibsorptiin is aubonlmate to the pre- 
liminary solution of the oxygen m th< blood fluid 
The tine funclioi of the red corpuscles is to increase 
by their oxygen absorption intl to icculmse like i 
flywheel the oxygen reserve r f the highti animals — 
R FaillieandJ P Langloi* 1 he em rgy expenditure 
of the rginism in walking down hill tn in melmtd 
pi me — li Herpin The swarming m full daylight 
of a Pi II syllis lamelh^tra I mile h Terrotna and 

II BarthdUmy The lomposition of the organisms 
in till tourse of ovogeno is in the frog Rana fusca 
I here is n it i synthesis ol fat at the expense of the 
tissues but a transport to the ov iry < f fat previously 
lecumulitid m the orginism At the miment the 
eggs lie dclucred the animal without the ovanes 
contains i lery small proiwrtion if fitly matter — 
Cli Dejean flu rigin of the vitreous liody and of 
the zonule O Duboscq and 1 Grasii The small 
flagelle it Calotermes flaoicolh\ — 1 tienne and 
Film nd Sergent ind A Catanei \aiiinition against 
paludism ot birds obtained by the inoculation of i 
srii ill nunibci of living sporo/ntes 


MrLBOURwr 

Royal Society of Victoria June 7 L J Hartung 
llie Mount Wilson solar observitory V general 
accjunt )f the speitiolieliogriph and the estab 
lishmcnt of the observatory on Mount Wilson was 
given The solar tower telescopes and the great 
icflcitir-. for stell ir ind nebular work were described 
ind some of the lines of investigation which these 
instruments have rendered possible were discussed 
In conclusicn reference wis made to the projected 
Austriliin solar observatory on Mt Stromlo from 
which much may be expected 
June 1^— Mr Wiscwould president in the chair — 
F F J Love Acceleraticn of gravity at the Melbourne 
Observatory On taking Wnght s determination mto 
account together with &ose utilised by the author m 
his previous paper the value of g is mcrcascd and the 
mean error dmimishcd by o oot em /sec * Reasons 
ire given for regardmg Wnght s recent suggestion of 
V ination m g with the time as unnecessary —Sydney 
Pern Ehfiercnt times of Australian boomerangs 
and their flight The different types of war and 
return boomerangs found amon^ the vanous 
bca were desenbed and also the methods of making 
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the boomerangs and how they were thrown The 
luthor attnbuted the ongm of the boomerang to the 
slow evolution of the throwing stick which when 
flattened and shghtly twisted was capable of greatly 
mcreased range T^ stick took a shghtly arenUir 
course and by modifying it a boomerang wtuch would 
return was eventually developed The different 
flights possible witli the return boomerang were 
illustrate by wire models and the method of tnrowmg 
them to attam these different flights were explamed 
Four different ways of making the return boomerang 
were shown 


Sydnly 

Linnean Society ef New South Wal^Jltiil 18 — 
Mr A F Basset Hull president m the chair — "Vi 
F Blakely The T oranthaceae of Australia Pt iv 
A contmuation of the systematic descriptions eleven 
speaes and six varieties liemg dealt with of which 
six speaes and five varieties are described as new — 
H I Jeneen Some notes on the Permo Carboniferous 
and overlymg systems m Central Queensland A 
summary of Ae results of geological recunnaissance 
work in the country lymg between the Lbarlevnlle 
Rulwxj hne md the longreach Railway Ime m 
Westpm Queenslind Notes ire given on the geo 
logical sequence m the C imarvons and on the Bowen 
formations m the type distnct — Ven Irwin- Smith 
Studies m life histones of Australian Diptera Brachy 
cera (1 ) btrabomyiidae No 4 The rc^iratory 
system m lirvi pupa and imago of Metoponta 
rubrxeepi Macquart A contnbution to the subject 
of the post embryomc development md comparitive 
morphology of the respiratory system in Diptera and 
m insects in general 

May 30 — ^Mr A F Basset Hull president in the 
chair — H J Carter Revision of the genera Lthon 
Cisseis and tbcir allies — 1 Harvey Johnston and G 
H Hardy A revision of the Austr ihm Diptera belong 
mg to the genus Sarcophxga Tins group of flies is 
of medical and vetennary interest Fight names are 
placed as synonyms for tne first time one new species 
IS desenbea one is given i m w name and one which 
evidently has been imported from Nortli America 
IS 'idded to the list m iking twenty three species 
now known from Australia — A A Lawton The 
life history of Mtcrocachrys tetragona (Hook ) Prac 
tically a complete account of the giunetophyte 
structures of one of the rarest and most inlerestmg 
of the Australian Podocarpmese — J McLuckie 
Studies in symbiosis iv The root nodules of 
Lasnanna Cunmnghatmafia md their physiological 
significance 
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InTentors and Patents. 

T he relations which exist between an employer 
and his employee as regards patents for mven- 
tions are well known and, on the whole, are ]ust and 
stand the test of time On our part, we are always 
ready, and indeed anxious, to uphold the nghts of 
mventors , none the less so when the inventor happens 
also to be an employee That there have been acts of 
injustice towards the employee is notonous, and that 
an inventor occasionally suffers at the hands of his 
employ er is beyond dispute It is well, therefore, to be 
reminded from time to time of the employee s views, if 
only to seek opportumty for the removal of hardship 
under which the employee inventor may labour To 
his grievances a short article by Mr P Freedman is 
devoted m the July August number of the Santitfie 
Worker, where, by a senes of selected examples, there is 
advanced a rough but true picture of the present 
tnals of the needy inventor who is an employee of a 
private firm 

Ihe details, however, of these examples, whereby 
the conclusions which have been drawn from them 
may be chocked are wholly absent But without 
impugning m any way the accuracy of the examples, 
considerable expenence suggests that the addition 
which inventors make to the stock of public knowledge 
IS often neither so great in amount nor so important 
m extent as mventors would have us believe Many 
a hrilhant idea proves to be almost valueless to the 
community unless means for presenting it in practical 
form are devised by those whose everyday business 
IS the immediate satisfictiun of the public wants 
Employers, as is said, must live, and it is to their 
interest to adopt the latest and most efficient devices 
irres|)ective of the quarters m which they arise 
The subtle and elusive quahty of mventiveness is 
such as to require all the efforts of employers to stimu 
late its exhibition by those m their employ Harsh 
and inequitable treatment of employees conduces to 
the satisfaction of neither party In short, mutualityj 
m aim with due regard to the dictates of justice are, 
m the long run, found to pay 

In the same article the suggestion is put forward for 
a patents committee to be set up to report upon novel 
ideas the members of the conmuttee being thoroughly 
able techmeal men and men of high reputation The 
good opmion of this body w ould enable the inventor “ to 
obtain financial backmg for his idea and free him from 
rank robbery ’ It would also help, ft s said, m brings 
mg the mventor into touch with those who might assist 
him m furthenng his aims The author of the article 
dehberately abstains from elaboratmg the scheme m 
detail, but m this matter urges energetic actmo 
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AS the policy of the National Union of Saentific 
Workers 

The idea of a patents committee of this character, it 
may be remarked, is a favourite one with reformers, 
but however much there is to be said in its favour. 
Its formation, functions, and operations would be such 
as to render the idea all but impossible in practice A 
very near approach to the constitution and working of 
such a committee was to be witnessed during the War 
Many consultative bodies, in the exceptional circum 
stances of the time, were established by the Ministry of 
Munitions for estimating the value of inventions As 
a result, a vast accumulation of information upon the 
practical workmg of those consultative bodies was 
obtamed , information which, if made available to the 
public, would indicate how little the expectation of 
reformers m this direction could be realised Sound 
contribution to the discussion of the relation between 
employer and employed as regards inventions and 
their mutuality of interest is ever welcome, and m the 
proper quarters should always receive careful attention 
It IS open to question however, whether the claims of 
the emplojee will be materially enhanced by the 
advocacy which appears in the Saenttfic 11 orker, where 
some basic misconception occurs m respect of the 
employee’s legal position, and where the implication bes 
that all employers are to be judged by reference to the 
action of those who abuse their position 

In a second article devoted to patents m the same 
issue of the Setenttfic Worker Dr N R Campbell urges 
the entire abolition of the patent system without any 
defimte substitute He considers that the system 
gives industrialists a wholly false view of the place of 
saence in industry and, in consequence, diminishes the 
number of scientific workers whom they employ 
" So long,” says Dr Campbell, “ as we associate 
scientific work with patents, the delusion that is 
responsible for the backward state of scientific mdustry 
in this country will contmue,’ and, if patents were 
abohshed, manufacturers would have to relv upon the 
excellence of their products and the efficiency of their 
processes and not on the establishment of monopohes 
There must be dismissed once for all. Dr Campbell 
contmues, the wild idea that, by some modification of 
patent law or machmery, there can be wrested from 
the greedy capitalist some enormous profit that he 
makes by exploitation of the int enter 
Dr Campbell refers also to the necessity, in the 
case of a really important invention, of spendmg many 
thousands of pounds upon defending a patent m the 
courts This necessity is and has been a crying evil 
which seems to be almost inseparable from the existing 
patent law It is indeed remarkable that the talent of 
Sj|^ legal expert umted with the genius of the manu- I 
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facturer have not yet succeeded m evolvmg a scheme 
whereby, at a relatively small cost, the scope of an 
invention may be accurately defined and the vahdity 
of Its protecting patent readily deterimned The diffi- 
culties m the production of such a scheme, which with- 
out losing sight of the interests of the pubhc shall yet 
reserve to the mventer all the nghts to which he is 
entitled, are undoubtedly great, but surely some 
means are discoverable whereby the present outlay 
for obtaining confirmation of an important patent 
and the settlement of the allegation of infnngement 
could be much reduced Ihe Natio^lhN^nion of 
Scientific Workers would indeed be doing true yeoman’s 
service if, in all its beanngs, the Umon would consider 
this matter and assist in bnnging about a much- 
needed reform 


The Social Influence of the Internal 
Combustion Eng^ine. 

The Internal Combustion Engine By Harry R Ricardo 
Vol 3 High speed Engines Pp vii + 373 
(London, Glasgow and Bombay Blackie and Son, 
Ltd , 1933 ) 3 or net 

I T does not seem long ago, though actually fourteen 
years have passed, smee we overheard a well- 
known man of letters gently curb the impulsive pen 
of a younger writer who wished to record an impression 
that the increasmg use of the internal combustion 
engme must prove a vital factor m our commg civilisa- 
tion Events have moved so rapidly that it now seems 
surprising that this impression could have appeared 
to be an overstatement But fourteen years ago the 
man in the street was quite unaware of what sort 
of thing an “ internal combustion engine ” might be, 
if mdeed such a thing existed Moreover, until that 
time no engineering writer had even dared to put 
so unfamihar a title on the cover of his book Gas 
engmes, oil engines, and petrol engines were of course 
known, but it was scarcely suspected that apparatus of 
that sort was hkely to have any primary efiect on world 
history 

Who would have then divined that the mtroduction 
by Daimler, fourteen years still earher, of the high- 
speed petrol engine was of such potentiality that it 
would become a debatable point whether our “ sure 
shield,” the Bntish Navy, should be allowed to have its 
Smgapore base strengthened, m advance of the pro- 
vision of an adequate home defence force of those 
aircraft the very existence of which is one outcome of 
the pioneer work of Daimler ? This is, it is true, merely 
a mihtary parallel, but equally striking ones could be 
drawn from civilian activities The development of 
intemal-combustion-engme road transport is one of the 
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duef chAisctenttict of the ege we kre m Lven m 
England it is sufficiently itnking, but in the United 
States one person m every ten, man, woman, and 
child, has an automobile, an average of one to every 
alternate household Even so the continued output of 
the Ford factory is measured m thousands of cars per 
day America may be a land of wide spaces, but if 
this rate should contmue it is not difficult to foresee a 
further field for the activities of control societies, 
this tune aiming at control of the Ford birth rate 
The growth of road transport was not due to the 
stimulus of the War it was in full steady growth 
before 1914 But in the case of aviation the future 
of the aero engine as a prime mover u and must be 
vitally affected by the stimulus which grew from the 
War and still continues During the War itself the 
best scientific and engineenng talent was encouraged 
by every possible facility, and by lavish outpourings of 
money to produce yet newer and newer developments 
of the mtemal combustion engme— whether for aviation, 
tanks, seagoing craft, or road transport , hut chiefly 
for aviation Aviation offered then a prospect of a 
way out from what seemed an endless deadloi k people 
had begun to fear that m the great struggle, there 
had unconsciously been invented a new, and very 
unpleasant way of hfe Smee then a relatively im 
poverished world has sought to find less costly means of 
defence than the old , and the public, led doubtless by 
the results of certam American experiments has begun 
to look towards the relatively cheap defence by air 
craft as affording a loophole for escape from finanaal 
burdens which ought threaten to become overwhelming 
As a mere busmess proposition, therefore it pays 
to encourage aviation, and the surest path of progress 
in this sense hes in the development of improi ed aero 
engines which shall be of unprecedented power of 
extreme hghtness and yet be able to operate with 
equal facility at any altitude and at any temperature 
One of the pioneers in this necessary development 
of the mtemal combustion engme is Mr Ricardo 
We reviewed some httle time back the first volume 
of his book "(Naturf, January 13, p 43) That 
volume dealt mainly with ^e older slow speed 
engme The second volume » concerned with the 
high speed engme and with its utilisation for certam 
specialised purposes It is a fine record of saentific 
research work , earned out m no small measure by Mr 
Ricardo himself, or by those with whom he has been 
associated, directly or mdirectly, through the medium 
of the Aeronautical Research Committee 
We are well acquainted with most of the books on 
this subject which have appeared during say the last 
twenty yean, and it is stnkmg to reflect on the change 
in the pomt of view shown by the wnters at the bemn 
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mng of that penod and at the end If Mr Ricardo be 
taken as typical of the modem wnters, and to do so is td 
pay them compliment, it wiU be seen from even a 
cursory survey of the present volume that nothmgj 
however traditional m the art, is taken for granted 
Each problem u stated in saentific language, and 
cntically and dispassionately examined very often 
the results are unexpected, but whether strange or not, 
this cntical review of them has the immense ment 
that a chain of possible causation is constmeted to 
which new links can be added by those who have 
saentific imagination and insight leadmg to new lines 
of development Each piece of analysis m fact is made 
to carry withm it the germ of the next step forward 
The mere bulk and waght of Mr Ricardos two 
volumes is forbidding, and might with advantage have 
been lessened That, however, is probably more a 
matter for the publishers than the author 1 he author 
has done his part of the work well though the book 
would certainly have gained by the freer use of the blue 
pencil We have found very few mistakes, though the 
puzrling letter press associated with figure 33 on p izi 
does not seem to us to make the carburation procedure 
represented intelligible to the average reader 
Mr Ricardo is evidently not satisfied with the present 
position as to fuel supphes As is well known much of 
his own research work has been devoted to fuel questions 
—his investigations for the Asiatic Petroleum Company 
be has fortunately been in a position to make pubhc 
mu h to the credit of that firm We quote from the 
present volume The mobile internal combustion 
engine is now no loiter a luxury it has become one of 
the prune necessities of peaceful civilisation and the 
prime necessity m tune of war therefore, the assurance 
of Its fuel supply should be considered a matter of 
national importance It is perfectly well known that 
alcohol IS an excellent fuel and there is little dotiht that 
suffiaent supphes could be produced withm the 
tropiud regions of the British Empire yet little or 
nothmg u being done to encourage its development ” 
It must be remembered however, that although plants 
well suited for the production of alcohol are easily 
grown in, say, tropical British Africa, it is hkely to 
be a costly matter with present faalitics to collect 
and deal with the matenal on the spot, hence it u 
reasonable that a very strong case should be put up by 
the engine users before steps are taken to embark on 
large schemes for power alcohol production 
Lest It should seem that the highspeed engme is 
being considered too exclusively and the older engme 
Ignored, Mr Ricardo puts his view on record ‘ That 
the mtemal combustion engme has found its ultimate 
sphere m the light mobile highspeed type is now 
evidenced by the fact that, whereas m the veers 
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nmnediately before the War the aimual output m I m certain magazines, shrewdly whets our appetite: 


horse power of both the light and heavy type m thu 
country was about equal, to day the aggregate annual 
power output of the hght high speed type is at least 
ten times that of all other types, and m numbers 
probably nearer twenty tunes ’ 

We welcome this book, and we congratulate the 
author upon its production and upon his distmguubed 
share m the campaign towards yet further develop- 
ments Those who take their stand with the outposts 
m this campaign and endeavour thence to discern 
what yet hes in the lap of time will share with Mr 
Ricardo his enthusiasm for one of the most stunulating 
of adventures m the world of apphed saence 

HEW 

The Secret of Life 

The Mechanism Life in Relation to Modem Physical 
Theory By Prof James Johnstone Pp xu>f 348 
(London Ldward Arnold and Co , 1921 ) 153 net 

T he professor of oceanography in the Umversity 
of Liverpool is well known as an emment 
biologist with strong philosophical leanings and an 
unusual knowledge of physico-chemical science So 
the title of this book and the name of its author lead 
one to expect something of more than orduiary mterest 
It may be said at once that this expectation is fully 
justified, for Prof Johnstone’s book is uncommonly 
stimulatmg and represents a real and determined effort 
towards scientific synthesis 
In the first eight chapters, the subjects of which 
are the nature of amroal life, the senson motor system, 
the pnnciples of energy, the sources of energy, on vital 
production, brain and nerve, the special nervous 
mechanisms, and the analysis of behaviour, the author 
gives the reader an excellent and readable outline, 
well illustrated with diagrams, of some of the funda- 
mental aspects of physiology and the theory of energy 
(including the second law of thermodynamics) It is 
fairly obvious that these chapters are wntten for the 
purpose of prepanng the uninstructed reader to under 
stand what is to follow, for it is m the last three chapters, 
on the mechamstic conception of life, the meaning of 
perception, and the nature of Lfe, that we come to 
the kernel of the matter 

In the first of these chapters the author desenbes 
the mechamcal system of Descartes Having disposed 
of Desourtes, he then proceeds to demolish Jacques 
Loeb, m other words, he finds the modem phynco- 
chermcal “ mechanisms oi hfe ” equally unsatisfying, 
equally mechamcal But the last paragraph of this 
chapter, like the concluding sentence of one of those 
fenal instalments of ” blood and passicm " that appear 
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Anyhow, our mechanism of the organism has come 
agam to a crisis First of all it was a mechanical 
explanation of life, and that being msuffiaent, biology 
resorted to a pbysico chemical explanation, which was 
also uisufficient, since physics and chemistry are agam 
becoming mechamcal Lookmg about for the new 
conception that biology has now agam to borrow from 
physics, we have httle difiiculty in finding it, and it 
would appear as if it were really something new The 
concept IS given to us m the physical notion of statistical 
mechanics and to this we shall retuoiHM^^y ” 

Thu sounds excitmg, though it is not quite evident 
at first sight why statistical mechames should be any 
better than mechanics However, the secret comes 
out m the last chapter, which treats of * The Nature 
of Life ” Here the author deals m a very mtertsting 
way with the laws of thermodynamics, his discussion 
being based on the statistical methods of Boltzmann 
and Smoluchowsky It is pointed out that the umverse 
‘ becomes a cyclic order, such that the most probable 
phases are those m which entropy tends towards its 
maximum value, and the least probable ones are those 
m which the entropy tends tow^s its minimum value 
As such It IS a permanent universe, self suflScient, 
without begimung and without end " 

Proceeding from this basis, the author amves at 
the following result In morganic processes and 
tendenaes available energy runs down and entropy 
mcreases , whereas in vital processes and tendenaes 
available energy accumulates and entropy decreases 
Summing up, be states that In hving processes the 
increase of entropy is retarded This is our ‘ vital 
concept ’ ” His exact meamng will be rendered clearer 
by the following quotation Discussing the photo 
synthetic action of the green leaf, he says ‘ Starch 
accumulates m the green leaf exposed to sunhght, 
but the whole system is the green leaf-)- the COj and 
HaO-)-tke degradmg ’ sunhght In the system thus 
defined entropy mcreases very slowly The system u 
one in which there are coupled energy transformations 
(i) the degradmg sunlight , and (a) the pbotosyntbetic 
process If there were no couplmg, tlm solar energy 
would d^;tade, with a maximum entropy increase, 
if there is a couphng the entropy mcrease becomes 
minimal The couplmg u always the marie of life 
activity ” 

Suppose we illuminate some oxygen at room tempetap 
ture with the right sort of ultraviolet hght Some 
ozone IS formed In this tnotgame system we have 
two coupled energy transformations, (r) Oxygen — ► 
Ozone, with increase of free energy and dimmutioa 
of entropy , (3} “ degrading " ultraviolet light, with 
dmunution of free energy and mcrease of entropy 
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’Suppose ogam that we dtUce a sdtition of oxygen 
m water with anc filing! Some hydrogen peroxide 
and some anc hydroxide are formed Here agam 
we have an moigamc system and two coupled energy 
transformations, (i) Oxygen + Water — ►Hydrogen 
Peroxide, with mcrease of free energy and diminution 
of entropy, (a) Zme + Oxygen + Water — ►Zinc 
Hydroxide with decrease of free energy and mcrease of 
entropy 

Hundreds of such examples might be given For 
example, by a suitable coupling of voltaic cells we 
can realise the pair of coupled transformations, (i) 
H,+I| — ►sHI aq, with mcrease of entropy, (a) 
sHa aq — ►H, + with decrease of entropy Thus, 
a coupled transformation involving, when taken by 
Itself, a decrease of entropy, is no prerogative of the 
hvmg cell or organism The latter is not a bit from 
an “ improbable ” part of the umvene, which is retard- 
ing or rev^mg ^e operation of the second law of 
thermodynamics in our particular part of the universe 
A hvmg tell or oigamsm does not, as it were, act 
spontaneously If we could photograph Hr Home 
m the act of * spontaneous levitation,’ we could 
wager quite safely on the existence of a “coupled 
degradation,” even if we could not see 4 t The con 
tmued activity and existence of a hvmg organism 
depend On its utilisation of an environment which 
is not m perfect thermodynamic equihbnum The 
totahty of the actions involves a decrease of free 
energy (mcrease of entropy), while a part will m 
general mvolve a “stormg of availability,” t« an 
mcrease of free energy and a decrease of entropy 
But this IS a general characteristic of most complex 
physico chemical aaions and reactions, mcluding also 
the physico-chemical actions and reactions oi the hvmg 
oigamsm and its environment These facts are, of 
course, well known The late Prof Benjamin Moore 
often pomted out that the hvmg cell acted as an 
“energy transformer What he really meant was 
that It acted as a transformer of “ energy potential,’ 
running soqie energy up to a higher ‘ potential,’ and 
some down to a lower ’ potential,” hke tm electneal 
transformer If such coupled transformations never 
occuned m what we call the manunate world, then 
we might find here a real prerogative and characteristic 
of vital activity But the existence of such coupled 
” up and-down ” transformations m the morgamc 
world 18 the commonest of occurrences The morgamc 
worid m Its vanous transactions does not, m fact, 
only “go down hill” The progress of the rake is 
zigzag, and not wholly a piece of undiluted villainy 

In trying to gam an understanding of the totahty 
of the actions of a hvmg oigamsm, it appears to the 
reviewer that we may have to seek it m the intimate 
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actions or “behaviour” of particular mdiMdual 
entities, rather than in the average statistical behaviour 
of “ crowds ” A piece of radioactive material decays 
accordmg to the mathematical laws of contmuous 
change, but behind this apparent contmuity there 
lies a senes of discontinuous changes or mutations ” 
The apparently continuous activity manifested m an 
ordinal chenucal reaction, which can also be repre- 
sented by the mathematics of continuity, is due in 
reality to a hidden senes of cntiral states and 

cntical ’ transformations Everywhere the evolu 
tionary changes’ of individuals appear to be of a 
discontinuous, cntical, or mutational type Behind 
or below the determinism of our statistical laws of 
physico chemical change there hes a deeper determm 
ism based on the transformations of particular in 
dividuals at particular moments Modem physico 
chemical science has already obtained a large measure 
of success m analysmg this apparent ‘ spontaneity ” 
and in discovenng the intimate laws of action of 
individuals The Qty Actuary is bemg replaced by 
the Harley Street physician Meanwhile, the philo 
sopher with his /Ian of impatience (and ignorance) 
hurls defiance at the harmless corpse of the older 
determinism 

Prof Johnstone's book contains much more however, 
than his attempt to find a charactenstic or criterion 
of vital activity m statistical mechames It deals 
with such subjects as perception, behaviour, mind, 
memory, freewill, habit, etc , and attacks the doctrine 
of determinism as apphed to the deliberative actions 
of animals Thus the author says ' In most animals 
there is some indetermuiation and spontaneity of 
liehaviour, and the more highly organised is the central 
nervous system, the greater seems to be the degree of 
indetermuiation that is exhibited In much of this 
discussion he reveals himself as a follower of Bergson 

Finally, Prof Johnstone, the philosopher (as dis- 
tinct from the psychologist and biologist) allows him- 
self the luxury of what he calls a “metaphysical 
discussion, which, howe\ er, he relegates to an appendix 
We need not follow him mto those ‘ faery lands 
forlorn Philosophers (i e the professional sort) live 
by takmg m each other's washing, and it is no part of 
good manners to mterfere with these detergent cere 
monies 

The general impression which one gams from this 
book IS that the author is dissatisfied with the present- 
day physico-chemical descnptionof biological sequences 
But It does not appear that he has anything better to 
offer We have seen that his thermodynamical (or 
statistical mechamcal) discussion provides nothmg new 
He tongs m the modern physical theory of relativity 
and seems to find some comfort in the reflection that 
K I 
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the electrons itoms and molecules wheh going about 
their lawful oc asi( ns are after all only successive 
space time coincidences But so also are the biological 
sequences 

Nevertheless Prof Johnstone s book is the work 
of an honest mature and determined thinker who 
possesses a good knowledge of physics chemistrv and 
biolofey \s such it is worthy of very serious considera 
tion and thought and constitutes a most interesting 
contribution to scientihe literature 

F G Donnan 


The Geological Descnption of Bntain 

(i) Me lotrs of the Ceological Survey Lngland and 
l^ales Fxplanation of Sheet 96 The Geology of 
Ln erpool with 11 trral and part of the Fhrttsktre Coal 
field By (. B Wedd B Smith W t Simmons 
and D \ Wnj Pp vi + 183 4s net 
(a) Me loirs f the Geologieal Surrey Fngland and 
Wales 1 \] hnat on f Sheet 169 The Gedogy of 
tie Corn try around i t entry tneluding an Account of 
the Carboniferous Rocks of the H arwicl shtre Coalfield 
B) T }■ stwo d Dr Gibspn T ( (antrill and 
1 II Whtehe d With ntr butions 1 y Dr H H 
Thom IS ind till late C H funningt n Pp vui + 
149 + 8 putts s* net Also Sheet 169 i inch to 
1 m Ic col urprnted Drift edit on as 
(3) Mer trs of tie Ceolopcal Surrey Scotland The 
Geology of I rroir and the Moor cf Rannoch (I xplana 
tion cf Sheet S4) By L W Ilinxman R G 
Camitl ers and M Maegregor With contributions 
by the late Dr ( T Clough and Petrological Notes 
by Di II 11 TlomasandH H Read Pp iv+96 
45 net Mso Sheet 54 i nch to 1 mile colour 
pnnted Drift edition 3* 

(Southampton Ordnance Survey Office London 
F Stanford Ltd 1933 ) 

U NDER the direction of Dr J ^ Flctt, the 
Geological Survey of Great Britain with its 
happily increased emoluments and staff remams one 
of ^e most progressive scientific institutions in the 
Bntish Isles The first two memoirs here noticed are 
based on the revision of mapping done in earlier days 
and they form on effective answer to those who hold 
that geologic il observations onc^ recorded are in 
capable of improvement m the hght of later knowledge 
(1) The account of the Liverpool distnet is appropn 
atdy pullished m time for ^e visit of the British 
Association Details denved from mimng develop- 
ments have been utilised, and twenty four shaft 
sections in the Flintshire coalfield art represented m 
a plate fl e a count of the recent improvements in 
water suppl es (pp 137 147) records the great success 
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of the Vymwy reservoir which was completed in 189s, 
only 7 a per cent of the water used bv Liverpool being 
now drawn from wells in the Bunter beds that underlie 
the city The case of Holywell m Flmtshire down to 
the days of the War when the water was carted to 
the upper part of the town from the holy well of St 
Wmifred and then dispensed in buckets is quamtly 
described This supply was seriously reduced m 1917 
by being tapped by mining operations and at present 
a reservoir is being utilised to receive water pumped 
from neighbouring shafts 

The glacial deposits of the distnct now receive 
concise description based upon studies by Mellard 
Rcadc G II Morton and others who have made 
I iverpool famous as a centre of geological observation 
Important modifications have however been made m 
older views as to the mode of deposition of the drifts 
and It IS well to have the evidence of the stnation of 
the rock floor by icc fr m the Insh Sea conclusively 
put forward (p 96) The glicial stnte occur mainly 
near the coast they are dire ted 1 1 the south east , 
and 58 per cent of the b uldcrs from a clay pit in 
Stinley Road (p 95) exam ned 1 y Morton and Good 
hild showed stnations on their surfaces The list of 
erratics iniludes rocks from the county if Antrim 
Ayrshire Ailsa (raig and the Isle of Man The 
evidence for the existence of a great Insh Sea glacier 
IS here complete 

(a) The memoir on the Country around Coventry 
IS in reality a description of the area of the accompany 
ing Sheet 169 of the colour pnnted one inch map, and 
covers the very interesting district north and north 
e ist of the city The whole of the Warwickshire coal 
field which extends into Sheet 155 has however been 
included m the memoir T ducationally the map is 
a fine one from the contrast in structure of its eastern 
and western areas the Cambrian shales and quartzite 
coming in west of the great fault and underlying the 
Middle Coal measures while the dnft covered Tnassic 
country to the east mcludes the remarkable inlier of 
ancient quartz dionte formerly styled gramte that a 
quamed at Lane s Hill 

It IS suggested on p ao that this and the simiUv 
rock of Mount Sorrel which formed part of the land- 
surface in Tnassic times, may be of lievonian age hke 
the gramtes of the Lake Distnct and of southern 
Scotland We note among the geographical features 
the growth of Coventry in consequence of the mmmg 
activity north of it (p i) and on the map the grand 
old line of Watling Street, with the mam route of the 
London Midland, and Scottish Railway, le*w» ping 
similarly to the Tnassic lands 

(3) The third memoir dealt with m this notice leads 
us to a very different country The Moor of Rannoch 
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liM now been traveited by tbe XfuTw^to Fort Wilbam > 
but Its esbcnttal wildness remains, and has become 
known to thousands who otherwise could have realised 
little of the gnmness of the central highlands We are 
here on the watershed between the North Sea and the 
western inlets, and its rugged characters seem typified 
m the trench like hollow in which Loch Encht lies 
(p 9) The contoured geological map, with Its audaaous 
mass of scarlet where the early Devonian gramte forms 
the moorland should be studied side by side with the 
hill shaded sheet of 1876, on which Mr R Hcbaddcn 
gave us what is surely one of the finest examjdes of 
hachunng in the world ' 

The question of recumbent folds among the meta 
morphosed stratified senes has been raised by Mr F B 
Bailey and the views of the official geologists in this 
difficult region show healthy differences that will 
stimulate >et further work By any one who has 
emerged on the moorland from the deep cleft of 
Glencoe the courage of those who have investigated 
the distnet yard by yard must be gratefully acknow 
ledged and admired The most striking feature of the 
descnption of the glacial deposits is the evidence that 
boulders of the Rannoch granite have been abundantly 
hfted by the land ice to heights of xooo feet above the 
Ipvcl of tbe moorland mass G A J C 

Medical Science in the War 

History of the Great H ar Based on Official Documents 
Medical ben tees Diseases of the War Vol a 
Including the Medical Aspects of Amotion and Gas 
Warfare and Gas Poisoning in Tanks and Mines 
Edited by Maj Gen Sir W G Maepherson Maj 
Gen Sir W B Hemngham, Col T R Elhott and 
Lt Col A 'Balfour Pp vm + 631+7 plates+6 
maps (London H M Stationery Office 1933 ) 
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A S the details of the War fade away mto the past, 
our perspective of the ordeal emerges more 
and more clwly, and when viewed from a distance 
of five or moreyeais, the magnitude of our effort begins 
to make itself aj^parent Time, if it has not yet healed 
our wounds, has at least enabled a considered diagnosis 
and history to be made llow wonderful that history 
was, how resourceful our resistance, how well earned 
our victory, can be gathered by reading this truly 
fascmating account of the work of the Medical Stsinces 
dunng the War Never before m war has the air 
played so big a part, its physical properties have 
loomed large in proUems of avmtion, while its im- 
portance m respiration has made physioli^ one of 
the most mdispensable of sciences in conneuon with 
aviation, gas warfare, and muung operations 
Application of the results of suentific resedi^ led 
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to the solution of most of our difficulties By careful 
tests men could be selected who were physiologically 
suitable for flying, while those unfit could be ehmmated , 
flymg stram could be detected and treatM, by 
the use of hqutd oxygen aviators could reach heights 
otherwise unattainable, and still retam their effiaency 
Many lives were saved, and considerable advantage 
gained in consequence 

After that portentous expenment of April aa, 1915, 
when the aspect of warfare was changed by uie use 
of asphyxiatmg gas by the Germans, stupendous 
efforts were made to devi&e protection against this 
form of attack For a while gas offensive and anti 
gas protection strove, on either side of that awful 
strip of neutral land, each to outdo the other the 
ultimate victory was with the defence 
That the British box respirator was easily the best 
in the field cannot be denied by any one who knows 
all the facts for it was satisfactory both from the 
chemical and physiological point of view, and hence 
this form of respirator was greatly in demand not only 
for the use of our own troops, but also for those of 
several of our allies Its evolution from less perfect 
predecessors is fully explained m the tenth chapter of 
the book Chapter uc contains a full account of 
several gas attacks made upon our troops m one 
rase at least the reviewer can testify to the complete 
accuracy of this official account and has no doubt 
i thit all the other accounts are equallv accurate since 
they were written up m the field by exceptionally 
able Army chemical advisers on the basis of verified 
reports by the umu concerned 
Gas warfare reached a crescendo in July 1917 when 
mustard gas was first employed, and the number of 
casualties suddenly jumped up and even with the most 
stringent precautions remamed high until the end of 
the War This was due not to inefficiency of the 
respirator, bpt to difficulties of detection of the gas, 
and to damage done to the general body surface by 
tbe substance In spite of all our precautions the 
total reported gas casualties were 180 983, not countuig 
some who died on the spot, or were taken prisoner , 
something more than 6000 of these duid wMe about 
19 000 had been classed for pensions during tbe year 
1919-1930 This forms about a per cent of the total 
post War duabihtKS, which u only a small number , 
very few of these men have siiloe di^ from indisputable 
effeeb of gassmg The medical tr^tment of gas 
poisonuig may therefore be said to be fairly satu 
factory, and is fully discussed, together with the 
pathology of gas poisomng, m the offiaal account > 
Much has been written elsewhere about gas warfarti 
it has been ^escribed as a cheap, effective, and humane 
means of attadc, and also as the most costly, most 
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ineffective, and most brutal weapon yet devised *niat 
It has come to stay is certam , that it cannot be ignored 
18 mcontestahle , that it may even be the means of 
ultimately extinguishing the civilisation which has 
engendered it seems not impossible No one could 
read this considered account without bemg impressed 
by Its fundamental sigmficance 
There is one gas against which the respirators are 
not effective , this is carbon monoxide It was not, 
and cduld not easily be used as a means of attack, 
but was encountered in ill ventilated tanks and m 
mines after a blow had occurred This danger was 
met, as similar danger is met m coal mines, by the use 
of some form of oxygen respirator Mine rescue work, 
and the treatment of carbon monoxide pouonmg, form 
the concluding chapteVs of this valuable and interesting 
document 

The Foundations of Future Psychology. 
Tkt Nature of Jntelhgence " and the PnnctfUs cf 
Cogruttm By Prof C Spearman Pp vui-f358 
(London Macmillan and Gi , Ltd , 1933 ) 15; net 
“ T N these prmoples, then, we must venture to hope 
Y that me so long missing genumely saentmc 
foundation for psycbolo^ has at last been supphed, so 
that It can henceforward take its due place along with 
the other sohdly founded sciences, even physics itself 
In particular, these prmaples (together with com 
mentanes upon them) appear to funush both the proper 
framework lor all gen^ text books and aim the 
guiding inspiiaUon for all experimental labours ” 

This is the author's very confident conclusion The 
source of cognition, he holds, is experience This he 
defines as “ that which is immediately hved, undergone, 
enjoyed, or the like a defimtion which would appear 
to mclude digestum and the hardemng of one s arteries 
The first mtelligent operation is the apprehension of 
experience This is said to include sentience, affection, 
cogmtion, conation, and the ego The inclusion of the 
<g0 IS firm but apobgeuc, " pending some much more 
plausible alternative explanation being proffered ” It 
IS hmted (but not argued) that the fundamental con* 
nectedness of these items is also apprehended at this 
pnmary level 

The second pnnaple— the ‘ eduction of relations ” — 
states that ‘the presentmg of any two or more 
cbaracteis tends to evoke immediately a knowing of 
relatiowiietween them ' The proof of this " tendency 
tou^^rds evocation ’ appears to be that these relations 
may be disGOver^i These relations mclude all the 
categones— time, space, causality, and the rest All 
are neatly ticlled off 

The third pnnciple—the eduction of correlates— is 
■ttiat “ the presenting of any character together with 
NO. 3810, VOL II3] 


a relation tends to evoke unmediately a knowmg of the 
correlative diaracter ” This prmaple is very thoroughly 
elaborated and illustrated 

These prmciples and their manifestations are called 
' noegenetic ” because they are “ noetic ’ (self-evident) 
and genemte further knowmg Ihey are “ the prm- 
ciples of mtelligence ’ and fundamental for cogmtion 

The book, we are told, is " solely psychological and 
by predilection practical " The author, m consequence, 
beeves himself justified m adopting the methods of 
a drumhead court martial on the freqd^gypccasions 
when he tackles metaphysical pomts Smce the essence 
of his argument, however, is noetic self evidence, it is 
difficult to nndentand what he means by unadulterated 
psychology Certainly he makes a most resolute 
attempt to illustrate and corroborate his results from 
laboratory evidence, and this is the most valuable, 
as it IS also the most distmctive, feature of his dis 
cussion He IS far too clear headed, however, to 
mistake corroborative for fundamental evidence 

Take, for example, one of his favourite topics— the 
mitial status of sense experience Neither his choice 
of this topic nor the greater part of his treatment 
appears to be predominantly psychological He 
b^ns With the argument commonly known as physio- 
logical scepticism, and ignores the vicious circle it 
contains Satisfied with this, be appears to*rely on 
self evidence until qmte late m the work, when he brings 
corroborative experunents to bear upon his imphed 
assumptions concerning, this “ tremendous problem of 
objectivity " It is true that he assigns to these ex- 
periments much greater value than is due but his 
fallaty is logical, not experimental To pass other 
points, the brunt of his discussion here concerns sub- 
jectivity m the sense of ‘ actually constituting your 
state of consaousness as when you say My consuous- 
ness was that sensation ’ *' Since many philosophers 
hold that no one can ever truthfully say any such ^ing. 
It IS plam that this "experimental” question is a 
flagrant fietftto pnncipn 

The same remarks seem apposite when the author 
deals expressly with " transcendence ” It is clear to 
him that somc^w we come to know what is not a state 
of ourselves, and he all^ that we do this by educing 
correlates We apprehend the ego, grasp the relation 
of otherness, and educe a not-self (p 107) This looks 
simple Self and otherness, ti^ther, will give you, of 
course, “ other selves," or “ other than any self,” or 
"anything other than yourself” You can therefore 
" educe ” or ' draw out from the very nature of the 
Item (yourself) presented ” your parents cw, if you wiD, 
the rest of the umverse In short, anythmg can be 
done by these methods, and it is not at all clear why the 
author did not choose to " educe ” " non experience ” 



NATURE 


357 




{{om txpetmoe or * infinite objectivity from 
‘ finite subjectivity ' 

These principles are called quabtative but there 
are also five quaotitabve ones, and three further 
anoegenebc prmciples of reproduction dispantion 
and variation of clearness I have space only for a 
few remarks on these heads 
The first three of the five quantitative prmciples run 
as follows (i) Every mind tends to keep its total 
sunultaneous cc^tive output constant m quantity 
however varying m quality , (a) the occurrence of any 
cogratiNC event produces a tendency for it to occur 
afterwards (3) the occurrence of any cogmtive event 
produces a tendency opposed to its occurring afterwards 
Of these (r) looks as if it meant that every sleepy 
mmd tended to have the same cognitive output as it 
has when alert This however is not what is meant 
Our author seems to mean instead (p 131) that the 
occurrence of any one no^enetic process tends to 
dimmish the others The second noegenetic process, 
however presupposes and mcludes the first 
(a) and (3) are flatly contradictory so that it is 
difficult to know what to do with them They are 
called respectively Retentivity and Fatigue It may 
be worth remarlung then t^t Fatigue m ordinary 
language does not contradict (a) When you are tired 
you aro likely to stop but c^tawards you may begm 
agam 

I do not mean thae criticisms to be verbal but I 
should be glad if they were For the author s courage 
and resource I have nothmg but admiration and h s 
vigour IS always refreshmg John Laikd 

Our Bookshelf 

Memoirs of the Geological Survey Sj^aal Reports on 
the Mineral Resources of Great Britain Vol i 
Tungsten and Manganese Ores Third edition By 
Henry Dewey and H G Dines with Contributions 
byC N Bromehead T Eastwood G V Wilson and 
R W Pocock Pp iv+83+3 plates (South 
ampton Ordnance Survey Ofi^, London E 
Stanford Ltd , i9a3 ) as net 
The latest edition of the report on the British ores 
of tungsten and manganese merely bangs up to date 
the information rontamed m the previous editions but 
It cannot be said that it has brought out any new facts 
of importance Perh^ it only serves to emphasise 
the industrial ununportance of tlu British sources of 
8UK)ly Temporarily the War directed attention to 
the domestic sources and caused these to be actively 
worked but under post War conditions, the home 
deposits have agam been found to be unable to compete 
with the richer deposits that exist abrosui This u 
well exemphfied by the ores of tungsten the British 
output of which touched nearly 400 tons ptr annum 
during the War, while the out^t to^y u probably 
less than a quarter of this quantity , m the s^^ waf 

NO 3810, VOL 1 1 3] 


the pace, which during the War reached $51 per umt, 
IS to-day only about las Furthermore the total 
output from Great Bntam is only about sj per cent 
of the world s production 

In the case of manganese ores the figures show the 
same tendency though not to so marked an extent ^ 
this IS due m part to toe fact that the great bulk of the 
British ores of manganese are of low grade compared 
to toe imported ores The chief centre of our home 
supplies is in North West Wales, in Carnarvonshire and 
Menonethshire both of whichdistncts are well desenbed 
m the present report These ores appear to average 
less than 30 per cent of metalhc manganese while 
imported ores contain at least 50 per cent Even so 
however toe tonnage of domestic ores is barely i per 
cent of toe world s production and only about 2 per 
rent of our imports Economically therefore toe 
British production of both these ores is neglimble 
and a careful study of the report before us affords no 
ground for hope that it will ever become a factor to be 
reckoned with m the world s markets for either mineral 
Cements Limes and Plasters their Materials Manu 
faeture and Properties By F C Eckel Second 
edition revised and partly rewritten Pp xxx!-)- 
65s (New York J Wiley and Sons Inc London 
Chapn^ and Hall Ltd 1933 ) 33$ fid net 
Ecxxi s treatise on cements although deahng almost 
exclusively with Amencan practice is one of the most 
thorough works on this subject and the new and 
revised edition will be accepted as a standard autoonty 
Ihe scanty references to English practice are not 
always accurate and the casum reader might suppose 
that the industry m Great Bntam was insignificant 
b t the informabon in regard to toe United States and 
Canada is very fuU A more detailed account of the 
fixed mechami^ kilns which are now assuming so much 
importance would have been welcome as they are now 
beaming senous nvals of the rotary kiln It has been 
found possible to mclude a short account of the high 
alumina cements recently mtroduced although there 
IS no systematic consideration of their properties 
The section on slag cements is misleading Omy the 
older pozzolamc cements consist ng of mere mixtures 
of granulated blast furnace slagand hme are considered, 
and the much more valuable Iron Portland oc 
Blast Furnace Portland cements made by mixmg 
a suitable granulated slag with clinker and grinding 
together are not even mentioned The chemistry and 
physics of cement do not receive attention toe treat- 
ment bemg purely empirical but witbm its bmits toe 
book givesan excellent survey of an important Amencan 
industry 

The Causes and Prevention ef Corrosion By A A 
Pollitt Pp 930 (London Ernest Berm Ltd 
1933) 354 net 

The hteiature of corrosion is extenfive but far from 
satisfactory m its saentific aspects There is a largs 
collection of facts but a singular lack of co-ordmatmg 
pnncijfies Each experimenter has his own hypothesis 
which fits a small group of observations but usually 
breaks down v^hen applied to other nearly related 
facts The water of toe present work has prepared 
a useful survey of the subject, although conmung 
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himself almost a^cIuMvely to work published m Engluih, 
and without any tvidenie of fint>hand observation 
Concrete examp) so important m such a subject as 
this, are Uikmg, and the reader is thus little able to 
judge of the relative merits of the rival hypotheses, 
which are however, fairly and acuiratelv described 
The corrosion of steel boilers and of brass condenser 
tubes IS treated more fully, the section on the latter 
subject bemg reprinted from a pamphlet i8su»l by the 
Corrosion Committee of the Institute of Metals The 
most valuable part of the book deals with the prevention 
or diminution of corrosion, especially of boilers and 
condensers Here the author is evidently at home, 
and the chapters on the softening and de aeraticm of 
water, and on the protection of boilers by electrolytic 
methods are fully illustrated and contain much detail 
This portion of the book might well have been issued 
alone, a procedure which would have lessened its rather 
high cost The printing is good, and the illustrations 
of plant are very clear 

Tht Bakttara or Banyoro the First Part of the Report 
of Ike Marine Ethnological Expedition to Central 
Africa By the Rev Canon J Roscoe Pp xvi + 
370+43 plates ((ambndge At the Umversity 
Press, 1933 ) ass net 

Anthropological suence owes a debt of gratitude to 
all who were concerned m the initiation and organisa 
tion of the Maikic Ethnological Expedition to Central 
Africa , but most of all to Mr Roscoe, by whom the 
actual work of mvestigation was earned out This 
first instalment of his report is an invaluable contnbu 
tion to our knowledge, and will prove an almost m 
exhaustible mine of information for the student of 
pnmitive custom and belief The dominant people 
of the country of Kitara are the Bahuma, Negro- 
Hamitcs, possibly of Galla stram, though this is 
uncertain Coming from the north east, they invaded 
the country m the lake region immediately west of 
Uganda, part of which they now occupy, and subdued 
the fiahera, the agncultural negro abongmes Among 
much which is striking in their culture, the most 
remarkable feature is the manner in which their whole 
social and religious organisation centres around their 
herds The entire routine of the kingly office is 
ordered solely to promote by sympathetic influence 
the well being of the cattle The elaborate milk 
ritual, which Mr Roscoe has studied carefully ui minute 
detail, mcvitably invites comparison with the dairy 
cult of the Todos of Southern India 

VHomm fosstle de La Qtnna Far Dr H Martm 
(Archives de Morphologic generate ct expenmentsde 
Fasc IS Anatomie ) 360 (Paro Gaston 

Doin, 1933 ) 35 francs 

In this volume Dr Martin desenbes the results of the 
investigations which he has earned out on the Moustenan 
site of La Quma (Chorente) smee 1905 His discoveries 
mcluded a large number of roanunalian remains and 
of typical implements as wefl as objects of bone, whi^ 
at the time of discovery d^titutra Hw first evidence 
of the use of bone m the Moustenan age Hui h of tlus 
matenal has formed the subject communications to 
Fkench scientific societies, and the general conclusions 
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are well known ; but anthropologists Will welcome thil 
careful and deuiled study of the evidence as a whole 
The author, by mference, does much to throw light 
upon the habits of Moustenan man, and it is noteworthy 
that he is inclined to regard a certain condition of 
the equine teeth as evidence for domesucation His 
most important contnbution toanthropologual saence, 
however, was the discovery in 191T of the human 
skeletal remauis now known as the La Quma man, 
and m 1915 of the cranium of a child aged eight, both 
falling within the Neanderthal group Ur Martin, on 
the ground of infenonty to type in certain respects, is 
disposed to regard the former as fenuliMt 

Practical Chemtslry By E J Holmyard (Bell's 
Natural Science Senes ) Pp xvi f 367 (London 
G Bell and Sons, Ltd , 1933 ) 41 net 
Mr Holmvard in the preface to his book has some- 
thing to say on the heunstic system, about which so 
much was said a few years ago While we may admire 
It at a safe distance he remarks, “ We are at least upon 
safe ground when we believe that a little sound know- 
ledge acquired by the method of direct teaching is 
distinctly more i^uable than much hazv and m- 
accumte knowledge gamed by the so called 'method 
of research ’ — ^whu h is, of course, not the method of 
research at all but a sort of game of make believe " 
He has wntten a sound and useful book on the hnes 
he advocates It covers the ground of the School and 
Higher Certificate Fxanunations, and is sufficient for 
University Scholarships, hut is wisely not wntten for 
any exanunation Gravimetric and volumetnc analysis, 
physical chemistry and organic chenustrv an included, 
but the author has nghtly, we think, omitted quahtative 
analysis The course described is one of the best we 
have seen, and the book should become popular in 
schools It IS evidently the work of an expenenced 
teacher 

Ink By C Ainsworth Mitchell (Pitman s Common 
Commodities and Industnes) Pp ix + isS 
(London Sir Isaac Pitman and Sons, Ltd , 1933 ) 
Ss net 

Mr Mitchell has dealt with the ongm of mks, the 
way m which they are made, and their charactenstics 
in a most mtcrestmg and useful way The use of 
carbon mks, he shows, dates back to very remote 
periods in Fgypt and Cluna The earliest mention of 
iron gall mk is said to be in the work of Theophilus 
the Monk, dating to about the eleventh century a »- 
Before tjie beginning of the seventeenth century, ink 
was made m the household, but m 1609 it was manu- 
factured in Pans, later m Dresden, and much later by 
Stephens m England Mr Mitchell deals with all kinds 
of ink, including pnnting ink 

Your Broadcast Ruetver and Hov) to Work It Hints 
and Tips far the Radio Listentr By P W Hams. 
Second Impression Pp 68 (Loncion The Wire* 
less Press, Ltd , 1933 ) fid net 
This book can be recommended to owners of broad* 
casting receiving sets A judicious amount of demen* 
tary practical theory is given which will enable them 
to get the best results from their apparatus 
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Letters to the Editor 1 

[TU Fdifor dots not hold Atmstl/ rtsponstbU for \ 
opinions exprtsscd by kts comspondtnts Neitktr 
tan At undtrioAt to rtittm, nor to corrtspond mtk 
fhe wnttrs of, rtyecttd manusertpts tnUndtd for 
this or my otktr part of Na ruRt No noti t is 

token of anonymous commumtaStons ] 

On the RcgolaritiM of th« Si>ectrnl Linos of Iron 
and tbo Atomic MsSnetlc lileld 

SlNCB our short aocouut of the method of observmg 
the Stark effect with a stabilised arc was written (see 
Nature March 31 p 431) we have made experiments 
on about twenty differont metals Witli elements 
havmg a simple spectrum as silver copper zinc and 
others the separation of the Imes into different senes 
u facilitated from tye similanty m the wmged 
appearance of the hnes in the strong heterogeneous 
electnc field near the anode though the broadening 
18 generally atymmetnc and there is some difiercnce 
among the pomnsed components The examination 
of many thousands of iron Imes is not yet completed 
but choosing hnes between XX 2400 to 3000 A showmg 
the simplest type of the effect m which they are 
enhanced and sughtly shifted towards shorter wave 
lengths we have found that a few hues can be 
arranged m regular tnplets quartets and sextets 
These mostly belong to spark Imes In addition to 
these regularities we can arrange the enhanced lines 
into a largo number of quadruplets as shown below 


The frequency difference Ai>(i 2) is equal to brU 4) to 
a fraction of the wave number ^r cm The rehtions 
between Ar(i 2) and b»(i 3) are various but the values 
of A»(a 3) and br(i 4) and especuUy those of Ar(2 4) 
and br{i 3) are common to many of the quadruplets 
The remarkable numerical relation between A»(i 2) s 
18 that they come out m groups as given in the 
subjoined table 


Gioap 

No <A 
Qaadrnplet* 

A,.(I 4 ) 

Ranfo of Ai4> *) 

a 

14 

596 

55 to 68 

b 

15 

in 7 

106 to 121 

c 

46 

182 4 

171 to 197 

d 

34 

245 3 

230 to 262 

e 

6 

362 9 

354 372 

f 

47 

422 4 

414 to 435 

g 


484 9 

477 to 493 


Values outside the ranges above ated do not appear 
Counting from group (a) the mean Ai'(i 2) s except 
ing the second are almost exactly in the ratio 
1234678 

It IS smgular that 5 docs not enter m the above 
ratio the absence of this number will probably 
underlie the pnnaple of choice Perhaps the above 
ratio baa some beanng on the quantum theory and is 
connected with the inner quaiitum number ( tnnere 
Quantenzahl ) If we interpret tbe existence of 
regular separations as due to ^e action of an atomic 
magnetic field the above relation seems to be one 
aspN^ of Runge s rule m the Zeeman effect Taking 
363 as the standard separation the above ratio can 
be written as representmg 1/6 1/3 1/2 2/3 x 7/6 
4/3 The intervals of quadruplets m group«^) for 
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which Ai'(i 2) « 483 frequently occurs and is closely 
rel vted with the separations of numerous quadruplets 
so that It seems to have some important sigmfication 
The same number occurs m two reguhr tnplets 
In formmg these quadruplets there is no uitenon 
but that of taking the interval A»-(r 2) A»(3 4) with 

oorrespondmg symmetry in the intensity of hues 
Vnaljrsing the distribution of hnes it is found that 
the same line tan lie looked upon as belongmg to more 
than one quadruplet Most of them are perhaps not 
real quadruplets but belong to portions (f more 
comilex separations the true nature cf which is 
difficult at present to unravel Ocalmg with many 
hundreds of hnes chance comci knees may fit juently 
occur yet the probability of the existence of regular 
itwb can scarcely be diubted Fvcntuvlly we shall 
be ible to arrange the iron lines in spectr il senes by 
utilising the Stark effect if si ch really exist 

If we assume that the sepirations are due to the 
Zeeman effect of the atomic magnetic field they will 
probably amount to aUquot parts of a normal triplet 
if they follow Runge s rule Ihis u> n< t usually 
obeyed m iron lines by applying an external held but 
if we roughly assume that the tnplets (Ai'(i 2) 485) 

arc normal the field must amount to 10’ gauss which 
will approximately give the order of magnitude of 
magnetic force acting on the hght emitting electrons 
As the above value of corresponds to the widest 
separation observed the field will be generally 
smaller by choosing Ar 354 which is found m one 
of the tnplets and a numticr of qua Iniplcls the 
atomic ficl 1 IS found to be 6 f x to* gauss coincidmg 
with the value found by Weiss from experiments on 
magnetisation This gives strong support to the 
m imotun thcoiy and tbo igh the problem of atomic 
held IS still m a hypothetical stage the close agree 
ment of the results obtained from measurements 
midc on different phenomena is worthy of further 
nsi leration 

In Bohr s equation for calculating the frequency of 
light the change of clectnc energy is t iken int 1 account 
cniy when an electron passes from one orbit to 
another dnnng tho emission of light If we assume 
tl at m the intern r of an iron atom a strong magnetic 
ficll as given above is prevalent we must also 
xamine the change of magnetic energy dunng the 
eniibsion This aulj a further complication to the 
dis ssion especially when the orbits are not coplanar 
The qiiestim is where does the magnetic liel I come 
fr m docs tho seat lie m tl e nucleus or m the 
orbital motions of electrons > The mlricite nature 
f the spectral hnes in ferromagnetic metals may 
ultimately bo traced to the existence of an inner 
atomic field 

The hst of hnes and different separations will be 
published shot tly m the Japanese Journal f Ph\stcs 
vol 2 H Nagaoka 

Y SUGIURA 

Institute of Physical and Chemical Research 
Hongo niok>o July 20 


Embryology and UM-Inlioritance 
Having read with great interest m the supplement 
t> Nature of Au^t 18 the Huxley lecture of my 
fnend Sir Arthur Keith and the comments upon it 
m Current Topics and Events of the same issue 1 
should hke as an embryologist to make aome remarks 
on the subject Sir Arthur m his fascinating style, 
desenbes the manner m which dunng development 
indifferent embryomc cells ore marshalled so as to 
build w structures of functional and adaptational 
use He amves howiever at the suipnsmg con 
elusion that functional adaptation is a property 
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resident in the embryonic tissues the effects of usage their Inevitable consequcoioes by attributing fnvtd 
in the parent can have no influence on the machinery to the experimenter it is obvious from hit symjM 

Sir Arthur therefore if I understand him nnrat thebe references to Kammerer that Sir Arthnr Katb 
comes out as a predcstmanan orthogeneticist The belongs to the first of these categories May I recom 
experiences of the animal have no influence m shapmg mend to him a more prolonged and extensive study of 
the structure of its offspring In this attitude he Kammerer s papers T 

out loes that ultra mendehan Prof Morgan of New The paragraph m Current Topics and Events goes 

York who when conbonted with the problem of the on to state that every failure to demonstrate use 
ultimate causes of his mutations admitted that mhentance strengthens the Darwinian position which 
no other s urce could be found for them except the is adopted by the best and most philosophical workers 
influence of the environment m biology to day This is a statement whidi I 

What reasons does Sir Arthur adduce for what I frankly mil to understand Darwm was until the 
may term bis despairing conclusion ? In the last close of his hfe a convmced bchever m the existence 
analysis they reduce themselves to two namely 1 1) of use mhentance although he did not regud it as 
functional adaptations — such as the shape of toe toe sole factor m evolution Who ||a[LA^ present the 
crowns of the molar teeth — and the separation of the best and most philosophical worlc^nh mology is 
peronxua tertius muscle from the extensor muscle of course a matter of opinion 1 should think that 
of toe little toe come into existence m toe embryo Darwm if still with us would put in this category 
before there is any possibihty of the performances those who had the vndest acquamtance with facts 
of toe functions to wnich they are adapted and (s) If this entenon be I remark that 

Sir Arthur can conceive of no mechanism by which the best palsrontologists and the beat systematio 
the habits of the parent can influence the embryomc zoologists whom I miow are strongly mclmed to 
machinery adopt toe Lamarckian pomt of view 

Now when I amarckism is dismissed on munds Par be it from me to say a smgle word m disparage 
such as these it would have been just os w^ if Sir ment of that great biologic Humey whom Sir A:^ur 
Arthur had made himself acquaints with the form Keith claims and 1 Imve no doubt nghtly as a 
m which the Lamarckian theory is held by modem predetermuiist Prom Huxley I receivra my first 
biologists May I bnefly ten^esh his memory ? attraction to the study of biology and it has fallen to 
Modem Lamarckism may be stated as follows my lot to succeed him in his chair 1 am convmced 

(1) An animal exposra to a new environment that if Huxlw were still ahve and had learned from 
modifies its habits so as to adapt them to new needs Sir Arthur Itoith s brilliant exposition the wonderful 

(2) New habits persistently mdulged in entail facts of the mdifference of embryomc cells and their 

modifications of adult structure capaaty at need to form anv kmd of tissue he would 

(3) The offsprmg of animals which have adopted find it difficult to persist m his conception of 

the new habit if they remain in the same environment germ plasm as a machine like mosaic of molecules 

as their parents tend to assume toe new habits more air Arthur compares the embryomc cells to an 

qmckly and on slighter stimulus than did their army of workmen capable of vanous tasks whow 
parents and to develop the corresponding structures enet^es are co ordinated to a common end — not by 
at an earher period of their lives a director but by hormones or chemical messengers 

(4) Ultimately when the new habits have persisted which they send to each other I most frankly 

for a long time the corresponding structures make their confess that it baffl** afl my powers to conceive how 
appearance in development before the performance of the from an unorganised mob of undifferentiated cells an 
functions to which they are adapted onpmsed structure could arise solely by their mutual 

It 18 obvious therefore that all bir Arthur Keith s influence Certamly toe amount or constructive 
arguments against use mhentance are irrelevant work accomplished m these arcumstances by a crowd 
to toe question at issue Sir Arthur is a brilliant of Bntish workmen would be a mmus quantity 
mammalian embryologist Were he a comparative Surely toe influence which organises and marshals 
embryologist he would be acquainted wito cases these cells must be one external to themselves 
which would stagger even him m his oppcoition to There must in the developmg embryo be some part 
Lamarckism IwUlgiveone All Macruran Crustacea which takes the lead and emits the primary hormones 
(lobsters prawns shnmps etc ) when seekmg retreat which control the action of the rest This I pomted 

move baeWards and stnve to thrust the abdomen out m my address to Section D of toe Bntish Associa 

mto a dark crevice Ihe hermit crabs have adopted tion m 1916 May I illustrate this by an example 
the habit of inserting toe abdomen uito toe curved taken from a recent paper by Ruud and Spemann with 
passage of an emptogastropod shell and m consequence which Sir Arthur is possibly not acqnauted ? If a 
toe abdomen has b^me curved The young hermit small portion of the develo^g nerve plate of Tnton 
crab however m its last free swimming stage has albeifns be grafted mto the ectoderm of a gastrula 
an abdomen as symmetneal as that of a shnmp of Tnton taniatus m a region where normally the 
but when it sinks to toe bottom before it nos neural plate is not found it will organise the ectoderm 
found an appropnaie sheU toe abdomen has already cells around it mto a neural plate m the midst of 
become curved Does bir Arthur ask us seriously to which it will be found distinguishable from the cells 
beheve that this curvature has been produced by of the host by its different colour 
some mystical adaptational mechanism among Let me m conclusion suggest to Sir Arthur Keith 
embryonic cells and has had no relation to that these primary hormones or formative stimuli 
parental habits ? 1 be paragraph m Current Topics which mitiate development and give it its course are 
and Events nghtly states toat toe crux of the whole toe physical correlates and bearers of the memories 
discussion 18 the proof of the actual existence of of the race stored m toe egg cell which has m turn 
use mhentance Many of us believe that by m«ms received them from the tissues of the parent genera 
of well thought out and pi^bently executed eiqien tion £ W MscBudb 

meats this proof has already been given Those who 

refuse their assent may be divided mto two classes As I read over toe homily which my fnend Prof 
namely (a) those who are unacquainted with toe foil MacBnde has addressed to readers of Nature m 
details of the expemnents (b) those who are general and to myself m particular — one with which 
acquainted with these details and stnve to escape from we are all becoming fanuUar— 1 was remmded of an 
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estpenence saSered by Huxley when he lectured at 
the Roval Institution on the cerebellum At the end 
of the lecture a devout hearer approached to inform 
him that she had understood and enjoyed the lecture 
—with the exception of one point— was the cere 
bellum inside or outside the ^ull ? Aftdt I have 
filled 34 columns of your valuable space to prose that 
Huxley was altogether right when he denied that 
use inheritance played any part m the evolution of 
man — or of any other ammal — Prof MacBnde after 
reading these columns turns round and prictictlly 
asks me if I have heard of Kammcrer 

If Prof MacBnde will be so good as read my 
Huxley lecture again he will see that I neither 
affirm nor deny the loctnne of use inhentance What 
I have denied in as clear terms as are m my voca 
bulary is th it I amarckism — whether of the onmnal 
1809 vmtage or of the brand bottled m 1923 by Prof 
MacBnde— has had no part in the evolution of man 
To give my re isons for this condusion would compel 
mo to mflict on the readers of Naturf i repetition 
of my Huxley Lecture Here I must content myself 
by saying that Lamarckism gives no explanation of 
man s developmental history none of his anatomy 
it leaves the ancestral forms of man such as we 
know of from the discovery of their fo&sil rema is un 
explained it cannot explain the characters wlich 
diSerentiatc one racial type of modern man from 
another In brief the tenets which ihof MacBnde 
elmgs to with such fidelity cannot serve the purposes 
of oven a working hypothesis for the modem anthro 
pologist 

Prof MacBnde is good enough to siggcst that I 
should be staggered did I know of certam facts with 
which comparative embiaologists are familiar Well 
I do sometimes make little excursions into the realms 
of invertebrate embryology an 1 frankly confess I 
am staggered by the fact that men who are familiar 
with the developmental histones of invertclnte 
animals can have any belief of 1 amarckism as a 
factor in evolution Ariiiur Kctra 


Solar Activity and Atmospheric Electricity 
Dr Baufr s courteous attempt (Naturt August 
II p 203) to recouale our views respecting the con 
nexion he behoves in between sun spots and atino 
sphenc electncity calls for a reply I should first 
explain that we differ as regards even the connexion 
between sun spots and terrestrial magnetism 4 ppu: 
eutly we both accept the relation 

R-a+6S (1) 

between R the range of the regular diurnal variation 
for the year and S the sun spot number Here a 
represents the range for no sun spots and 1006 the 
mcrease m range for a sun spot frequency of 100 
The value of loob/a vanes with the magnetic element 
and with the station but is usually m the neighbour 
hood of o 8 The further relation mentioned by Dr 
Bauer p 204 an mcrease of 100 in the sun spot 
number would correspond to a decrease in the m 
tennty of magnetisation of the earth of about o i 
per cent is not a result 1 consider proved If it 
were true there should be a decided ii year penod 
m the secular change Claims to have estabhabed 
such a penod have been made but seem to me to 
have broken down Quite recently failure to detect 
the phenomenon at Pans one of the most satisfactory 
stations has been announced by M A Angot (Ann 
de I InsMut de Pkyswue du Globe Pans 1923 p 288) 
But if Dr Bauer and 1 are not exactly at one on this 
point we are at least agreed that the influence of 
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sun spots on the absolute values of the mognetio 
elements is exceedmgly small if not zero 
Coming now to the potential gradient of atmo 
sphenc electncity Dr Bauer claims to have estab* 
hshel a substatUtal spot mflueace both on the ampli 
tude of the diurnal variation and on the mean value 
for the year In the Physical Society paper to which 
he refers (Proc Phys Soc I ondon vol 35 p 129) 1 
attempted to check the alleged sun spot influence 
both for the diurnal range and the absolute value by 
means of formula (i) In the case of the absolute 
value R represented the mean value of the potential 
gralient for the year In additicn to results from 
the bbro Dbserv itoiy on whith Dr Bauer had 
mainly rebel I emplo\cd dita from two penods of 
years at Kew determuung a and f lu all cases by 
least s mares Fxcept m one case the value found 
foi ioo6/a was positive but it was much below 0 8 
and the values found for the (Xirelation coefficients 
were t so small to warrant the conclusion that a true 
sun spot influence had been made out 

In his recent letter Dr Bauei does not impugn the 
accuracy of my mathematical work What he does 
IS to employ instead of (i) a formula of the type 

K a +&S+CT (2) 

where S is now the difterence of the sun spot number 
from its mean value and T the tunc m i cars counted 
from the middle of the penod Wo may I thmk 
treat it is a mathematical certamty that Uie ot serva 
tional results must be expressible exactly by a formula 
of tl c type 

R-a -tS /(T) 

What Dr Bauer has found is that for one particular 
period of years /(T) c T gives a good result at certain 
stations notably Cl ro an 1 Esk lalemuir which he 
cc I siders good and a less good result at other stations 
Pols lam and Kew which he considers mfenor He 
w lid no doubt get a still better result li he put 
/■(l)-cT+(iT* 

B it IS the goodness of fit in such i case my evidence 
of the real existence of a sun spot miluence ^ There 
mi^t for example be an excellent fit with h o 
fhere may admittedly be special conditions m 
which somet^g is to be said for a formula of type (a) 
As 1 showed some years ago the ibsolute i^ue of 
potential gradient at Kew and presumably else 
where is affected by the visibihty (punty) of the 
atmosphere potential falling os the visibility nses 
If the punty of the atmosphere at a station improved 
at a uniform rate potential gradient would naturally 
fall and it nught be a proper course to apply a cor 
rective term with c negative as found by Dr 
Bauer at the Ebro Eskdalemuir and Kew Agam if a 
station went on applymg an mvanable factor for the 
reduction to an mfimte plane while the factor was 
really altering owmg to continuous detenoration of 
the insulation or other instrumental cause a corrective 
term c T with c negative might be justifiable if the 
rate of letenoration was constant 
The reasons assigned by Dr Baner p 203 for 
considering Kew an mfenor station are the large size 
of t/c, the ratio of the amplitude of the 12 hour to 
the 24 hour Founer wave and the high mean value 
of potential Now I can imagine another cntic 
holumg — and with equal reason — that a low value of 
Cflc. and a low mean value of potential gradient are 
both symptoms of mfenonty either m the site or m 
the apparatus He might even suggest that the mean 
values at the Ebro 86v/m m 1921 and 76e/m in 1932 
are outstandingly low 

If a high mean potential gradient is a sign of 
K 2 
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infenonty, the good character of Eakdalemuir seems 
difficult to explain as the value there makes a much 
closer approach to the Kew than to the Ebro value, 
the latter bemg notably below what Dr Bauer puts 
forward as the normal Agam, if a high value of 
Ci/Ct 16 a sign of infenonty is it not strange that c^fc, 
IS highest at Kew in summer when the potential 
gradient is lowest ’ Lbro and Eskdalemuir have a 
variable number of monthly quiet days, while at 
Kew with rare exceptions the number is uniform 
Weather conditions usually reduce the number of 
quiet days used at Eskdalemuir below the Kew 
number lo Ihus a priori we should have expected 
Kew to be the station least afiected by accidental 
irrogulanticb According to Dr Bauer the sign of 
c' (his () may depend upon whether the sun-spot 
cyde IS below or above average development " 
Apparently he expects a revolutionary change from 
a steady foil to a steady nse and conversely I It i 3 
obvious that if a steady fall did go on at the Ebro at 
the rate obtained b> Dr Bauer we should before long 
have the potential gradient negative 

1 he fact that Dr Bauer finds negative values for c' 
at all three stations. I* bro. Eskdalemuir and Kew. may 
possess some pl^sical significance unrelated to sun- 
spots In my Physical Society paper I referred to 
volcamc dust as a possible natural awncy mfiuenemg 
potential gradient over wide areas Even the agency 
of man may mlluence a considerable area 1 bus I bad 
myself regarded the value for 1921 at Kew as excep 
tionally low , and attributed this at least in part to the 
abnormal purity of the English atmosphere brought 
about by the coal strike At all events the mean 
value for loaa. unlike that at the Ebro, shows a 
substantial nsc 

In view of Dr Bauer s concluding remarks it may 
not be amiss to point out that the earths atmo- 
sphere 13 generally believeil to contain on equal and 
opposite charge to the earth s surface Thus the total 
c^ge on the earth as a planet would seem to be ml 
whether a sun spot influence exists or nut 

C Ckrfe 

August 17 


Colour Vision and Colour Vision Theories 

In Ins letter published in Naiurf of August 25. 
Dr Edridge Green seems to admit the accuracy of 
the deductions from the tnchromatic theory which I 
made in the issue of August 4 But m malung these. 
1 used no other postulate than that of the fact of 
normal trichromasy In the sense m which the word 
is used, tnchromasy is now a qualitatively and 
quantitatis cly proved fact, although at the time of 
Its first assertion it was in considerable part hypo- 
thetical Strict logical development (which may be 
mathematical when necessary, since mathematics is 
merely symbolised lomc from this point of view) leads 
directly to the expnnation of certain phenomena 
which Dr Edndge-Green had thought to be un- 
explainable on the basis of tnchromasy If the 
lo^cal developments are sound, the conclusions are 
mevitable But he brings forward three other facts 
which he sbll considers to be inexphcable on the 
theory 

hirst a man, stated to be completely ‘ red-blmd," 
can recognise led as easily as a normal-sighted person 
hrom the tnchromatic mint of view one might 
say Vi hy not ? No douot the term " rod - blmd " 
might preferably be avoided, scemg that it is a rehc 
of the ' hard atom " stage of the theory , but the 
^theory docs not give the result that a didiromat of 
r^at type cannot distinguish red light from other 
l||||ffits Ihe notion that it must do so is a sunival 
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of ideas held under the restnctions of the early 
appheabons of the theory 
Second 50 per cent of the dangerously colour 
blmd get through the wool test Again, Why not 7 
The theory would only use the fact, if granted to aid 
m further elaboration of the details of the visual 
pecnlianbes 

Third the tlieory is said to fail to explam the 
class of colour \ ision which Dr Edndge-Green denotes 
as tnchromatic, m which yellow is not recognised, 
the region of the spectrum occupied by yellow hues 
bemg called red green I cannot occupy space here 
in showmg how this is directly predfctaole as a 
possibility on the tnehromabe basis ^1 ha ve discussed 
it, and ouer such cases, m my booni^lour vision 
Dt Edndge Green says that m this case, the mter- 
seebon of the dichromabc curves should be shifted 
towards the red on the tnehromabe theory, and they 
are not so shifted The statement is mistaken 
I here is no such compulsion on the theory 

Ihc statements in Dr Edndge-Green s last two 
sentences are m complete agreement with the theoiy 
He says also that the theory is burdened with seft- 
inconsistcnt subsidiary hymtheses Actually the 
theory is based, and based alone, on two postulates , 
the qnahtabve postulate of tnchromasy, and the 
quanbtabve postulate of the mtensity law All 
further development is btraightforward, any defimte 
construcbve presumption b^g used m illustration 
only, and being clearly stated by Helmholtz to be 
quite mcssenbal In fact he left the theory totally 
unburdened with fixed presumpbons regarding 
structure and function Ihe fixation uas to come 
later, probably by way of many supplemental theones 
consonant with it All mcludmg the views of Dr 
Ldndge-Grcen may possibly help 
I would appeal to Dr Cdndge Green not to pit 
his views again&t the bichromatii theory but rather 
to consider wherein they may supplemenl it Mulb- 
chromosy higher than triple is without evidence 
If he accepts Dr Houston s work as the mathemabcal 
expression of his Mews he thereby makes them 
trichromatic in the usual sense of the term His 
views may supplement the theory on the side of 
fiincbonal physiology or psychology they cannot 
refute It on the formal side W Peddil 

August 25 


The Phosphate Deposit of Ocean Island 

On p 787 of Naturf of June 9, which has just 
reached me a nobco appears, under the headmg of 
Mineral Eerblizcrs, ’ of my paper on " The Phos- 
phate Deposit of Ocean Island " (Quart Joum 
Geol Soc , vol Ixxix , p i, 1923 ) 

As this nobcc mismterprefo certam of the state- 
ments made in the paper, I beg the courtesy of your 
space for the necess^ corrections 

(1) One of the points emphasised in the paper is the 
gradual and uniform change which occurs m the 
composition of the deposit as one passes pen- 
meter to centre This change is so regular that it 
can be expressed by a simple formula 

There is no normal 88 per cent and no " level 
where the phosphate smks from its normal 88 to 
9 per cent , ' the change being gradual and without 
reak from 79 to 92 per cent 

(2) The deposit cannot be truly desenbed as 
having " a depth of fully fifty feet As stated m 
the paper, it is sometimes as much as 80 feet 

but usually loss than 50 feet 

(3) Ihe excess hme shown by analysis (* e the lima 
over and above that required for the phosphonc, 
carbonic fluonc, and sulphunc acid radicals) vanea 
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directly with the percentage of organic matter and 
invenmy with the percentam of tncalcium phosphate 
It IS therefore more rationm to asinine that this lune 
18 combmed with the organic matter than to state 
(as has been done) that it u present as a compound of 
the type »(QuPA) y(CaO) iH ,0 
Dahlhte 4Ca«^Ot sCaCX), H ,0 is not mentioned 
m my paper The idea of its occurrence is not 
reject^ bv me however as its presence is not in 
conflict with the chemical analyses no excess lime 
(as defined above) being required for it 
That the calcium fluonde shown m the analyses 
(about 3 per cent ) is present combined as apatite to 
any considerable extent 13 unlikely from the behaviour 
of the phosphate to reagents the purer varieties of 
Ocean island phosphate bemg for example almost 
completely soluble m cold dilute hydrochlonc acid 
1 AUNCELOT Owen 

Monteria 

Republic of Colombia 
South Amenca July 2i 


I HOPE that no one who consults Mr Owen s inter 
estmg paper will have been much troubled by misinter 
pretations on my part The words normal 88 per 
cent arc based on the analysis on p 13 of the paper 
which 18 said to be representative and gives 87 5 
per cent I hope again that no reader of my note 
would suppose tnat a level exists in the rick at which 
the phosphate content drops suddenly to 7> per cent 
I should have wntten has sunk for sinks 
In suggesting on p 13 of the paper and in his letter 
that lime is associated with the organic matter m the 
phosphate Mr Owen raises a question of wide 
unportance The special adsorptive influence of 
orgamc colloidal mIs m soils is now veil known anl 
Mr Owen doubtless sets t goo 1 exan pic m not 
presummg the presence of dahllite or any other 
mmeral inless it can le recomusci by stecific 
characters in the mass The rather dcUcato fibrous 
crystallisation of dahllite may be lo ked for We 
must remember that A I acroix and other roincralo 
gists recognise definite species of mineral caluum 
corbo phosphates E Blackweldcr on the other 
hand [Amer Joum Set ser 4 vol 42 p '*94 
1916) regards the less definite colloplianc as the 
common product of the reiction between pbosphonr 
acid and lime salts especiallv calcium carbonate in the 
presence of ammonia Gillophanc as Rogers shows 
can associate fluorine with its colloidal substance and 
may thus suggest the presence of apatite In his 
researches on the chemistry of phosphatised ree& 
Mr Owen is opemng up a very mterestmg petrological 
field The Writer or the Note 


The Metric Campaign 

In reviewing Drury s World Metric Standardisa 
tion (Nature Augwt 18 p 234) the statement is 
made Imt far less opposition has been raised to the 
adoption of the htre and gram than to the metre 
which 18 very much more closely related to mdustnal 
processes than the umts of mass and measure 
Perhaps the following will serve to indicate to 
metnc campaimers why those who are directly in 
terested m mdustnal processes are m such an un 
penetrable fog over the question 
A few days ago m a retail tool shop m a provmcial 
town 1 was shown a narrow steel measure in four 
foldmg sections the total length bemg one foot which 
was divided into 305 mmor and 30^ major and 
numbered divisions the first two engraved thus — 
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ilMBrKRja so that to the purchasers of such an 
instrument 30]^ metres are represented as equivalent 
to 13 tnckas instead of 100 feet 1 The stock included 
the carpenter s ordinary foot rule divided along one 
elge mto mches and sixteenths of an mch and the 
other mto millimetres and 30k (centt)metres All 
the shopkeeper could say was that the scales were as 
supplied by the best makers and must therefore be 
accepted as correct — the word meter had no other 
meamng than that the makers used it instead of 
saying the scale was French 

1 our years ago in a western London suburb I had 
exactly the same experience but if my memory serves 
me the makers were different The shopkeeper in 
formed me that m his two shops (one nearer the West 
End) he bad already sold many hundreds of these 
scales 

From time to tune the I ondon and provincial Press 
report meetmgs at which there have been discussions 
on the great advantages of the metric system but 
there the matter ends — apparently it is nobody s 
business not even of the Board of Trade or the Boi^ 
of Education to take action which would ensure 
t! e circulation of correctly marked scales Ail the 
wro igly engraved ones ought to bo recalled to have 
cenii engraved above meter Hv Harries 

August 20 


Direction of ^ ray* Produced by Polarleed X rays 
In an abstract (Nature July 7 p 36) of a paper 
read recently before the Royal Society Mr C 1 R 
Wils n discusses some results on (i ray ionisation 
tricks which he has obtained by his cloud method 
Among other things he notes (1) Partial polansa 
tion of the pnmarv beams is indicated by the direction 
of ejection of a number of the ^ particles being m 
one plane — ^that containmg the direction of the 
cathode rays m the X ray tube and (3) Of the 
ordinary long range tracks the majonty have a 
large forward component comparable with the lateral 
component 

During the post year the present writer usmg a 
beam of scattered X rays about 90 per cent polari^ 
(Wilson 8 primary beam was probably about 10 per 
cent polarised) has obtamed stereoscopic pi otographs 
0/ p ray ionisation tracks by the cloud metiiod These 
photographs show that most of the p particles are 
elected m a direction nearly parallel to that of the 
electnc force of the polarised b^m of X rays There 
IS however a variation on either side of this direction 
The photographs also support Wilson s conclusion 
that a uiTge maj nty of thi p particles have a velocity 
component in the direction of propagation of the 
X rays F W Bubb 

Washmgton Umversity Samt Louis 
July 30 


Proposed lotematlonal Survey of the Sky 

I AM informed by the director of ^he Office National 
M6tdorologique de France that with the approval of 
Sir Napier Shaw j^resident of the International 
Commission for the Stndy of Clouds the dates for 
takmg the photonrapbs of clouds have been postponed 
by one week Fhotographs will be taken at the three 
specified hours from S^tember 24 to October i 
inclusive Volunteers are much needed to help m the 
work and I shall be glad to send full instructions to 
those who will send me their names 

C J P Cave 

Stoner Hill Petersfield Hants 
August 27 
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Gaseous Combustion at High Pressures^ 


By Prof W 

Introduction 

I N the course of the researches upon gaseous com 
bustion which for many years past ha^e been 
« arried out in my laboratories, it became necessary to 
study the subject under much higher pressures than 
those heretofore employed As this asp^ of the work 
has recently assumed greater importance from the 
point of Mew of the mechanism of combustion than 
was at one Ume foreseen, an outlme of it may be of 
interest Before, however, explaining what our new 
observations have been, something should be said 
about the apparatus and methods employed for such 
work For they must obv lously differ from those used 
for experiments at atmosphenc pressure, where the 
conditions are much less severe 
In the first place, the experiments must be earned 
out in specially designed bombs of forged steel capable 
of withstanding the sudden development of very high 
explosion pressures Hius, in our recent expenments, 
the initial pressure at whic h the combustible mixtures 
were fired ranged up to loo atmospheres, and the 
resulting pressures, which were developed in a small 
fraction of a second, were anything up to ten times as 
great Hence the method of mcasunng and recording 
the pressures must be capable of following accurately, 
and with the least possible lag, a nse of pressure of 
from (say) loo to looo atmospheres occurring withm 
j^jth of a second For this purpose we have employed 
a recording manometer of the form designed by Sir J F 
Petavel, which is a must efficient appliance for high 
pressure explosion work* 

The photographic pressure time records obtained 
in our expenments show (i) the rate at which the 
potential energy of the explosive mixture fired is 
transferred into kinetic (i t pressure or temperature) 
energy of the products , (2) the ratio of the maximum 
pressure attained on explosion to the initial pressure 
at which the mixture was fired — usually denoted as 
P /P, , and (3) the rate of the subsequent cooling 
From a study of these and other features of the 
records we are able to draw conclusions xs to cer- 
tain fundamental aspects of the combustion process 
Itself 

Son* Peatures oj the Combustion or Hvdrogbn 
AND OF Carbon Monoxide in Air 

As an example of the potentiality of high pressure 
explosion research to reveal and elucidate new factors 
m gaseous combustion, I propose to deal mainly with 
the cases of hydrogen md carbon monoxide For 
although at fint they may seem to be of the simplest 
type, yet they present features of extraordmary interest 
and complexity which for many years past chemists 
have vamlv tried to explain Lven engineers, who 
study mtemal combustion problems m their own 
way, without troubling themselves overmuch with 
the mechamsm of the ^emical changes involved, are 

Fnim 1 diiro irw Irlivind at tbe Royal Iiutitiitwa on Fnday Hay ii 
* A lull Acvcnplion ol the bomb aoil ai ym o f y aptAlaneei will bo fouiid 
a- PhD rtani Ro> Sor V S13 (191J) pp jyj 318 
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seeking light upon what is termed the “suppression 
of heat" m such explosions Indeed our present 
ignorance about these matters shows how far we are 
from really understandmg the elements of gaseous 
combustion, and the need there is of much further 
fundamentid research thereon 

From a chemical point of view there has always 
been somethmg emgmatical about the very different 
behaviours of the two simplest IfeMabustible gases, 
hydrogen and carbon monoxide, when bummg m air 
For although their volumrtnc heats of combustion 
(assuming the initixl and final temperatures bemg both 
about 15® C ) and the proportion oy volume m which 
each of them combines with oxygen are the same, 
namely 

2cAt 8:= 2 c 6? jjK C U per gram molecule 

yet in many respects their modes of combustion in air 
prevent a striking contrast 

Thus, for example (x) the appearance of a flame of 
hydrogen in air is very different from the lambent blue 
flame of carbon monoxide bummg at the same orifice 
and under the same pressure (a) hydrogen air mix 
tures have lower ignition temperatures, and, under 
similar physical conditions, propagate flame much 
faster than the corresponding carbon monoxide-air 
mixtures , (3) the presence of even a minute quantity 
of steam greatly assists, if it is not absolutely essential 
to, the oxidation of carbon monoxide in flames, even 
when detonation is set up — thus a flame of the dry 
gas IS easily extu.guished on being introduced into a 
jar of air that has been previously dried over strong 
sulphuric acid , (4) a flame of carton monoxide burn- 
ing in air loses bv radiation nearly a 4 times as much 
eneigy as a hvdrogen flame of the same size , also 
(5) the two radiations have their own characteristic 
wave lengths— namely, 28/* from a carton monoxide 
air flame and 4 4 /t from a hydrogen air flame— which 
have been attributed to vibrational conditions in in- 
cipiently formed CO, and 110 , molecules respectively, 
or, os 1 prefer to say, to the formation ai the moment 
of combustion of intensely vibrating carbon monoxide- 
oxygen and hydrogen oxygen complexes, which ulti- 
mately give nse to carbon dioxide and steam molecules 
respe^vely 

To summanse carbon monoxide bums m air more 
slowly and with a more highly radiating flame than 
does hydrogen , also apparently the presence of some 
steam or other hydrogen-contammg substance is neces* 
sary for its combustion Precisely how steam acceler- 
ates or determines the combustion of carton monoxide 
(and only a minute quantity suffices) has up to now 
never b^ completely explained , but chemists are 
generally agreed that carbon monoxide molecules are 
particutoly mert towards oxygen molecules in flames 
Indeed 1 think there are grounds for beheving that in 
ordinary flames carton monoxide cannot react With 
undissociated oxygen molecules, but that it requires the 
presence of either 0 atoms or ‘ activated steam " 

OH, molecules 
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High prsssure ExPERiMbNTs 
Bearing the foregoing considerations in mind let us 
now see what new hght has been shed on the problem 
as the result of high pressure combustion research 
Here it should be pointed out that masmuch as the 
chief difference between the condition of high and low 
pressure expenments hes in the absolute concentration 
of the interactmg molecules it may be expected that 
factors the operation of which chiefly depends on such 
concentration will become more dominant is the pns 
sure arises Indeed the value of high pressure work 
lies m the fact that it tends to show up and accentuate 
the operation of factors the influence of which may be 
either masked or overlooked at ordinary pressures 
One of the first things disclosed by our experiments 
was the absence of any direct relation between the 
rate at which the potential energy of in explosive 
mixture is transferred on explosion to its products as 
sensible heat (pressure) and the magnitude of the 
chemical affimty between its comhminj, constituents 
Ihus for example the time required for the attain 

ment of maximum pressure on explodinf, 

at 50 atmospheres a methane air mixture ■ r T" 

(CH4+0,+4N^ in which the com bus 

tible gas and ox>gen are present in cqui | 

molecular proportions (» e corresponding * ^ 

to the primary chem cal interai tion in the j 
flame) was many times longer than that { " 

required in the case of the corresponding 
hydrogen air mixture (sHt+0| + 4Nt) 

notwithstanding the fact that the affinity 

of methane is at least twenty and pos | 

sibly as many as thirty times as great as *" If 
that of hydrogen for oxygen in flames In 11 

other words, the avidity with which a ’** r 

combustible gas seizes upon oxygen m 

flame combustion is not necessanly the •' "I' 

factor which mainly determines the rate 
at which the potential energy ol the mix *• 

ture IS transferred into kinetic energy of 
Its products 

Later expenments have chiefly dealt with the ex 
plosion usually at an mitial pressure of so atmospheres 
of what may be termed isothermic mixtures of either 
carbon monoxide or hydrogen with sufficient oxygen 
for complete combustion some vanablc diluent 
developing as nearly as may be the same amount of 
energy on combustion I will now endeavour to 
explain their sigmficance 

The Contrast between Carbon Monoxide air 
AND Hydrogen air Pressure Curves 
We may appropriately begin with a consideration 
of two typical pressure tune records (Fig i) obtained 
when normal carbon monoxide air and hydrogen air 
mixtures (3C0+0,+4N, and 3lIj + Og+4N,) were 
respectively fired m the bomb at an initial pressure of 
50 atmospheres 

Now, although these two mixtures developed as 
nearly as may Iw the same total amount of energy on 
explosion there was a stnkuif, contrast between the 
character of the pressure time curves obtained For 
whereas in the typical hydrogen air curve the pressure 
NO a 8 io, VOL. 112] 


r se with extreme rapidity (actually in o 005 second) 
to its maximum (about 400 atmospheres) and almost 
immediately ther^ter began to fall and assume the 
character of a simple cooling curve in the correspond 
mg carbon monoxide curve the pressure rose much 
mjre slowly and only attained a maximum (about 
410 atmospheres) after 018 scemd after which it 
wis maintained almost at its maximum for a con 
sid( ruble time mterval The comparative slowness 
with which pressure energy is developed m such a 
cirbon monoxide air explosion tegether with a con 
siJcrable exothermic effect after the maximum pres 
sure hod been reached were indeed very remarkable 
ind significant feature of our expenments \t first 
we Were inchned to attnbute them to the supposed 
slow burning property of carbon monoxide os com 
]ured with the quick burning of hydr igen but 
f irther expenments revealed the operation of another 
tot illy unexpected factor namely the presence of 
nitrogen which as we discovered later is not inert but 
arts as an energy absorber in the combustion of 
irhin monoxide it such pressures 


rpitcT 01 Additi n or Hydrogen upon the Carbon 
Monoxide air Ct rvl and upon a Carbon 
Monoxide Plane burning in Air 
It was next discovered that the replacement even 
in vciy small proportirns of carbon monoxide by it* 
equivalent of hydrogen in the aforesaid normal carbon 
monoxide air mixture had a disproportionately large 
influence m accelerating the nse of pressure on ex 
plosion This remarkable result which is c f con 
sdcrable theoretical import was dealt with at length 
in a paper published two years ago by the late W A 
Haward and myself in the Proceedings of the Royal 
Society* Indeed it first sight it seemed as if the 
hydn^n had imposed its own character upon the 
whole course of the carbon monoxide cc mbustiun ev en 
when the combustible put of the mixture exploded 
contained only one part of hydrogen 0 twenty three 
parts of i arbon monoxide by volume 
In this connexion it may mentioned that the 
addition of a moderate amount of hydagen to carbon 
monoxide burning in ait at ordinary pressure has a 
considerable effect upon the haracter and spectrum of 

• Pjoc R<w Sac A too ( oji) m r; 84 r* sho 1 f r her paper la 
be mnot (Ausost) n oiber ul the foun 4I of tl e Uiero oal Society 
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the flame a circumstance which seems to be of some 
significance m relation to the mechanism of carbon 
monoxide combustion In conjunction with Prof A 
Powler of the Impienal College South Kensington we 
arc now in\ estif,ating it more closely with the view of 
find n,, out its meaning But the facts known warrant 
us in concluding that the addition of a cximparatively 
small proportion of hydrogen has a peculiar influence 
upon the combustion of carbon monoxide whether at 
high pressures (is in our bomb experiment) or in flame 
combusuon at ordinary pressures 

Thf Mschanism of the Combustion of Carbon 
Monoxids 

To explain the peculiar influence of hydr%en or 
steam upon the combustion of carbon monoxide I 
think It must be supposed that oxygen and carbon 
monoxide molecules are mutually inert in flames and 
that lictore the carbon monoxide can be oxidised the 
O, milecules must be resolved either into O atoms or 
into activated steam This precedent condition 
can be brought about by the presence of hydrogen 
(or mi>bc steam) in the mixture undergoing com 
bustion For according to my present view an 
undissociated 0, molecuh on being heated m the 
flame has its residual af&nitics sufficiently stimu 
lated to cn il le it to seize upon two hydrogen molecules 
forming initially an unstable vibratory complex H|0, 
Such i complex being m an intensely vibratory con 
dition wjuld instantly break down (i) partly into two 
molecules of steam alsi in a vibratory (and therefore 
activ ited ) condition and (2) partly also into two 
0 at ms ind two H, molecules, thus 
H . 

I V H \ woul 1 give r c t I (i) nxz 0<^j, 

U(J{' I (2) (100 a){20 +2HJ 

The ratio «/(ioo «) would obviously depend upon 
both timperature and environment The higher the 
temperature and the less hydrogen in the environment 
the less the magnitude of « But in all condit ons the 
hydrc„en in a combustible mixture containing also 
carlion monoxide functions os a resolver of Oj mole 
culcb simultaneously mto (i) activated steam and 
(2) 0 atoms Thus it is suggested that the pnmary 
fun tion of hydrogen as a promoter of the combustion 
of arbon monoxide is to resolve the Of molecules 
(inert towards carbon monoxide) into 0 atoms and 
activated OH, (reactive towards carbon monoxide). 
Itself being continuously regenerated in the process, as 
IS shown m Fig 2 



It may be observed that this view » similar to the 
one advanced forty years ago by Prof H B Dixon 
to explain his discovery of the mutual inertness of dry 
carbon monoxide and oxygen m flames, but modified 
m one particular so as to make it more applicable 
to the further facts now known. He supped that 
carhon monoxide is oxidised by OH, (but not by 0 ,) 
molecules m flames, the resulting hydrogen being un 
mediately burnt to steam which was thus continuously 
regenerated os follows 

/(a) CO+OH, CO,+ H,\ 

1(6) 2H,+0, 2H,6 

If however onlv such interactions (and no others) 
occur It IS difficult to understand why the colour and 
spectrum of a flame of pure (moist) carbon monoxide 
arc so unlike those of hydrogen bunung in air The 
charactenstic spectrum of a carbon monoxide flame, 
which extends far into the ultra violet would surely 
seem to be due to the formation in it of some CO, 
molecules in a more highly vibratory state than would 
be likely to arise merely by interactions of CO and 
OH, molecules The difficulty in question is obviated, 
and also other facts would lie better explamed by 
supplying (as I do) that on unstable vibratory H4O, 
complex primarily formed by the interaction of 0, 
and H, molecules decomposes in each of two ways 
yielding OH, and 0 atoms both of which are capable 
of oxidising carbon monoxide 

rHB Energy ABSORBING hiNcnoN and Activation 
OF Nitrogen in tux CoMBUsnoN or Carbon 
Monoxidf 

Itnext occurred t us to try the effects of progressively 
replacing the nitrogen of a normal carbon monoxide 
(2C0+0,+4N,) mixture by molecular equivalents of 
ither gises eg oxygen carbon monoxide, or argon 
Ihc first two f these gases are diatoimc and would 
have much the same densities and heat capacities as 
the nitrogen whi h they replaced , and although they 
might be expected to exert some chemical mass 
influence ujxin the combustion, yet m all other respects 
they would act as diluents In argon we had an 
absolutely mert monatomic gas of higher density, but 
smaller volumetric heat capacity, tl^ mtrogen, and 
incapable of any mtemal vibrational energy It would 
therefore presumabl} be incapable of exertmg any 
effect upon the explosion other than that of merely 
sbanng by molecular collisions, in the mcreased kinetic 
energy acquired by the system as the result of the 
combustion 

It may be observed that while the said replacement 
of the nitrogen by the other gases would not affect in 
any way the total energy litxrated on explosion, yet 
the experiments showed that it affected somewhat the 
proportion of the energy recorded by the gauge as 
pressure (temperature) at the instant of maximum 
pressure and still more so the rapidity with which 
the said pressure energy was developed The most 
important experimental results from this pouit of view 
are summarised in the following table and illustrated 
by the set of pressure time curves reproduced in Fig 3 
Here it may be pointed out that the most essential 
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data which must be established m such expenments are 
the following 

P, =»the initial pressure in atmospheres at which 
each mixture is fired 

P^-the maximum pressure m atmospheres re 
corded m the explosion 

- the time in seconds required for the attain 
ment of the maximum pressure after 
igiutKm 

2 -the thermal equivalent m KCU of the 
energy hberated during the explosion 

Also the percentage amount by which P. falk 
during (say) o 5 sec after 



These and other similar results led very decidedly 
to the conclusion that the nitrogen pre- 


energ} developed hy the combustion of carbon mon- 
oxide, and of slowly giving it out again in a kmetic 
form during the subsequent cooling period In other 
words, nitrogen is not inert, but acts as on “ ener^ 
absorbing spring m such explosions Indeed the 
results set forth in the foregomg table can scarcely be 
explamed on any other supposition 
Another important conclusion arising out of these 
exfieriments is that when nitrogen so absorbs radiant 
energy developed dunng a larbon monoxide air 
(afOfO|+4N^ explosion under such conditions, it 
becomes chemically ‘ activated, ’ and capable of com- 
bining much more readily with oxygen than does 
nitrogen which has merely been raised to a cone 
spondingly high temperature in a similar hydrogen air 
(3lI,+0, + 4N,) explosion Indeed, when the bomb 
was nnsed out with distilled water after one of our 
hydrogen air explosions at an initial pressure of 50 
atmospheres, no more than a faint trace of nitric acid 
could be detected on applying the diphen>Iamine test 
to the washings , whereas, in the case of the cor- 
responding carbon monoxide air explosions, a similar 


sent in the normal carbon monoxide air 
mixture had been exertmg a speufic m 
fluence on the whole course of events, 
which was manifested in a three fold 
effect upon the pressure curves- namel> , 
(i) a marked retardation of the rate of 
attainment of maximum pressure, (3) a 
lowering of the maximum pressure, ^nd 
(3) a considerable retardation of the sub- 
sequent cooling For whenever such 
mtrogen was wholly replaced hy its 
molecular equivalent of any one of the 
other three gases, the development of 
pressure became nearly as rapid as in the 
explosion of a normal hydrogen air mix 
ture under like conditions Moreover 



compamtive analyses of the pressure time 
records obtamed during the experiments 
in question have shown that, when nitro- 
gen was present, much less Lnetic (pres- 
sure) energy was absorbed up to the 
attamment of maximum pressure than 
was subsequently hberated dunng the 
cooling penod This remarkable circum- 



stance shows that a considerable part of 
the radiation emitted by the burning car- | 
bon monoxide (which otherwise would j, 
have been absorbed by the walls of the I 
explosion vessel) was mteicepted by the v 
nitrogen present Part of the nitrogen so I 
irradiatea would then, in favourable cir- | 
cumstances, be oxidised to nitnc oxide, 

thereby absorbing part of the kinetic Fk 3 — Pm«urc time record! for the combutwn ol arhon monoxide U!ing ilifTerert diluente 
energy developed by the explosion and 

consequently reducing the maximum pressure at- test always showed a considerable fotmation of mtnc 

tamed Finally, the radiant encigy so absorbed acid 

by the nitrogen, pltis part of the kmetic energy It would seem as though the nitrogen molecule is 

(if any) absorbed m forming mtnc oxide dunng the able to absorb the particular quahty of radiation 

combustion, was liberated os kinetic energy dunng emitted as the result of the interactions of CO and 
the cooling penod, so delaymg the cooling Thus it 0 dunng a carbon monoxide air explosion, which is 
was manifest that under our expenmental conditions different from that emitted during a hydrogen-air 
nitrogen lias the power of absorbing part of the radiant explosion In other words, it secrtis as though there is 
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some constitutional eorrespondenct between ( O and N, the correspondmg carbon monoxide air mixture This 
molecules (the densities of which are identical) whereby circumstance combmed with the perfect normality of 
the vibrational enerj^y (radiation) emitted when the the cooling in the case of the 2C0 + 0|+4Ar mixture, 
one bums IS of such a quality as cm be readily absorbed can scaredy be explained except on the assumption 
by the other the two thus a ting in resonance The that the mtrogen functions differently in a hydrogen 
r^iant energy so absorbed during the explosion presum air explosion where it acts as an inert diluent only, 

ably would not affect the maximum pressure attained from what it does in a carbon monoxide air explosion, 

except m so fir as the conditions permitted of any where in addition to its ordinary diluent action it 
second irj oxidation of the activated 
nitrogen to nitric oxide during the actual > 
combustion penod but rad ant energy so | 
absorbed wculd lie hberated in a kinetic • 
f rm during the subsequent coolmg period I 
as the activited nitrogen slowly re | 
verted to the ordinary form Analvses of 
the pressure time records obtained have 
entirely confirmed this suppos tion 
The folhwing graphs (Fig 4) illustrate the strength has a peculiar energy ibsorbmg effect whereby 
of the evidence obtimcd up to ths point as to the it becomes chemically activated On such an 
activation of the nitrogen during i carbon monoxide assumption the meaning of the 2CO + Oj + 4N| cooling 

air explosion at high pressures They show the rates curve is that the radiant energy which had been absorbed 

of cooling (expressed as pressure fall in itmospheres by the N, molecule during the previous combustion 

per second) of the ^ascous systems immcd ately after penod was being slowly evolved in i kinetic form far 

the ittiinment of maximum pressure when each of into the subsequent cooling period the activated 

the fiur mixtures 2CO + Oj+4N, 2C0 4 0,+40, nitrogen not hiving entirely reverted to its normal 

aC0 + 0«4 4AT and 2lI|+Oj4 4N| were expired in condition until at least 06 se after the end of the 

the himb at an initivi pressure of 50 atmospheres combustion penod 




FxrFRiMJNTs wirH sons Isothermic 
Mixtures 

Mu h confirmatory evidence of the 
radiant energy alisorbing function and 
consequent activation of nitrogen in 
the combustion of carbon monoxide at 
hin^h initial pressures bos been obtained 
as the result of expenments m which 
mixtures of carbon monoxide and oxy- 
gen in their combining proportions 
diluted With successive mslecular pro 
poruons (2 4 or 6) of the four diluents 
argon carbon monoxide oxygen or 
nitrogen were fired at such initial pre« 
surcs as would always result m the 
liberation of the same total energy 
(about 10 K C U ) during the subM 
quent explosion For details of these 
expenments the reader is referred to 
the memoir recently pubbshed in con 
junction voth my co workers (D M 
Vcwitt smd D r A Townend) m the 
Proceedings of the Royal Society, A 
103 pp 205 232 There is however, 
a significant feature about the 


It will be seen that except m the cise < f the carbon 
monoxide air mixture the cooling was perfectly r^lar 
and presented no abnormal features whatever In the 
case of the 2( 0+0, f4N| mixture however there was 
no c loling at all dunng the o 1 see after the attainment 
of the maximum pressure ind it w vs not until the 
lapse of the o 6 sec thereafter that anything like a 
normal rate of cooling was estiblshed Attention is 
specially directed to the striking contrast between the 
perfect normality of the first o 6 sec of ti e coohng 
period m the case of the hydrop,cn air (2lI,+0,+4N^ 
mixture and its omplete ahnirmility in the case of 


pressure time recoids (Fig 5) obtained when an 
undiluted 2CO+O, mixture was fired in our bomb at 
an initial pressure of 21 4 atmospheres, to which refer 
ence should here be made because of its beanng on the 
theory of ( O combustion 

It will be seen that the maximum pressure (245 
atmospheres) was developed m o 005 sec , after which 
the cooling period imm^iately set in the pressure 
fall dunng the next 0 5 sec being 66 atmospheres or 
about 27 per cent of the maximum It is evident 
that an exceedingly high temperature was momentarily 
attained in this expenment indeed assummg that the 
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* chenucal coatracttoa involved m the passage from of dissouated nitrogen atoms and recombination to 
aCO+ 0 , (3 vols ) to aCO, (a vols ) was substantially form ordinary mtrogen caused the characteristic afto' 
complete at the instant of maximum pressure the glow* 

tem^rature at that instant would have been of the Another view of the activation of mtrogen has 
order of $000° C In any case the experiment finaliy been suggested which does not necessitate the complete 
disposes of the supposition that carbon monox de is dissociat on of mtrogen molecules According to 
inherently a slowburmng gas Moreover the whole murs statical representation of atomic constitution, 
character of the pressure time curve seems mcons stent there s a great similarity between the configuration 
with the idea which has sometimes been put forward of carbon monoxide and mtrogen molecules m the 
that the maximum pressure attained on explosion is ord nary state a circumstance to which he has directed 
materially affected by the dissociation of carbon special attention He considers that both molecules 
dioxide mdeed there was no sign of any after arc capable of existmg in two forms m one of which 
burmng or heat evolution after tim maximum pres (tl e ord nary and more mert form) the two positive 
sure had been attamed nuclei are both symmetr cally located within one and 

„ _ tie same outermost shell of eight electrons whereas 

Concluding Renakks ,, active form they are situated each withm 

The energy of a gaseous system such as we have one of two separate shells which have four electrons 
considered is of course comprised partly of translational m common According to th s view not only would 
motions of its molecules as a whole and partly of tie activation of each gas be brought about by 
motions of some kind mtemal to these molecules a reversible transformation from the one configura* 
The former causes pressure (temperature) but the latter t on 11 to the other as is shown m Fig 6 but al^ an 
(which according to arcumstances may be » cru/r 

partly roUtional and partl> vibrational) NACT VE ACTIvL 

produces no external physical efiect other -pa ~7 

than radiation which originates in high \ ^ — — — <cr 

frequency vibrations within the molecule J \ L p ^ s. p 

Now m each of our experments a £ \>oL ^ 

defin te amount of energy (thermally j f 

equivalent to about ioKCU)wa 3 o' \ j — O— ^ 

liberated by the union of carbon mon V / 1 / 

oxide and oxygen m the bomb Presum T <> ..^ y— - ' ■ - O 

ably the greater part of this would appear Fc. 6 Mode a sbtrtibe antfo na onofae an Ofctno abon 
as increased kinetic energy of the products '*• *’'•"* * 

as a whole (i e as> pressure) The lesser part of the I nert nitrogen configuration should be capable of 
energy liberated m such explosions would mom be ng activated through resonance with a carbon mon 
fest Itself as radiation of wave lengths har ox de molecule of similar configuration undergoing 


actenstic of bum ng carbon monoxide te of in 
cipiently forming carbon dioxide molecules m a hghly 


combustion • 

It s mterestmg now to recall the following p 


vibratuig state such as would result from CO and O from one of Faraday s letters to Schonbein which was 

collisions Now when nitrogen is present as a d luent q ted by the present Lord Rayleigh when lectur 

It 18 able to mtercept part of the rod ation whereby mg on Active Nitrogen ten years ago What 

it acquires energy of a vibrat onal kmd which ina> f nitrogen ? Is not its apparent qu et bimplicity 
be mtense enough even to dissociate the two atoms of its of action all a sham ? Not a sham indeed but still 
molecule or m any case to activate it chemically not the only state in which it can exist If the com 

Such an absorption of radiant energy presumably would pounds which a body can form show something of the 

not afiect the ratios P^/P except m so far as any part state and powers it maj have when isolat^ then 

of the nitrogen primarily activated successfully hat should nitrogen be n its separate state? 
competed wiUi the burning carlxin monoxide for the Perhaps the behaviour of nitrogen m our high 

available oxygen and thus became oxidised to n tnc pressure carbon monoxide air explosions will help 

oxide dunng the combustion period Indeed further in realumg more fully the deep significance of 

expenments (now proceeding) have shown that such Faraday s words 

mtrogen activation is materially influenced by the In the carl er part of my discourse I dire ted atten 
imtud pressure at which the explosive mixtures ate ton to the peculiar influence of a small addition of 

fired but this is an aspect of the matter which time h>drogen to a carbon monoxide air mixture under 

does not permit me to develop go ng combustion whether at atmospheric pressure or 

There is of course nothmg new m the idea of an when exploded at high pressures m the bomb We 

active form of nitrogen for ten years ago the have also found that a similar small addition of 

Hon R J Strutt (non Lord Raylagh) discoursed hydrogen to a normal carbon monoxide air mixture 

upon It, and showed how ordinary mtrogen is chemt p»w> Roy in»t vts n put s (1914) pp ejwi 
cally activated when subjected at low pressures : 

to a Leyden jar discharge whereby it glows and «p**» _y 5 ^-*g ‘q» “ jy g 
acquires the power of combining with various sul S 5 ^wnorAp^ lut jime ts p’^w) 

. . . . , . - . coaSjnnUoaa of th* two iwm »n ^lu, tbob bmd 900tn ihMdl to 

n ooewnoBHO ludtlito iihown ototbeoiw Tto mthoCttoMvaL 
emuksaatttotpMiohMtntkioof ttotWDiuuuw neanpttUUotiW 
Lanim iritonaiptlouof ttotwonook toftoWthOfutocm unt to 
raggnttonoKomt IvoiMdil fat wtoeli two oOtot gn JoiiMd tt w odgo. 


Stances towards which it is normally mert Such 
active mtrogen was found to be strongly endo 
thexnuc and Strutt favoured the view that it consists 
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undergoing cnmbustioh'at high pressures u prejudicial of exceedingly high temperatures and mtefcnve radk^ 
to the ortii ation of nitrogen This is a point of tion This u an aspect of the research which we 
considerable theoretical as well ss practical interest hoping it may be possible for us to pursue m the 
and It hirmonises nith the views which I have put interests of science 

forw ird respecting the me< hanism of carbon monoxide It is also obvious that our results may have con- 
combustion siderable bearing upon the problem of nitrogen fixation. 

I eaving the many theoretical issues raised by our For having proved that nitrogen can be activated by 
experiments to be settled be a further nppieal to facts the combustion of carbon monoxide at high pressures, 
as the investigation proceeds I perhaps may be per especially when hydrogen is so far as possible excluded 
mitted to indicate in conclusion one or two directions from the system we have in blast furnace gas an 
in which if followed up with idequatc means and almost unlimited supply of just the right kind of raw 
resources, the work might lead to results of further material from which nitnc acid could undoubtedly be 
interest easily produced under the conditions indidMiisby our 

In the first place, we have already m some of our expenment In view of the national importance of 
experiments attaint extraordmanly high tempera nitrogen fixation wc hope these possibilities will be 
tuns , and we could go even higher were it not for thoroughly explored at home and not left entirely to 
the fact th it we are approaching the safety limits of foreign organisations, which will probably not be slow 
the bomb If funds were forthcoming for the con to seize upon them High pressure combustion work 
struction of a new bomb with the necessary acces is openmg up new possibilities of extending our know- 
sones, to enable us to work at still higher initial ledge, and however much chemical research may have 

r sures than wc have hitherto employed, we should taught us concerning flame and combustion since the 
able to study the effects of subjecting small time of Davy, there remains a vast amount still to be 
quantities of diluent gases to the combined influence learned 


Current Topics and Events. 

Thf temble calamity m Japan caused by an earth ongmated beneath the sea and a destructive sea- 
quake on Saturday last September i arouses the wave rose to a height of 25 feet and swept over the 
most profound sympathv in the saentific world m coasts on both sides Of Messina Strait Japan has 
which every one has the highest regard for the suffered grievously from earthquakes and effects 
brilliant achievements of the Japanese It w re caused by them but the catastrophe of Saturday 
ported that the cities of Yokohama and Tokyo last seems to have been the worst that it has ex 
mcluding the Imperial University buildmgs have penenced and the Japanese people will need great 
practically been destroyed and that as many as fortitude m order to face the future with the confidence 
300000 persons have lost their lives The catas in which they have met thcr trials in the past 
trophe IS therefore one of the greatest over recorded 

and Japan will need all the help which other nations Sir Arthur Ivvamb has published in the I tmes of 
can give in orler to recover from it fhe chief August 28 and 29 an account of his past seasons 
shocks occurred about noon on Saturday and were excavations at Knossos which have produced some 
recorded at 4h iim i8s on Saturday morning on remarkable results In particular a wonderful senes 
Mr J J Shaw s seismograph at West Bromwich of frescoes was recovered from a town house belong 
Birmingham as well as at other setsmological stations mg to the begtnmng of the Late Minoan age which 
throughout the world The earthquake was pre was found at a depth of about five metres in an un 
ceded by a typhoon and it will be remembered that excavated stnp of ground running up almost to the 
tlie Messina-Reggio earthquake at the end of 1908 western border of the Palace 1 he frescoes had been 
when 77 000 lives were lost was similarly preceded torn from the walls of upper rooms in the house and 
by torrential ram It is reported that the Osaka lay heaped together m a very fragile state The 
Observatory places the seismic centre in the Izu pnncipal elements of three or four whole scenes, 
Peninsula When m iqo6 an earthquake wrecked besides a multitude of detailed features have been 
a great part of the city of San I rancisco the temble reconstituted Taken as a whole they are said to 
fire which 1 roke out immediately afterwards com afford a umque illustration of the jpamter s art of 
pleted the destruction and this appears to have been the golden age of Mmoan Crete at approximately 
the course of events at lokyo and Yokohama As lOoo bc The variety of naturalistic detail which 
IS usual high sea waves often incorrectly called is described as going beyond anything yet brought 

tidal waves have flooded low lying land and to light among Mmoan remains includes manne 
thereby added to the destruction and casualties growths birds and many flowering plants some of 
Most Japanese earthquakes originate m the great which can be identified Monkeys of the genua 
trough of the ocean floor nearly miles deep known Ccrcopithccus which are not found nearer than the 
as the Tusca^ira Deep between the Kunle Islands Sudan and a group of three warriors of which tws> 
and the coast of Japan Tins was the place of ongm are negro mercenanes pomt to close African con- 
m 1896 when the coast of Japan was devastated by nexions Some of the pamted fragments are partly 
three grekt waves the largest about 50 feet m height, filled with Mmoan vmtmg The abutment on the 
which caused the destruction of 20 000 hves m a few Palace of the important prehistoric mam road from 
mmutes The Messma-Reggio earthquake similarly the south has been established and Sir Arthur Evans 
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W found traces of it extending to Phaestos and thence 
t6 the havens pf the African Sea It thus brought 
Knossos into direct connexion with the Nile vallev 
and explains the mtimato relations with I gypt 
going back to the earliest d>nastic age and beyond 
which are recorded m the senes of Tgyptian relics 
found in the excavations on this site 
A GALK of unusual seventy for the time of year 
was expenenced over England dunng the latter part 
of Wednesday August 29 and the early part of 
Thursday Ahgust 30 At places in the south west 
of England and at Scilly the strength of the storm 
reached the force of a uhole gale the anemo 
meters registenng a velocity of 60 miles an hour 
while elsewhere on the south and east coasts and in 
the central parts of England the force of a strong 
gale was expenenced the anemometers registenng 
a velocity of 50 miles an hour The intensity of the 
gale was very prolonged the greatest strength of the 
storm contmuing m many places for six or eight hours 
On Tuesday evening August 28 the centre of the 
storm was located about 500 miles west south west 
of Ireland and was approachmg the Bntish Isles at 
the rate of thirty hvo miles an hour Ihe centre of 
the storm passed over Rom on Wye on Wednesday 
evening when the barometer read 29 17 in and it 
con^ued in 1 north easterly track aicrosa England 
reac^g southern Norway by fhursday evening A 
noteworthy feature of the storm was the rapid 
movement or progress, of the storm area which 
mamtained a rate of thirty five miles an hour for a 
distance of about 1500 miles, from the Atlantic to 
the North Sea Heavy rain accompanied the i.torm 
falling most in the advance segment the amount 
measured exceeded an inch m the south of Ireland 
and at places on the south west and west coasts of 
England Little ram fell in the rear of the dis 
turbance the weather rapidly clearing as the baro 
meter rose and brilliant sunshine was fairly general 
ten to eleven hours being registered on Thursdiy 
August 30 over England except m the north and 
north west 

The sixty eighth annual mtemational exhibition 
of the Royal Photographic boaety will be opened at 
33 Russell Square on Saturday September 15 at 
3PM by the Rt Hon Lord Riddell Ihe exhibition 
will be open free to the public on September 17 
October 27 

We much regret to announce the death at fifty 
four years of age of Sir Henry Hayden F R S 
formerly director of the Geological Survey of India 
in an accident while descending the Finsteraarhom 
on August 13 also of Mr E K Muspratt vice 
chairman of the Umted Alkah Company piesident of 
the Society of Chemical Industry m 1885 and member 
of the council of the Umversity of Liveipool on 
September i aged eighty mne 
Tbs London Press recently reported the fall of a 
meteonte dunng a storm at Immmgham m North 
Lmcohishire and stated that it had been sequred 
by the Vicar The matter has been investigated liy 
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Mr T Sheppard of the Municipal Museum Hull 
who finds that the alleged meteontc is a piece of slag 
from the local ironworks ^ough it certainly appears 
to have been fused by havmg b( en struck bv lightning 
which will account for an eye witness s statement 
that it mode a hissing noise in the witer and that 
steam rose from it 

X-NDTR the auspices of the National Lmon of 
Scientific Workers a meeting is to be held in ihe 
Hartley Botanical Laboratories University of Liver 
pool on Friday September 14 at 4 30 p u to which 
all members of the Bntish Association are invited 
\ liscussion on the relation of Saence and Industry 
will be opened by Prof J M Thompson Mr J 
San Icman Allen chairman of the 1 iverpool Chamber 
of Commerce is to preside It is hoped that a large 
attend ince of local busmess men will be secured in 
order that their mterest in the application of science 
ai 1 the cl urns of men of science for their s> mp ithetic 
interest and support may be further stimulated 

The Vancouver correspondent of the Tinted states 
that a member of the r^ef party sent in search of 
tl e Canadian expedition to Wrangel Island has 
returned to Nome Alaska bringing with him only 
the Fskimo cook of the party The expedition which 
was under the leadership of Mr Alan Crawford was 
financed by Dr V Stefansson and set out in 1921 
The relief party under Mr Harold Noice found the 
b ly of one member of the expedition who had 
apparently died of scurvy and learned that Mr 
Crawford with two compamons startci over the ice 
for Siberia m December Nothing has been beard 
of them smee A bottle was found m Roger Harbour 
on the south of Wrangel Island containing the names 
of the party and claimmg the island in the name of 
King George The rehef party left one man with 
thirteen hskunos behind to colonise the island and 
t > search for the bodies of the missing men 

In connexion with the recent correspondence in 
N \Ti Ri on the forms of saentific terms denv ed from 
the (. reek language Mr A Stanley l*ve Smith scuds 
us a c>p\ of an mterestmg letter wiitten to Charles 
lycll jun Esq h R S by Dr J Pve bimth FRS 
in April 1837 and returned by lyell in 1851 when 
t c biography of his correspondent was being pre 
pired Dr ^e Smith protests m this letter igainst 
the use of e to represent ai m F ocene Miocene 
etc and he points out tliat this letter leads to 
obscurity smee it might equally kerve as a sub 
stitutcfor oe as is the case m the word economy 
He cites several cases in which a diphthong was 
dispensed with f ir about a century and was after 
waids restored (Csesar Pbcemcia segis etc ) 
Cunously enough he does not criticise the first 
syllible of Miocene and Fhocene m whicii the use 
of the Greek ei has been courageoudy niamtamed 
by Prof Bovd Dawkins International usage prob- 
ably now stands in the way of any changes m either 
of these well established terms 
Wr have received from Messrs James Swnft 
Son Ltd 81 Tottenham Court Road London W i 
a copy of their Petro 922 catalogue of petrological 
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and nuneralogical accessones which includes a large 
variety of micrometers goniometers refractometers 
spectroscopes and other microscope accessories neces 
sary for routme work or for special research in petro 
logy mmeralogy and crystallography Amongthemore 
important items descnbed are Dr A Hutchinson s 
umversal goniometer the recordmg micrometer de 
signed b} Prof Shand for geometrical rock analyses 
the stage refractometer of Dr F F Wnght by means 
of which the refractive mdex of a liquid may be 
easily ascertained with an accuracy of one or two 
umts in the third place of decimals on any microscope 
fitted with a Bertrand lens and a micrometer scale m 
the ocular and the tank refractometer designed by 
Mr A h Halhmond and Dr H H Thomas which 
affords a convenient means for determimng the re 
tractive indices of hquids in bulk and is useful for 
expeditiously preparing standard fluids for testmg the 
refractivity of minerals A pnee list accompanymg 
the catalogue shows a general reduction m the prices 
of the apiMuratus listed 

Mr H I iNG Roth of the Bankfleld Museum 
Halifax has in the press a work on The Maori 
Mantle with numerous illustntions and plates 

Thb Annah dt Chtmtea is a new jomnal published 
at Trieste devoted to chemical nnd astrochemical 


matters The second number uduch we have jnst 
received contains articles on the atom on Sirius 
and other stars and on the transmutation of boss 
metals mto gold (repnnted from another journal) 

All who were attracted by the sumptuous art 
books of Mr A Thorbum on Bntisb Birds and 
British Mammals will be mterested to learn that 
the same author and artist is bringing out through 
Messrs Longmans and Co m the autumn a further 
work entitled Game Birds and Wild fowl of Great 
Bntam and Ireland with 30 plates m colour showing 
58 species The volume will be i88uq|A|y^two forms 
one bemg on large paper limited in number to 
155 copies 

Amono the forthcommg books aimounced by the 
Cambridge University Press are the following 
Life by Sir A L Shipley which will form an 
introduction to biology for the general student 
Physical and Cheimcal bcience by W C D 
Whetham The Structure of the Atom by Dr 
N R Campbell being supplementary chapter No 
17 to Modem Flectncal Theory and a new and 
revised edition of Prof G H Hardys Orders of 
Infinity the Infimtarcalcui of Paul Du Bois 
Reymond m the Cambndge Tracts m Mathematics 
and Mathematical Physics 


Otir Astronomical Column. 


Calfndar Reform— The League of Nations in 
addition to the grave pohtical problems which con 
front It has found tune to ap^int a comnuttee to 
deal with the question of Calendir Reform more 
espeuallv as relating to the determination of the 
date of Easter The pnncipal religious bodies are 
represented the Church of England b> Rev TER 
Phillips secretary of the Royal Astronomical Society 
In this connexion an interesting letter signed Astro 
nomicus appeared in the Ttmrs for August 27 It 

S uoted a resolution adopted by a council representing 
tie Greek and aUied churches that was held last 
May m Constantinople Ihis extendel to ecclesi 
astical purposes the use of the Gregorian calendar 
which had been adopted for avil purposes in Greece 
some months previously Thus the Gregorian 
calendar has now finally superseded the Julian one 
in Europe though the process has occuped 340 
years 

The resolution also afl&rmed the willingness of the 
churches concerned to modify the meth^ of deter 
mimng Easter provided it was kept on a Sunday 
subsequent to the farst full moon after the equinox 
This condition would be satisfied if Easter were the 
first Sundav after April 20 this is a later date than 
most of those suggested which have been near the 
middle of the present range extendmg from March 
22 to April 23 

Stellar Positions and thf Einstein Light 
BENDING — ^The idea has occurred to many peoifle that 
the Emstemhght bending by gravitation the existence 
of which vrss confirmed at the echpses of 1919 and 
192I might produce appreciable displacements m 
the apparent pontion of stars if their rays passed 
cloie to other stan on their way to our system Signor 
O Z Bianco of Thrm m a note to us quotes Beuel s 
view that the number of dark stars may greatly 
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exceed that of the lucid ones and infers that senous 
displacements of the positions of the latter may 
result A little consideration will however make it 
plam that the number of cases where the necessary 
conditions prevail must be extremely small and even 
in these cases the proper motions of the three bodies 
concerned (luad star dark star sun) would quickly 
modify them so that the large shift would be of very 
bnef duration 

A ray passing at a distance of one astronomical 
unit from the sun is deflected through an angle of 
o 01' A study of the stellar masses ^ows that only 
a very small mmonty of the stars have masses greatly 
m excess of the suns Moreover the majority of 
the stars are at such distances that an astronomical 
unit subtends an angle of less than o 01' Even if wo 
supposed the dark stars to outnumber the luad ones 
a tnousand fold there would be very few cases of 
two mdependent stars approachmg each other so 
closely m direction but as a matter of fact dynanucal 
resea^es on the stellar motrons give no support to 
the existence of such a large preponderance of dark 
stars 

It mi^ further be pomted out that shifts of the 
order of 001' m the positions of stars are quite 
unimportant being far below the probable errors of 
the best catalogues As an illustration of this It 
may be mentioned that the correction of meridian 
observations for the Finstem shift due to the sun has 
not been suggested by any one though it would fre> 
quently mount to o 02' It has already been mentioned 
m these notes that the Emstem displacement has no 
effect on the relative positions of binary start but 
only comes mto play when one orb is far behind the 
other The argument outhned above shows that 
Signor Blancos fears are groundless and that no 
appreciable errors m star positions from the cause 
mentioned are to be apprehended 
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Excavations at Cirbncxsthr —Some recent im 

r ant discovenes at Cirencester an described by 
St Clair Baddeleyin vol xliv igsa of the Trans 
actions of the Bristol and Gloucestershire Arctueo 
logical Society The remarkable fact results from 
the excavation of the aty wall that portions of it at 
any rate are not of Roman Imperial construction or 
formed as has been hitherto accepted during the late 
Empire so as to enclose the then far expanded but 
not yet endangered Conneum but that they are 
of precisely identical character with the dry walled 
that encircle many other Cotteswold settle 
ments made by pre Roman tribes In the former 
case the probabihty seems to pomt to the Dobum or 
a previous people the Comavii as the makers of the 
wall these mound enclosures have been m later times 
occupied m the extension of Roman Comubium Mr 
Baddeley s paper is illustrated by photographs of the 
excavations 

Tablet weaving in Ancient Egypt — Mrs 
Crowfoot and Mr H I mg Roth have repnnted a 
paper from the Annals of Archseology and Anthropo 
logy (vol X Nos r i) entitled Were the Ancient 
Egyptians conversant with Tablet weavmg (Brett 
chenweberei Tissage aux Cartons) ? They dispute 
the theory that tablet weavmg is the ohm of all 
weavmg as has been asserted by Herr H PraUe 
No authentic tablet weaving tool* have yet been 
found and the art is not known to bo depicted on 
any wall or other illustration m Egypt After a 
careful review of weavmg technique iflustrated by 
numerous drawmgs the wnters arrive at the con 
elusion that no taolets have been found earher than 
Coptic di^ and those of doubtful provenance and all 
ancient Egyptian textiles exammed by them were 
cerhunly not tablet woven there is at present no 
evidence whatever for tablet weaving in ancient 
Egypt 

Wood Carvings from the Congo and West 
Africa — Mr H V Hall contmues m the Juno 
issue of the Philadelphia Museum Journal his account 
of a collection of wood carvmgs from the Congo and 
West Africa The article is fully illustrated and 
describes some remarkable specimens of West African 
work The question of foreign influence on this type 
of native art is not clear but most of the specimens | 
seem clearly to be mdigenous work The Kroos at 
any rate have been for a long ponod closely associ 
atod with Europeans and one image seems to repre 
sent a Captam Hunt the master of a steamer who is 
seated on a barrel which may have contamed ruuls 
or its contents- may have been of a hquid nature 
The charactensfle carelessness of the Negro craftsman 
m matters of detail is shown by the fact that though 
the openmg of the tight jacket is carefully mdicated 
by a Ime down the front yet this is shown foldmg 
nght over the left there are no buttons and no 
^uion is marked between jacket and trousers 
Appreciation of Time — An Expenmental Study 
of the Appreciation of Time by Somnambules is the 
title of an aiticle by Mr Sidney E Hooper in the 
Proceedmgs of the Society for Psychical Research for 
July It IS known that some hypnotic subjects 
display what appears to be a supernormal powra of 
appreciating the passage of time If for example 
sudi a subject is told during hypnosis to perform 
some Min ple act at the end of 3000 mmutes he will do 
so at or atout the correct tune although m the penod 
intervemng between the hypnosis and the perform 
ance of the act he has had no conscious knoikledge 
of the suggestion that has been given to hun Expen 
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ments demonstratmg this peculianty of the hypnotic 
state have been recorded by Gurney Oelboeuf Milne 
Bramwell and Mitchell and Mr Hooper takes up the 
mquiry at the pomt at which it was left by these 
observers Two mam problems are presented by the 
results of these experiments (i) the subliminal 
calculation by which the subject comes to know the 
tune at which the suggested act is to be performed 
(2) true tune appreciation by which the subject 
kn iws when the tune so calculated arrives When a 
long timemterval is given m mmutes the subject 
usually calculates sublimmally so as to And out when 
the suggested act falls due Mr Hoopers expen 
ments corroborate this but one of his subjects 
mamtamed that as soon as the suggestion was given 
she began to count rhythmically and contmued to 
do so until the suggested number of mmutes had 
elapsed It is to such a capacity for accurate countmg 
of seconds by a subconsciousness on which the 
pendular rhythm of the clock has been faithfully 
msenbed that Mr Hooper looks for an explanation of 
true time appreciation 

Caufornian Polychxtes — Dr J Percy Moore 
(Proc Acad Nat Sci Philadelphia vol 75 1923) 
conploteb the account of the polychstes dredgM 
ofl the coast of South (^ifornia His thiee previous 
papers published respectively m 1909 1910 and 1911 
deqlt with the Nereidiiormia and the present report 
contains the systematic account of the other sub* 
orders Thirty three new species are desenbed 
Alpine Water mites —Dr C Walters memoir 
on the Hydracaniue of alpme waters (Denkschr 
Schweu Naturforsch Oes Bd 58 1922) together 
with previous accounts of Italian mvestigators of the 
norc southern forms provides a fairly complete 
account at least of the faumstic aspect of these 
fresl water mites The author has been coUectmg 
since 1906 and specimens have been obtained from 
433 locahties m the basins of the Rhone Rhme 
li^ube and lo The systematic descriptions are 
followed by a short comparative account of the eggs 
and of the larval and nympbal stages Attention is 
d rected to the great im^rtance of the larval stage m 
regard to the distribution of many of the species the 
larva lixes itself to some insect inserts its mouth-parts 
tt rough the ekm of its host and so feeds bong mekn 
lime transported by the host The author gives 
iileresting notes on the adaptations met vitb eg 
the neb development of bans on the legs of swimming 
species the doiso ventral flattonmg of the body — and 
itb this a hardemng of the dorsal chitm— usual m 
fluviatile speaes The Hydiacarms of alpme waters 
may be divided mto tao groups — the eurythermic 
species mostly livmg m stiU water bigbty adaptive 
and resistant and widely distnbuted and the steno- 
thermic species not tolerant of extensive changes of 
temperature but finding their optimum in water of 
low temjperature more limited m their range and 
found chiefly m the spnngs and on the shores of high 
alpine lakes The author discusses the ongm of these 
two groups — the first largely comjposed of species 
whiih m postglacial times spread westwards from 
Central Asia and the second for the most part a 
remnant of the glacial fauna He {hits forward 
anntomical and ouer evidence mdicBtmg the ongm 
of these fresh water mites from mantle mites 
(Halacandse) 

Nematodes of Sheep and Chickens— T he two 
pnnupal commumcations m the current issim c/t ^ 
Journal of Helminthology fvol i pt 3 1925) awli 
careful gccount by T w M Cameron of the anatomy 



374 


NATURE 


of Monodontus tngonocephalus of sheep and a descnp 
tion bv JJr R J Ortlepp of the life history of 
Syngamu tracheahs thi. K^pe worm of chickens The 
eggs in the uterus of the female Syngamus do not 
devclcp there beyond the i6 coll stage and they are 
usually laid m this or m the 8 cell stage and when 
kept in wtll aerated water at 25 C they take about a 
week to de\ elop mto tnfective larvae undergoing one 
moult during this period The second stage or 
mfectivc larva are sheathed they are non chmbers 
do not p( netrate the skin an I cannot resist desiccation 
Larvx sw all iwed by chicks reach the lungs in about 
24 hours Ihfc path of migration from the digestive 
trart has not been traced but the author inclines to 
the view that the larva are earned like those of Ascans 
and Ancylostoma i e in the bloo I stieam through 
the heart to the lungs In the lungs the larva grow 
consider ibly and undergo two further moults the 
final or fourth staM bemg reached m about five days 
after infection The young worms then pair and 
migrate into the trachea where 10 to 14 days later 
they attain sexuil maturity Thus the whole life 
cycle is completed within a month Dr Ortlepp 
supports the view if Walker and Waite that in Nature 
chickens contr ict the mfection by eatii g earthworms 
infected with the larva; 

A PHtsiOLoritAi Function of thl Pituitary 
Gland — The chemical constitution of the active 
substances extracted from the postenor lobe of tht 
ptuitary gland is still unknown but their important 
pharmacological properties have rcceiserl much 
attentijn anl arc accurately deter nined Until 
recently however the physiological functions of the 
organ remainel a matter frr specilation In i 
Senes of researches on pigmentary changes L 1 
Mogben and t R Wmton have now succeeded it 
defining such an essential endoenne function in 
amphibia They showel (Proc Roj Soc 1922 
B vol 93 318 32 j) that injection of tr ices of postenor 
lobe extracts into pale frogs (mclanophores contracted) 
induces profound darkening of the skin (expansion of 
the mclanophores) This action is not elicited by 
o^er tissue extracts whereas the minute postenor 
lobe of a single frog includes enough active substance 
to darken at least fifty other pile individuals So 
sensitive is the reaction that it may serve as a method 
of detection or of rough estimation of the potency of 
such extracts (fli chem J um 1922 vol 16 619630) 
This response is a direct action on the skm as can 
be demonstrated by expenments on the isolated 
skin and by the mefficacy of drugs with paralytic 
action to prevent it Stimulation of nerve trunks 
and the administration of the drun showed no direct 
evidence of nervous mechanism lor pigment control 
(Proc Roy Soc 1922 B vol 94 131 162) After 
extirpation of the whole of the pituitary gland the 
skin always became quite pale and the melaiiophores 
completely contracted This pallor persisted per 
manently even m the presence of the optimum 
conditions (cold wet and shade) for darkening of 
normal animals Injection of postenor lobe extnuits 
was followed by profound darkening with complete 
melanophore expansion which lasted for a varying 
time according to dosage and other conditions the 
animals then returning to permanent pallor Fnm 
from which antenor lobes only were removed or with 
the brains exposed were indistinguishable from 
normal animals with respect to their pigmentary 
reactions The failure of colour response associated 
with compete hypophysectomy is therefore due to 
absence osHpostenor to)^ secretion and not attnbut 
anterior lobe deficiency or to the operative 
e employed (Proc Roy Soc 1923 B vol 95 
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Thb Ethyi Alcohol Industry — ^T he Cktmtetj ^ 
Trads Journal for August 3 pnnts a review of ^ 
ethyl alcohol mdnstry The pioneer of syntbetio 
alcohol was Henncll who m 1828 found that dilution 
and distillation of a sulphuric acid solution of ethylene 
yielded alcohol this reaction also has considerable 
theoretical significance Dunng the War much 
alcohol was mode from acetylene which in its turn 
was produced from synthetic calcium carbide The 
acetylene was hydrated directly to acetaldehyde (m 
the presence of a mercury smt) which was then 
reduced to alcohol by the Sabatier and Senderens 
reaction I nder present economic conditions Gw 
many appears to make most of her ^cohol by 
fermentation methods The article iMtifies a survey 
of the physical properties of alcohol its industrial 
appheations and future prospects for the synthetic 
product 

Celtium or Hafnium > — Chemistry and Industry 
for August 10 Lontams an important article by I^f 
G Urbam under the title Should the Element of 
the Atomic Number 72 be called Celtium or Hafmum’ 
Prof Urbam claims that he has had this element 
in his possession and under his observation since 1911 
when he suggested the name celtium for it that 
although Moseley m July 1914 (when Urbam visited 
him in Oxford) w as not anle to detect the characteristic 
lines of No 72 in the fraction submitted for test 
two of these Imes^wcrc in fact detected by Dauvilhor 
m I )22 in the spectrum of the same material by 
making use of improved experimental methods that 
if any doubt existed is to the identity of these Imes 
It was finally removed by a duect comparison (by 
the methxl of comcidencts) of hnes from the iQii 
fraction with a newly prepared fraction from a 
zirconium mineral m which the presence of No 72 
IS not now quistioncd in view of the six characteristic 
lines recorded by Coster and Hevesy Under these 
conditions the clai of the later vorktrs to have 
discovered a new element (since it could scarcely 
be based on a more accurate measurement of the 
same physic il property) appears to depen 1 on the 
•issumpti m that a ' fourth group element could not 
have been present in the rare earth fractions exammed 
twelve years previously by Urbam Prof Urbam 
claims that it was actually there and that there is 
no theoretical ol jeetion to its presence since there 
IS no law which compels the elements to associate 
themselves strictly in accordance with their dassifica 
tion Moreover he bad already in 1921 himself 
agreed to Pemns classification of celtium as a 
fourth group element in spite of the fact that he had 
found it in a rare earth mixture He points out 
that there are many elements with difierent valencies 
which cling together so closely that one cannot 
separate them except by very laborious treatment 
and m particular that thonum which is quadrivalent 
IS in fact always accompanied by the tervalent rare 
earths Again Bobrs theory only apphes to free 
atoms and simple ions and afiords at present no 
guidance whatever as to the behaviour of complex 
ions It 18 therefore not able to predict the chemical 
properties of elements which form double salts m 
solution These give nee however to many sur 

B cases of complete isomorphism e g the 
» of quadrivalent titamum with the oxy 
iluondes of quinquevalent niobium Prof Urbatn 
claims that no purely theoretical reasomng ought 
to prevail agamst a well establuhed question of 
fact and that as regards the presence of Citium 
m his rare earth fractions the facts are not only 
well established but also m strict accord with general 
chemical experience 
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The Gaseous Nebulae ^ 

Bv T H Reynolds 


F has been ncognised for many years that the 
nebuls ^ into two great divistons- the spirals 
and the gaseous and diffuse The distmction between 
the two IS fundamental for there can be no doubt 
now that the spirals are extra galactic and the 
gaseous inter galactic formations ^though it is im 
possible yet to define the scale and distances of the 
spirals with any certamty Smee Huggins s great 
(UBcovery of the gaseous nature of certain nebulae 
the principal work on these obiects has been done m 
America especially at the Lick Observatory and at 
Mt Wilson and couphng up these mvestigations with 
recent advances m physics m which Great Britain has 
played no mean part we are able to form a good 
general idea of the meanmg and origin of the gaseous 
nebulae 

The first important fact which emerges from the 
physical work of Fowler Saha and others is that 
Only the elements of simplest constitution such as 
hydrogen and helium are known to be present and 
that lonis-ition of known elements is probably re 
sponsible for all the unknown hnes m the nebular 
spectrum Then again the gaseous nebulae are only 
associated with stars of the highest temperature as 
the stars m the centre of the ^anetanes ire usually 
O type stars of the Harvard scale which yield 
an emission or absorption spectrum of ionised helium 
on a contmuous background and the B type 
stars which are next in order of temperature and are 
associated with the irregular gaseous nebulae m Orion 
Until recently it was supposed that the so called 
nebuhum identified with the nebular radiations 
at XX5007 and 4959 and other well known Imes such 
as XX4363 4686 and 3737 represented unknown gases 
in the same sense that heUum was unknown until 
identihed m the laboratory by Sir William Ramsvy 
but the work of Moadey and Aston and the formation 
of the scale of atomic numbers has taught us that 
there is no room for any more unknown elements m 
the atomic scale of the lighter gases and we must 
look in the direction of ionisation of the known 
elements in the first ten numbers of the scslc lor 
those unknown nebular hnes 
These consulerabons and the progressive spectra of 
Nova lead to the conclusion that in all gaseous 
nebulae we are deahng with the same roaterul and 
that the differences found in the spectra are to be 
assigned to differences only m physical conditions 
and the key to these conditions is to be found m tht 
effective radiation of the star or stars mvolved m the 
nebula Only the first two numbers of the atomic 
scale are defimtSly established as appeanng m nebular 
spectra the hehum appeanng often near the nuclear 
star m its ionised form But Wnght m lack Observil 
tory Pub \ol xui provisionaUy identified certain 
nebular Imes with carbon and nitrogen and the 
presence of the former at any rate is now accepted 
The principal nebular bnes of unknown ongm are 
the fbUowmg 

4340 3868 3737-9 

The first two are mvanably found m all the gaseous 
aebulse m the same relative strength and they 
evidently form a doublet X3007 was the first gaseous 
mutton to be discovered in a nebula and with its 
companion it exists m a very marked form in nearly 
aU th« objects of this class observed The other 
'SOlMtiiio* of *edn« Itottvcnd betet tin Blitaiii|hain UhtvBnOtr 
nqntaasoaktr go Kudi 14 >9«l 
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radiations vary much m relative strength and some 
times, seem to be absent altogether Perhaps the 
most remarkable u> that usually described as X3737 
which has been found by Wnght to be m reality a 
doublet separated by only two Angstrbm umts It 
IS astomsbingly brilliant m the Orion Nebula and 
with the hydrogen radiations it is responsible for the 
great photographic effect of this object It u always 
of maximum extension and is found m regions far 
removed from the involved stars where the hydrogen 
ra liations are comparatively famt An mveti^atton 
by means of screened direct photographs was under 
taken by the wnter some years ago as to the relative 
distnbubon of the doublet Hiooj 4939) the hydrogen 
senos and X3727 m the Onon Nebula The principal 
results were t 

(i) To establish Keeler s conclusion that the douldet 
X(4oo7 4959) was conspicuous only m the central 
region suiroundmg B Ononis where it was very 
brilliant 

(3) To demonstrate that the hydrogen radiations 
extended famtly to the most remote regions of the 
nebula and 

(3) To show that the radiation X3727 was much 
stronger than the hydrogen in these outer regions 
besides giving certain differences in detail 

We have then m the Onon Nebula a bnght central 
portion where the radiations \(sooj 495 the 
hydrogen and hehum radiations and X3737 are m 
tegrated together an mtermediate re^on where 
h> Irogcn and X3727 appear of about the same 
strength and an outer region where X3727 pre 
d mmates There is no difficulty m ascnbmg X(3007 
493)) probably to an ionised form of one of the 
elements heavier than hehum as we should expect 
tic heavier elements to predonunate m the central 
regions surrounding the star 6 and the other mvolved 
stars There is however very great diffiinilty in 
cxplammg the distribution of X3727 It must be 
remembered that the B type stars mvolved m the 
nebula are not of tiie highest stellar temperature and 
it IS almost impossible to imagine the existence of 
ionisation at all m these remote regions There is 
indeed good reason for thinlong ^t X3737 19 a 
lompaiatively low temperature radiation as it u 
either faint or absent mtogether m the planetanes 
contammg 0 type stars and it does not occur so 
fir as can be ascertamed m the nebular stages of 
Novae 

An interesting point bearing on the distribution of 
this radiation is brought out by an exa mination of 
the nebulosity surrounding the star Bund 734 to the 
north of the pnncipal nebula In the screened ex 
posure of the radiations ^{sooj 4939) no nebulosity 
appears round this star and the absence of these 
radiations is confirmed m Lack Observatory Pub 
\ol xui The hydrogen image is quite strong and 
is accompamed by an equally strong image m X3737 
It IS quite evident, therefore that there u no direct 
relation between the radiations x(3oo7 4939) and 
X3737 and it IS known that the hydro^ radiations 
occur without either But the question arises as to 
whether X37a7 can exist rndgiendently of hydrogen 
The differences of detail visible m the photognphic 
images given by hydrogen and X3737 certainly suggest 
an mdependent on^ but a cominete answer to the 
questuni is impossiue as hydrogen is found m varying 
strength m all the gaseous nebulrn and nov» If it 
MTcre not an impossibihty one would naturally look 
for the xadlatum as some element actnkUy li ght w 
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than hydrogen The origin of this radiation X3727 
therefore seems to be one of the most interesting 
and difficult problems which the astrophysiast has to 
deal with at the present tune 

We will now pass on from the Onon Nebula which 
may be taken as a good example of the irregular 
gasMus nebulx connected with B type stars to 
the planetanes Here we have to deal with mvolved 
central stars which are of the O type of a con 
siderably higher temperature In the spectra of these 
nebulae the doublet X(3oo7 4959) is still usually 
the strongest radiation and hydrogen is mvanably 
present On the other hand ^3727 is often compara 
tivcly famt or absent altogether although X3869 is 
sUU one of the strongest radiations m the spectrum 
Ionised helium at \46^ is also verv conspicuous but 
does not extend far from the nucleus snowmg that 
lomsatidn only takes place m the neighbourhood of 
the star itself Another bright radiation at X34a6 
found m the spectrum of Nova Cygm III also makes 
Its appearance but its extension from the nucleus is 
small 

A very remarkable feature in the high dispersion 
spectra obtamed with the three pnsm spectrograph 
01 the Lick 36 in refractor was the character of tibe 
Imes under magnification When the slit of the 
spectrograph was placed across the major diameter 
of the planetary nebula disc the resulting Imes m 
the doublet X(3oo7 4959) were not parallel sided but 
spread out m the centre each end being slightly 
curved m opposite directions If we are to mterpret 
this phenomenon on the Ddppler principle m the 
usual way this means that the gases are both recedmg 
from us and advancmg towards us m the Ime of 
sight coupled with a slight rotation of the gaseous 


spheroid as a whole The only feasible explanation It 
t^t the gaseous shells fonnmg the nebula are sUl 
expandmg and we are at once led to a compansott, 
with novse such as Nova Aquilae HI which now has 
developed an expandmg gaseous disc 
The later spectrosomic stages of novss are ooni> 
parable in every detail with the planetary nebube 
the galactic distribution of both is similar and the 
evidence is now overwhehmng that the planetanes 
had their ongin in novae amd the gaseous shells of 
the planetanes are the remains of past outbursts It 
may be asked why the planetary nebulae are com 
paratively few m number but it is evident that if 
the central star fell to a lower temperature than the 
B type the radiation would be insjlMkit eithec 
to keep the gases m a state of equihbnum or to 
illuminate them and the aspect of a planetary nebula 
would diswpear 1 he same remarks apply to objects 
hke the Onon Nebula connected with B type 
stars Here the radiation ener^ is not so mtense as 
the O stars and we do not get an equal degree 
of ionisation the strength of the radiation X37a7 is 
also evidence of different physical conditions but the 
Onon and other irregular gaseous nebulae have every 
appearance of being swept away from the mvolved 
st^ and they all probably mdicate a former outburst 
of several stars culmmating in an O type of 
spectrum and a high radiation pressure 
The old idea that the gaseous nebulie were the 
immitive forms of matter from which stars were 
evolved must it seems be given up for the exactly 
contrary hypothesis that they had their ongm in 
stellar outbursts where matter passed from complex 
to simpler forms by atomic disintegration under the 
stress of extreme temperature development 


Plants m Relation to the Health of Man ^ 


/^INCHONA the plant which yields quinme 
known under the name of Jesuits Powder 
since 1635 was mtroduced mto India about the years 
1838 to 1862 Seedhngs and seeds were brought to 
Great Bntam from the Andes of Bohvia during those 
years pnncipally by Sir Qements Markham and Mr 
Richard b^ce and the plants which were raised at 
the Royal Mtanic Gardens Kew were taken to India 
and Cwlon Ihe cultivation m India was mainly 
established m the NUgin Hills and in Sikkim The 
three species of Cinchona which are particular^ 
valuable as sources of quinme are C Caltsaya C 
Le^ertana and C succtrubra 
The Dutch had also been expenmentmg with 
Cinchona and established the plant in Java about the 
same time as the English were introdncmg it to 
India So successful have the plantations been m 
India thinks to the labours of Dr Thomas Anderson 
Su: George Kmg Messrs Wood and Gammie and Sir 
David Pram that in eveiy post office m India it is 
now possible to procure doses of from seven to ten 
grains of pure quinme for a ptce which is about equal 
to a farthing In this wav more than eight thousand 
pounds avoiroupois of quinme are distributed yearly 
and in addition to this a large supply is fumiuied to 
hospitals etc Efforts are now bemg made to extend 
the cultivation of quinine m Malaya and Burma 
Substitutes for Cinchona as a source of quinme were 
used m the Cameroons by the Germans durmg the War 
Other mterestuig plants are Efwatakala grass 
Ihfelints mtntUtJlora which is reported to be obnoxious 
to the tsetse fly atronella grass the source of 
lemon grass oil which is repellent to mosquitoes and 
Oetmum vtrtdt the Basil plant which at one tune 
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was thought to be repellent to mosquitoes but now is 
known to be of no value for the purpose 

In connexion with the preservation of the health 
of man m temperate climates the plants yieldma 
India rubber are of first importance The pimapu 
source of india rubber is Hevea brasthensts (Para 
rubber) This agam is a native of South America 
Seeds and young plants have been distributed to the 
various tr^cal colomes of the Bntish Empire smee 
the year 1873 when it was brought over from South 
America mamly owing to the successful efforts of Sir 
Henry Wickham Other sources of rubber are the 
Ceara rubber Ftcus elastxca Funtumia and the 
tropical African Landolphias The rubber now used 
commercially is mainly derived from plantations m 
the East to which region it was mtroduced through 
the Royal Botanic Gardens Kew 
Anotoer source of protection against damp and 
cold IS furnished by the various pumte which yield 
tannm the preservative of leather The pnnapal 
sources of this are oak galls and bark mangrove 
bark Myrobalans Quebracho and Acaaa dectavens 
Extensive plantations of the latter plant which is a 
native of Australia have been made m South Africa 
and are a source of considerable wealth to Natal 
CtHtutmomum Camphora which is a native of 
Formosa is the source of camphor valuable as a 
drug and also a preservative of clothing against moth 
Trade m camphor is a monopoly of the Japanese but 
seeds have been freely mtroduced to Bntish colonies, 
largely through the agency of Kew It is now found 
there are two forms m camphor but only one of thwe 
yields the sohd camphor which is of value 
Eryihroxylon Coca is the source of cocame the 
alkaloid which has so many useful as well as harmful 
effects 
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The Lirerpool Meeting of the Bntish Association 


'THE following Dominion and foreign repreBcnta 
^ tiivea are expected to be present at tne Liver 
pool meetine of the Bntuh Association which begins 
on Wednesday next September 12 In the pro 
grammes of tne various Sections published m last 
week s issue announcement was made of papers to be 
read by these visitors and of discussions m which they 
will take part 

Prof F D Adams McGill Umversity Montreal 
Prof W D Bancroft Cornell Umversi^ Ithaca 
Prof N Bohr Institut for leoretisk rysik Copen 
huen 

Mr S C Brooks Hygiemc Laboratory Washington 
Dr Herbert Bruce UniversiW of Toronto 
Prof A H R Boiler umversity Of Mamtoba 
Wmmpeg 

Senators Pnncipe G Conti Florence 
Dr D Coster Copenhagen 
Prof P Ehrenfest Umversity of L^den 
Prof E Ekwall Umversity of Lund 
Prof A S Eve McGill Umversity Montreal 
Dr K G talk Now York 
Prof J C Fields Umversity of Toronto 
Prof V M Goldschmidt Umveraitetets Mmeralogisk 
Institut Knstiama 

Prof V E Henderson University of Toronto 
Dr G Hevesy Copenhagen 
Prof D R Hoagland University of California 
Prof O Jespersen Copenhagen 
Prof A E Kennelly Massachusetts Institute of 
Technology Cambndge Mass 
Dr P L Kramp Zoologi^ Museum Copenhagen 
Dr A C Kruyt University of Utrecht 
Prof P Langevin CoUdge de France Fans 
Dr V Lebfelter Folksgosundheitamt Vienna 


Prof F S Lee Columbia University New York 
Prof G N Lewis Umversity of Caufonua 
Prof A B Macallum McGm Umversity Montreal 
Prof J C McLennan Umversity of loronto 
Prof J J R Macleod University of Toronto 
Prof R Mi^us Umversity of Utrecht 
Prof A P Mathews Umversity of Cmcmnati 
Prof £ Memtt Cornell University Ithaca New 
York 

Prof A R Moore Rutgers College New Bruns 
wick N J 

Dr Th Mortensen UmversitetetsZoologiska Museum 
Copenhagen 

Prof W A Noyes Univtrsity of Illinois 
Prof Sven Oden Kgl TekniskaHogskolan Stockholm 
Prof W A Parkes University of Toronto 
I rof M I Pupin Columbia Umversity New York 
Prof H M Quanier Institut voor Pbytopathologie 
Wagenmgen Holland 

1 rof Roule Mus6e d Hi&toire Naturelle Pans 
Prof R I Sackett State College Pennsylvania 
Prof J Satterly Umversity of loronto 
Dr Jobs Schmidt Carlsberg Laboratonum Copen 
hagen 

Prof J Sebehen Aas Norway 
Prof H B Speakman University of Toronto 
Dr V Stefansson Canada 
Prof J Tate McGill University Montreal 
Prof W Vernadsky Ians 
Senat re Prof V Volterra Umversity of Rome 
Pr G S Whitby McGiU University Montreal 
1 rof \ Willey McGill University Montreal 
Prof R W Wood Johns Hopkms Umversity 
Baltimore 

1 rof H Zwaardemaker Umversitas Rheno Traiec 
tma Utrecht 


Relativity and Theory of Knowledge 


'THE Scaindxnavxan Sctenitfic Review ^ — a new 
* quarterly m English published in Norway — 
contams in its first number an ongmal and im 
portant piece of philosophical research in an article 
entitled ^ The Theory of Relativity and its Bearing 
upon Fpistemology "by Prof Harald K Schjelderup 
the recently apTOmted professor of philosophy in the 
Umversity of Chnstiama The author is already 
distinmisned m his own country although he is 
probably the voungest occupant of a chair of pbilo 
Sophy having been bom m 1895 
The article begms with a lucid exposition of the 
pnnaple of relativity which calls for no special remark 
but It proceeds to exanune the consequence of its 
acceptance in physics for theory of knowledge It is 
obvious that it must make a clean sweep of all naively 
realistic theories matenalistic or spiritualistic which 
assume the physical reahty of the umverso to be pre 
sented objectively to the mmd of the observer for his 
discernment by means of sense discrimination But 
does it accord with idealism ? Does it deny that 
there is any objective umverse to which knowledm can 
attam ? Does it require us to be content with the 
subjective space tune umverses of mdividual ob 
servers ? Proi Schjelderup answers emphatically 
No Relativity gives ns not a relative but an abso 
lute umverse a umverse the scientific reahty of wbicli 
however is completely difierent m its nature from 
anything which men of saence have hitherto im 
agined or thought it necessary to assume The 
Ifunkowski four dimensional space tune umverse is 
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absolute in precisely the same sense in which 
Newton s three dimensional space and indeMndent 
V unable time were absolute and the world Imes of 
the Mmkowski umveme with their intorsectmg points 
determined by Gaussian co ordinates are real m the 
objective sense but the reahty is not sense presented 
it IS unimaginable and imperceptible It consists 
hke the reahty of Pythagoras of numbers 
The pomt of special mterest in the argument is the 
ay m which the author bnngs out the dccidmg m 
fluence m physical theory which the epistemological 
veakness of the older meebames has had It was 
Cdhleo the founder of modem phvsics who m his dis 
crimination between what be called the accidental and 
the essential attributes of thmgs first suggested the 
listmction between secondary and primary qnahties 
hich has played a determming part m later tbeones 
of knowledge Gahleo fonnd his mterpreter m 
Descartes who reduced physical reality to extension 
and movement The prmciple of relativity has 
eliminated even the primary qualities from the 
8 il ject matter of pbasics 

Similarly m the relation of Kant to Newton we see 
the directive force of the epistemological weakness of 
a physical theory Ihe subjectivity of tune and 
space in the Kantian theory meant their transcen 
dental ideality Abstracted from the subjective con 
ditions of sensory observation they are mvahd But 
relativity goes further it elimmates time and space 
not only fr^ an unknowable thmg m itself but even 
from the subject matter of physics To us to day the 
prmciple of relativity is not a letum to older philo 
sophiw concepts bnt a forward movement looking 
for a new phtloaopber to interpret a new epistemology 
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Pan-Pacific Science Congress, Australia, 1923 


\^HILF not on so extensive a scale as nor with 
the Impenal significance of the Australian 
meeting m 1914 of the British Vssociation for the 
Advancement of Science the second tnennial Pan 
Pacific Science Congress which has just met m Mel 
bourne and afterwards m Sydney may mean very 
much to the development of organised knowledge of 
and m countries bordering upon the Pacific Ocean 
The first gathermg of the kmd was held in Honolulu 
m 1920 and os a matter of fact it was really the sequel 
to ideas that originated dunng the British Association 
visit to Australia and later were warmly fostered by 
Prof W M Davis (Harvard) Prof H E Gregory 
(Yale) Dr 1 W^lMd Vaughan (U S Geological 
Survey) Mr A H Ford and others The Pan Paafic 
Lmon a wide organisation with the general aim of 
promoting harmonious relations between the peoples 
of the Pacific stood behind the Honolulu Congress 
but future Science Congresses will undoubtedly all be 
under the general direction and control of the I^^atumal 
Research Councils of the countries concerned 

The Commonwealth Government is actmg as host 
for the 1923 gathering the organisation bemg in the 
hands of the Australian National Research Conncil 
of which bir David Orme Masson is president State 
Governments are generously supplementmg the 
Commonwealth s fin incial and other assistance and 
It has been possible in manv cases to make grants 
helpmg to defray travellmg costs for delegates from 
distant countries The prevaihng high rates for 
steamship travellmg arc a grave difficultv m the way 
of international assemblies in a region of such vast 
distances as the Pacific Happily the interest of 
the Governments of the chief countnes concerned 
has been aroused and invitations conveyed through 
the Colonial Office to send official delegates have 
met with much response Unfortunately the South 
American Republics with few exceptions have 
regrette 1 that their financial conditions do not permit 
the sendmg of official representatives Even more 
unfortunate is it that Trance has not seen fit to send a 
delegation Nevertheless with eleven visitors fiom 
Great Bntam nineteen from the United States of 
Amenca three from Canada eight from Ilawau 
twelve from Japan and Formosa nine from the 
Phihppmes six uom the Netherlands and the Dutch 
East Indies eleven from New Zealand and smaller 
delegations from Bntish Malaya Burma Tahiti 
Papua hiji and Hong Kong a very fairly representa 
tive gathermg is assured While m Australia all 
visitors from overseas are the guests of private citizens 
or institutions and ore receiving the privilege of free 
railway travellmg before durmg and sSter the 
Congress 

To transfer a congress ifter ten days in one city to 
another some six hundred miles distant must mihtate 
agamst consecutive work and lead to a certam amount 
of overlappmg but the advantages in enablmg 
visitors to see more of the country and m mcreasmg 
the numbers of loc il workers who come mto personal 
contact with them more than counterbalance the 
obvious disadvantages 

Needless to say an extensive senes of excursions 
has been arranged the prmcipal excursions over long 
distances necessanly coming after the offiaal business 
m Sydney has been concluded Visits to Broken 
Hill Irrigation Areas Artesian Water Areas Great 
Barrier Reef Northern Rivers to Brisbane Canberra 
and other parts of the Commonwealth are proposed 

The scientific woric is being corned on m eleven 
Sections As however it has been a dehberate object 
of the orgamsefs to avoid a multipliaty of papers on 
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single and more or less isolated topics and to «um 
instead at broad general ducusstons there are several 
jomt meetmgs between Sections The Sections com 
pnse 1 Amculture II Anthropology and Ethno 
logy III Botany IV Entomology V Forestry 
VI Geodesy Geophysics Radiotelemphy etc Vll 
Geography and Oceanogrwhy VIII Gwlogy IX 
Hymene X Veterinary Saence and XI Zwlogy 

The agncnltunsts are concerned chiefly with the 
problems presented by diseases m wheat and other 
cereals sugar cane cotton tobacco bananas etc 
and on the senous difficulties to be Jaced m con 
trollmg weed pests Proposals for pUR^arantme 
regulations may represent in immediate practical out 
come Agricultural education and research soil 
surveys and irrigation questions are also being dis 
cussed while much interest is bemg taken m a jomt 
discussion with the zoologists and vetermanans upon 
genetics with speaal reference to the improvement of 
farm animals 

In anthropology and ethnology the Congress is 
attacking the fundamental problem of how best to 
oiganise and carry out research work in the Pacific 
Islands before It is too late The matter is very urgent 
indeed Expressions of opmion have been minted 
from leading ethnologists m Great Bntam who cannot 
be present in person and it is honied that so far at 
least as the Bntish islands are concerned a practical 
working scheme may be evolved to be submitted later 
with tlm full weight of the Congress behind it to the 
Commonwealth Government Sir Baldwin Spencer 
who has just returned from yet another visit to the 
mtenor u brmging forward the alhed yet distinct 
question of future research m regard to the Australian 
abongmes Another wide topic under consideration 
m common with the Hygiene Section is the recent 
rapid decline m native population in the islands while 
there are also discussions upon the physical anthroj;>o 
logy of vanous Pacific ty]^ and the race relationB 
between them 

Botany entomology and forestry have much m 
common m several proposed discussions upon timbers 
and with zoology the matter of mtroduced pests and 
their natural enemies is bemg taken up especially the 
mcreasmgly senous problem of checking the spread 
of tropicm boiing insects 

The physical work of the Congress centres mainly 
round geodesy terrestrial magnetism meteorology 
and seismolo^ while the highly practical m^ 
national matters of radiotelegraphic communications 
and determinations of longitude by wireless are also 
bemg discussed Solar physics research for which 
many maintain that more is bemg claimed on the 
purely practical side than it will yield and the need 
lor its endowment by Governments is a subject for 
vigorous debate 

^ose members concerned with geography and 
oceanography are meeting with the physicists fre- 
quently especially when discussing questions of 
cartography and meteorology Defimte proposals are 
bemg made for contmumg and extending by local 
effort the mvaluable hydrographic work of the Royal 
Navy and for mtcmational collaboration m oceano 
graphic work 

As might be expected the largest Section is that 
devoted to Geology The structure of the Pacific 
Basm Post mesozoic volcanic action m the Pacific, 
ore provmces correlation of Kamozoic formations 
coral reef formations glaciation Carboniferous and 
Permian problems m the Pacific Region are among 
the more general matters before the Section 

Two mam subjects discussed m the Hygiene Section, 
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at Mdboune. an nuniM hymene and a geperal survey 
of the hygiene of the Region The bans for 

discussion of the latter is a summary of rephes 
received by the director of the Commonwealth Depart- 
ment of Health to a widely circulated quesHonnaxte 
relatmg to yellow fever, maliuia and filanaais, bubomc 
plague, small-pox, leprosy, ben-ben, hook-worm dis- 
ease, and tuberculosis In Sydney, the principal 
topics are chmate m relation to human efficiency, 
meteorological standards in relation to comfort, and 
insects m respect to hygiene 

The work 01 the Veteimary Saence Section is mainly 
in ]oint meetmgs with alliM Sections, such as Agn 
culture and Zoology, in dealing with parasitological 
and other problems Proposals are being put forward 
with regard to international notification of animal 
diseases 

Finally the Section of Zoology is undertaking, in 
addition to much coniomt work with other Sections, 
a general survey of the many questions now arising 
m connexion with Pacific fisheries and the establish 
ment of marine biological stafsons 

The main aim of the Congress is to deal with wde 
subjects, many of them of international significance 
from a practical as well as a purely scientific point of 
view A C D Rivlit 


University and Educational Intelligfence 

Wf learn from the Chemtker Zettung of the follow 
ing appointments Dr W Schumann, director of 
the Institute of Techmeal Physics at Jena University, 
to be professor of theoretical electrotech m cs at the 
Munich Technical College, Dr juhus Schmidt of 
the Stuttgart Technical College, to be reader in 
chemistry at the Engmeenng College, Esslingen , 
and Dr K Fajans to be assistant professor of 
physical chemistiy at the University of Munich 

Thf trustees of the Laura Spelmsn Rockefeller 
Memorul founded in October 1918 by John D 
Rockefeller in memory of his wife have published a 
report on then appropnations, amountmg to nearly 
13 million dollars, up to December 31, 1922 on 
which date the corporations assets amounted to 
78 million dollars Grants classified under the bead 

Education ' Amounted, m the four years 1919- 
1922, to 6000, 9000 286 000, and 500 222 dollars 
respectively, and included 30 000 in 1921 for the 
American College for Girls at Constantinople, 110,530 
dollars m 192a for Robert College of ConstantinOTlc, 
the American University of I^irut, and the Con 
stantmople Women’s College, and 600,000 dollars for 
the Women s Union Christian Colleges m the Orient 
For boy scouts and girl scouts grants amountmg to 

193.000 dollars were allocated, and an appropriation 
which will amount to more than 55,000 dollars was 
made for the mauguration of courses of instruction 
for scout leaders m umversities and women s colleges 
Such courses, it is noted, are given m 42 institutions, 
and m 13 of them the expense of instruction has 
already bmn taken over by the college Saentific 
research mterests the trustees because uey believe 
that knowledge and understandmg of the natural 
forces that are manifested m the behaviour of people 
and of thmgs will result concretely m the improve- 
ment of conditions of life," but grants for promotmg 
it have hitherto been small 13,000 dollars m 1921 
•“d 37,300 in 1922, mcludmg 10000 for the Mme 
Cune Ra^Uum Fund The YMC A and YWCA 
and other social welfare organisations received 

3.299.000 dollars religious organisations, 1,975,000, 
emer^cy relief, x, 543,000, and pubhc health, 

692.000 
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A REPORT on the development of higher education 
in Poland has been issued by the Chief Statistical 
Office of the Polish Repubhc For the five State 
umversities the report snows the followmg student 
enrolments 

Craooir Woniw Lw4w PofuS Wlliio ToUl 

1920- ai 4136 3787 3639 2094 788 x6^4 

1921- 22 4531 7518 4773 3273 *7*9 ai»a 4 

1922- 23 5235 8939 5646 3416 2202 23438 

For the techmcal State schools the respective 

numbers are 


1920- 21 

1921- 22 

1922- 23 


TM Sch 

Wuuw 

T 11 Sch, 
Lw6w 

, AsticCoU, 
Wm»w 

Sch otMat, 
Cneow 

' Totil 

2931 

2178 

787 

179 

6075 

4112 

2305 

761 

282 

7460 

3868 

2560 

906 

462 

7796 


Ihe followmg figures show the number of students 
admitted m 1922-23 to other higher schools and 
professional colleges Independent Umversity, Lubhn, 
1120. Free Poluh University, Warsaw, 1664, 
College of Commerce and Economics, Warsaw, 988 . 
Veterinary College, Lw6w, 327 , Teachers' College, 
Warsaw, 124 , School of Fmc Arts Cracow, 135 
Uf the total number of students, about 24 per cent 
were women Nearly 27 per cent were enrolled m 
faculties of junsprudence, 13 per cent in faculties of 
medicine, 17 per cent were engaged in the study of 
technology, mechanical and electrical engineering, etc . 
about 6 per cent were students of agriculture, and 30 
per cent devoted themselves to the study of philology, 
tustorv, mathematical and natural science, philosophy, 
and education 


Lists of colleges and umversities " accredited " 
by vanous agencies are published m Bulletin, 19^2, 
No 30, of the United States Bureau of Education 
The standardismg movement has advanced rapidly 
dunug the past ten years and the lists published m 
1917 already need revision The agenaes m ques- 
tion are certam State universities and departments 
of education, the Carnegie Foundation for the Ad- 
vancement of Teaching the Association of American 
Umversities and several other voluntary educational 
associations, and church boards of education The 
Bureau is careful to announce in large type that 
there is no comprehensive classification of collegiate 
institutions by any national governmental agency " 
The longest of the lists is mat drawn up oythe 
University of California of 286 institutions from which 
holders of bachelor degieea representmg the usual 
college course of four years win be admitted to its 
own graduate division Commentmg on the lists, the 
compiler notes that the standards used are very 
vanous and the basis of classification m some cases 
IS very vague, while there is no practical consensus 
of opmion as to what constitutes that much-talked-of 
entity the standard college " He finds ground for 
hope of a commg approximation to umfonmty m 
this regard m the fact that a committee appomted 
for the purpose by the American Council on Educa- 
tion has formulatM rertam prmciples and standards 
for 4 year colleges and umversitieb which have been 
adoptra m whole or m part by some of the accreditmg 
agencies Among these pnnaples are " Teachmg 
schedules exceedmg 16 hours per week per instructor, 
or classes (exclusive of lectures) of iitore than 30 
students, should be mteipreted as endangenng 
educational effiaency " , ancf " the nummnm annual 
opeiatmg mcome, exclusive of payment of mterest, 
annuities, etc , should be I50 000, of which not less 
than $25,000 should be derived from stable sources, 
other than students, preferably from permanent 
endowments ” 
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Societiai and Academies. 

Paris 

Academy of Sciences, August 6 — M GmUaume 
Bigourdan in the dutr — A Ltcroix Companson of 
the chenucal composition of two Iceland lavas char 
actensmg eruptions of which the kmd of dynamism 
IS difieient Analyses of five lavas and basalts from 
Katla and Hecla As regards the distmction be* 
tween quietly flowing and explosive eruptions the 
author holds that the flmdity of the magma is not the 
only explanation of the different types of eruption, 
since a fluid magma, which according to Washmgton 
should flow out quietly, if suddenly cooled on its 
egress into the air may give nse to an explosive 
eruption The eruption of Hecla w an example of 
this the fluid lava had to force its way through the 
ice cap of the Myrdalsjbkull glacier ana the eruption 
throughout was of the explosive type — G Bigourdan 
Project of a new catalogue of the French learned 
societies — Andrd Blondel A rational method for 
tests and specification of tnode lamps intended to 
work as vaJvcs An outlme of tests to be made 
partly at the works where the lamp is constructed, 
and partly at the laboratory where the lamp is to be 
used — Cliarles NicoUe, E ConseU and A Cutaod 
Preventive vaccination against acute conjunctivitis 
due to the Weeks bacillus Its importance m the 
campaign against trachoma Details are given of 
the preparation of the vaceme and of the results of 
experiments demonstrating the protects e action of 
the voccmation — Nilos Sakellanou Obhque linear 
curvature and total geodesic curvature — F H van 
den Dungen Some techmcal apj^cations of mtegral 
equations — Rolf Nevanhnna The theorem of M 
Picard — R de Fleury Elastic stability and modem 
matenils of construction — ^A Grumbach The super 
position of electromotive forces in battenes wim a 
fluorescent liquid — R LevaUlant Fluorescence and 
photochemistry A certun number of fluorescent 
colounng matters (uranmo methylene blue eosm, 
eiythrosme) dissolv^ m glycerol or other polyalcohol, 
when subnutted to hgbt in the absence of air change 
colour, owing to hydrogenation by the alcohol 
The ongmal colour is more or less completely restored 
by the action of air — G Vavon and b Kleiner 
Catalytic hydrogenation and stenc hindrance The 
study of some heptenes The addition of hydrogen 
to four isomenc heptenos (ethylpropylcthylene, 
dimethylisopropylethylene methyldietnyletnylene and 
tnmethylethyl^ylene) was studied m the presence of 
platinum black It was found m agreement with 
the theory of stenc hmdrance that the hydrogenation 
was more difficult the greater the number of substitut- 
ing radicles — V Agafonofi The comparative study 
of some methods of chemical analysis of tlie hnmns m 
soils A companson of the amounts of carbon m 8<»1 
detemuned by combustion by the ordinary sulpho- 
chromic process and by Simon's method (with wver 
bichromate) The dry combustion and Simon's 
method are in good agreement the ordinary wet 
combustion with sulphuric and cluomic acids only 
mves low results — Pierre Lesage Anomalies of the 
mut of Capsetta Bitrta-pastons caused by the pre- 
sence of salt m the soil — L Blannghem The bio- 
logical control of the mflnenca of manures deter- 
mination of the sensible periods — Robert Stumpsr 
The chemical composition of the nests of Aptcottimes 
occuUut The nests ate made of sand, cemented 
together with about 15 per cent of organic secretion 
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— J Bsnoit The ongm of the mtentitial cells m the 
testicle of the domestic cock — Et Burnet Irregular 
reactions of the filtrate from broth culture m goats 
infected with Micrococcus mehtensis If the infection 
by this Micrococcus renders the goat as sensitive as 
man to the moculation of a small quantity of filtered 
culture, this reaction should aflord a rapid and 
certam means of lecognismg mfected goats and pre- 
venting the use of then milk It has been proved, 
however that the reaction is very irregular, and some 
goats certamlv infected, do not show the reaction at 
all The conclusion is drawn that the filtrate creation 
cannot be used in practice as a means of diagnosing 
MshUnns m the goat 

August 13 — M Guillaume Bigourdan m the chair 
— k Lacroix The signification of the alkahne 
granites very nch m soda The study of the rocks 
collected from the island of Rockhall has shown 
that rockallite desenbed as a petsodic granite has 
no real geological existence Chemical analyses of 
various portions of the granite and its enclosures 
arc given — Torsten Carleman Functions m- 
definitely denvable — Jules BaiUaud Studies on 
the distribution of the energy m stellar spectra made 
at the Pic du Midi Observatory in 1920 and 1921 
The Bjiectra of nine stars ha\e been studied The 
arrangement of apparatus and method of carrying 
out tifie observations are desenbed the details of 
the experiments and the results will be published 
elsewhere — R dsMallemann The theory of rotatory 
polansation — J Bsthellier Correction relatmg to 
the nests of Lutemies In a preceding note a senes 
of fungus beds forming part of an ant nest have been 
desenbed as belonging to Eulermes mUangmsts It 
would appear that this view was mcorrect the 
structures are probably the work of an insect deter- 
mined by M Bugnior as Microtermes tnesrtus-^ 
E Bugnion Remarks on the note of M Bathelher 
— O Duboicq and H Harant bporoxoa of the 
Tumcates 


Official Publications Received. 


Qdsndjir of State laptn Colonial Sarlra Amatiia and WMt In 11m 
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□aadUn Pi all 1+04 (Loi Ion QMSO) 40a net 
AnnnnI Ranort of the Metrarolot, al Obaemtoqr of the Ootemment 
" - ' '-T U e l Mr 11 0 (RaeulU of 01 aeivaUona) Pp 111+ 


141+1 m 
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Science and Publicity 

I N his presidential address to the British Association 
on Wednesday last, on the ckttntil structure of 
matter, Sir Tmest Rutherford dealt with a subject of 
fundamental scientific importune as well as of popular 
interest — possibly on account of the conception of flying 
atomic projectiles and their disintegrating effects 
Ihe Association thus opened its proteedmgs this year 
with a discourse which is hkely to make a wide appeal 
Whether members of the general pubhc who have not 
themselves made scientific observations or experiments 
can have an intelligent comprehension of the true in 
wardness of work and theory on atomic structure, 
or on many of the other mtneate subjects dealt with 
m presidential addresses and papers presented to the 
vinous Sections, may perhaps be doubted but even 
if the mental grasp be weak and the picture induced be 
primitive, the mere existence of a respectful attitude 
and receptive mind towards scientific studies is not to 
be despised 

In the mam, of course the Association is an assembly 
of scientific workers most of whom have no wish to 
discourse to the laity and no capacity for transformmg 
the special socabuhnes of their subjects mto the 
simpler— -not to say sensational — forms required by 
many general readers It ought to be gratefully 
recognised however, that the lay writer who is suffi- 
ciently well informed to be able to present a scientific 
subject in attractive literary style and accurately as 
well IS performing a useful purpose for science The 
investigator who can do this for advances to which 
he has himself contributed, and on which he is an 
authority can always find a generous welcome on 
platfiim or 111 the penodical press, but it is rarely 
that the faculties of research and exposition ane so 
closely combmed , and it may be just as well that they 
are usually separited The first business of the man 
of scien e is to discover— to add to the sum of natural 
knowledge, and if he desenbes his work clearly and 
in terms which are mtelhgible to other investigators, 
he has done his part It is really supererogatory for 
him to take up the t tsk of enlightening — or entertain- 
ing, a pubhc unfamiliar with even the alphabet of the 
language of the branch of saence in which he works 
He may be able to interest members of the British 
Association, because most of them are engaged in scien- 
tihc work of one kind or another, and the rest scarcely 
expect to listen to childish discourses but the crowd 
in the street is not within his ambit The active 
scientific investigator nught appropriately apply to 
those outside his gates the words, ‘ I have yet many 
things to say unto you but ye cannot bear them now ’ 
Science does not need to be sought with a contrite 
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heart, but it does demand a certain amount of pre 
paration from all who would understand the full 
meaning of the treasures within its temples 
So far as it is possible for men ol scieme to offer 
populir expositions of subjects on which they are 
creative authorities, this is done in the titizens 1 ectures 
now delivered at each meeting of the British Associa 
tion and on a more extended scale than usual at this 
years meeting These lectures ire not intended for 
memben of the \ssociation but for the general public, 
and the large audiences which attend them show that 
very many people are interested in simple accounts of 
scientific work and progress m certain fields Such 
descriptive lectures, however, do little more than 
titillate the minds of most of the hearers and nothing 
to impress them with the conviction that science is the 
greatest social factor in modern civilisation Wonder 
ma> be excited by experiment and exposition, but it 
needs to be associated with confidence in the guidance 
which science can give if our social and mdustnal 
conditions are to denve the best advantages from pro 
grtssive knowledge At least one of these public 
lectures should be devoted each v ear to the advocacy 
of science and scientific methods in national affairs, 
instead of making them all informative displays of 
achievements in selected fields 
Outside the Section rooms (where scientific workers 
may be permitted to use their own forms of technical 
expression) and bejond the lecture halls (where ex- 
perienced speakers successfully hold the attention of 
assemblies of citizens) is the general public as a whole, 
reading the daily and weekly newspapers and expecting 
to be informed in its own language of important 
scientific developments of all kinds, however intneate 
they anay he — as, for example, the constitution of the 
atom, the quantum theory, the principle of relativity, 
or the significince of cell structure lo provide this 
great group with the pabulum it is capable of digesting 
IS a task which most research workers prefer to leave 
to others , and rightly so Good service is, however, 
rendered to science by wnters who can present difficult 
subjects in attractive literary form without deporting 
essentially from ptrmissihle limits of accuracy— large 
though these may seem to lx. to precise investigators 
There arc such contributors to the general penodical 
press, and we think that every encouragement and 
assistance should be given to them The more that 
the public IS mode to understand the fcrtihty and the 
power of science the greater will be the trust in scientific 
service, and provision for scientific study and research 
will be correspondingly increased 
In the Bntish Isles, httle attempt has been made to 
secure wide publicity for scientific mstitutions and 
work, with the result that they are almost unknown 
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outside scientific circles The pubhcations of the 
National Physical Laboratory, for example, are alto- 
gether inadequate to give even industndists an idea 
of the work earned on in that institution On the other 
liand, the U S Bureau of Standards issues frequent 
Bulletins dealing broadlv with topics in which practical 
men are interested and in which developments have 
recentlj taken place The U S National Research 
Council also publishes a number of useful Bulletins 
surveying the state of knowledge of various scientific 
subjects and bnnging together importaftMlata No 
institution or society m the British Isles issues anything 
comparable with these Bulletins most of them seem, 
indeed, to be < ontent to hide their Ught under a bushel, 
so far as the outside world is comerned, and to dis- 
courage any attempts made to extend the /one of 
illumination 

We do not suggest that scientific and technical 
societies should add a publicity service to their func- 
tions they are primarily intended for the reception 
and discussion of new contributions to knowledge, and 
their concern is the interests of their fellows rather 
than the attention of the public The British Associa 
tion IS on a different footing, m that no techmcal 
qualification is rcquind for membership and that it 
sets out dehberately to create interest m science m the 
centres where the annual meetings are held, and 
beyond them by the rej orts of its proceedings The 
presidential addresses, published annually for the 
Association by Mr John Murray under the title '' The 
Advancement of Science” (price 6s), though often 
somewhat special m style and scope, constitute the 
best annual record of the position of suentifii subjects 
of prune importance Probably few men of science are 
capable of following intelligently all the subjects re- 
viewed m these addresses, and the general public may 
therefore be pardoned for not comprehending most of 
them To students of science, however, whether as a 
professional occupation or as a leisure hour pursuit, the 
addresses are mvaluable as authoritative statements of 
scientific fact and theory, and the volumes containing 
them should be in the library of every one who finds 
satisfaction m jxmdenng over the great problems with 
which modem science deals 

Though the Bntish Association welcomes member- 
ship from the general pubbe, it is not too much to say 
that the presidential addresses, and most of the papers 
presented to Sections, ore intended for audiences of 
special scientific workers In the case of a body hke 
the Bntish Medical Association, membership » limited 
to professionally qualified men, and m the Sections, 
therefore, no attempt need be made to deal swth 
scientific subjects in popular terms With its mixed 
membenhip, however, the Bntish Association is m a 




NATURE 


15, 19*3] 

diSanatr—uid abo more difficult— position Inter 
preten are needed, if not in the Section rooms them 
selves, then in the pubhc press Leading newspapers 
prefer that their own correspondents or contributors 
should perform this function, but there are many 
others which would gladly make use of notes and 
articles on scientific subjects suitable for the general 
reading pubhc 

In the United States an institution entitled ‘ Stience 
Service was established a >ear or so ago to provide 
such popular articles as a scientific news syndicate, and 
it now supplies about fifty American newspapers, and 
several in Canada and other parts of the world, with 
news Bulletins sent from Washington every day except 
Sunday ‘ The first consideration in a Bulletin stor> , * 
says a circular of instruction to writers of artides, is 
to tell of or interpret a sc lentific event But the news 
stories must be so well wntten thit large national 
newspapers will use them without rewriting or revision, 
either in form or language Write ) our stoiy so that 
those who know nothing about science will understand 
and want to read it Weave in the scientific back 
ground that the man in the street does not have Use 
simple words Make your story os graphic as if you 
were talking about it ” It is pointed out in addition, 
that * ‘ By Science Service ’ must stand for accuracy of 
c ontent and implication 

In order to establish this public itv agency for science, 
a generous benefactor gave the sum of one million 
dollars to a Board of Trustees which includes among 
Its members several of the most distinguished men of 
science in the United States The whole field of 
scientific activity everywhere is covered bv ‘ Science 
Service, and the Bulletins arc first rate examples of 
what can be done to present scientific progress in 
popular and vet accurate form We understand that 
the demand for the Bulletins from newspapers is now 
sufficient to make this admirable news agenev practi 
cally self-supporting 

Here, then, we have an excellent example of what 
can be done successfully for the popularisation of 
saence and it is obvious that the constitution and 
methods of such an oiganisation are very different 
from those of the Bntish Asscxiiation, though the aims 
of both are “ to promote general interest m science 
and its applications ” We believ e that the National 
Union of Scientific Worken contemplates establishing 
a similar scientific news agency to that of ‘ Science 
Service,” and a beginning has already been made by 
the British Science Guild by the issue of Publicity 
Pamphlets sent to the newspaper press for reproduction 
in whole or m part without payment Smee January 
1931, the Engineering Foundation of New York has 
been issuing a senes of such “ Research Narsatives,” 
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each containing the story of some research, discovery, 
or notable achievement in science or engineenng In 
one form or another these narratives have found their 
way through practically the entire range of the public 
press in Amusca as well as the technical journals 
It IS dear, therefore, that we in the Bntish Isles ore 
much behind the United States in the provision made 
for publicity for science Our scientific soi leties are 
second to none, and the number and value of papers 
published by them arc higher now than ever they were, 
yet no adequate agency exists to extend the knowledge 
of this work beyond scientific circles and thus to create 
in the public mind a fcclmg of pnde in our scientific 
achievements A great opportunity awaits the bene- 
factor who will provide a liberal sum to establish a 
Bntish sc lence pubbcity service c omjiarable with what 
has proved so effective in Amenca Political, social, 
religious, temperance, labour, and scores of other 
organisations regard it as a duty to carry on their 
propaganda by means of leaflets and like publications, 
but science is content to keep its message to itself It 
IS no wonder, therefore, that the community under- 
stands so little of the value and meaning of science 
I ct us hope that means will soon be forthc oming to 
establish a bureau which will not only make the pro- 
ceedings of annual meetings of the Bntish Association 
widely known and easily intelligible, but wdl also, 
throughout the year, continue to interpret scientific 
advances to a world eager to learn of them but un- 
acquainted with the technical vocabulancs m which 
they are commonly expressed 


Science and Man 

Santee and ttvihwUton Essays arranged and edited 
by F S Marvin (The Unity Senes, VI ) Pp ^50 
(London Oxford University Press, 1933 ) irs 6d 
net 

T he history of science is bv no means a record 
of steady progress It was bom among the 
Ionian Greeks, who were the first to speculate intelh- 
gcntly, on the ba-is of observed facts ‘ how things 
grow and ‘ how they behave, ’ these bemg the mean- 
ings of their two words phyat and natnos, so inade- 
quately represented by natura and lex It is often said 
that Greek science was unsound, bemg based on 
brilliant guesswork instead of careful investigation 
The Greeks certamly loved bold and weepmg general- 
isations, but modem biologists, including Giarles 
Darwm have thought no praise too high for Aristotle, 
and the achievements of Greece m mathematics, 
astronomy, and mcdicme are now held to be scarcely 
less notable It must, however, be admitted that the 
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ancients were handicapped by the want of saentihc 
instruments, and that their backwardness in invention 
was partly due to an erroneous standard of values If 
European nations still thuik it a finer thing to be an 
orator than a scientifii inventor, that is a prejudice 
which we owe to the Greeks 
The Roman “ steam roller ” was not favourable 
to onginahty and intellectual progress After Galen 
(about A D 300) a Sahara of scientific barrenness liegms, 
a dreary waste from which Furopean history emerges 
only in the sixteenth century Neither Hellenistic 
philosophy nor Catholic Christianity did anything to 
stop this barbansation, the inevitable result of the 
long orgy of superstition, massacre, and pillage which 
we call the Dark Ages Mankind cannot afford to 
forget that a measure of stability in pohtical and social 
conditions is necessary not only for progress but also 
for the preservation of the gams of the past The 
seven hundred years which followed the break up of 
the Western Empire might have been blotted out of 
history without any great loss 
The greater part of Mr Marvin’s excellent \olume of 
essays is devoted to modem problems fbe writers 
admit frankly that the matenahstu trend of science m 
the nmeteenth century was the result of its unequal 
development Biology advanced more quickly than 
psychology, and the sciences of inorganic nature were 
ahead of biology The tendency to reduce life to 
mechanism is being abandoned in response to protests 
from science itself, and the problems of conscious life 
are seen to involve metaphysical questions with which 
the older generation hop^ to dispense 

Prof Whitehead, tis is well known, thmks that the 
theories of Einstein will have a revolutionary effect on 
our conceptions of space and time “ The whole syn 
thesis of the seventeenth century has to be recast Its 
time, its space, and its matter are in the melting pot— 
and there we must leave them ’ It will take many 
years before this judgment can be either affirmed with 
confidence or denied There is reason to think that 
at present Continental thinkers arc not prepared to go 
quite so far as Prof Whitehead and his friends 
There is no doubt that Emstcin has made a great 
mathematical discovery , but we may be permitted 
to doubt whether a mathematical discovery is likely to 
give us a new philosophy 

Prof Arthur Thomson deals judiciously with post 
Darwmion^ biology, and does not talk, os some are 
rashly doing, about “ the abandonment of natural 
selection ” But I cannot agree with him when he says 
that “ no conflict should be possible betwci n rehgion 
and science, unless we try to speak two languages at 
once/’ or that “ scientific and religious concepu are 
|fCp>mmeiiSurable ” The assumption which underhes 
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such statements is that science deals snth facts and 
rehgion with values, and that it is possible to keep these 
two aspects of reality apart I mamtam, on the con- 
trary, that a fact without value is no fact, and a value 
wnthout fact no value The two cannot be separated, 
and the salutary rivalry of scientific and religious 
truth must contmue as long as men take both seriously 
It will not do for science to say to rehgion, “ Leave me 
alone and I will leave you alone ” 

Mr Juhan Huxley’s long essay on science and rehgion 
takes a different Ime It is interesting^||g[^only for 
the discussion on the place which science can find for 
the conception of God, but for the confident tone m 
which the author declares his conviction that the 
orgamc is evolved from the morganic, through the 
development of colloids from smaller molecules 
‘ Thus the forms of life, simple at first, attained pro- 
gressively to greater complexity , mmd, negligible m 
the lower forms, became of greater and greater import 
ance, until it reached its present level in man ” Mr 
Huxley would not mamtam that this theory has been de- 
monstrated , but It seems probable that the momstic 
view of the structure of the universe will m time be 
generally accepted I he alternative theory that am- 
mated spores came to the earth from other bodies gives 
no explanation of the ongm of life, and has difficulties 
of Its own 

I am less satisfied with this writers attempt to 
justify a theistic philosophy by setting the progress 
which he finds to be the law of organic evolution against 
the pessimistic conclusion based on the second law of 
thermodynamics For even if we assume that increasing 
complexity m hving organisms carries with it increas- 
ing value, the phase of evolution through which hfe on 
this planet is passing is but a transitory episode, which 
will probably be followed by a reverse process of mvolu 
tion, when our globe becomes less favourable to the 
higher forms of life In any case, planetary progress 
can be only a backwash in the umversal current which, 
if the aforesaid law is true, is carrvmg all matter towards 
immobility and final death No satisfying theism can 
be erected on this basis It would surely be better to 
assume that whatever power wound up the clock once 
con wind it up again, and that the life of the universe 
IS perpetual, as its Creator is eternal We are then free 
to believe m a God whose being is above the recurrent 
births and deaths of stellar systems 
Mr Marvm, however, pins his faith on progress m 
time, and ends the. book with a characteristic editorial 
chirp It is probably true, as he says, that humamty 
IS still joung, and capable of achievements still un- 
dreamed of Hope for the future is reasonable, so 
long as we do not make a religion of it 

W R Inge 
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The Manufacture of Acids andl Alkalis. 

The Mantrfacture of Ands and Alkaks By Prof 
George Lunge Completely revised and rewrittui 
under the Editorship of Dr A C Cumnung Vjl i 
Raw Matenalsfor the Manvfactme of Sulpkunc And 
and the Mantfaciure of Sulphur Dtaxtde By W 
Wyld Pp xm + 558 36f net Vol 5 The 

Manufacture of Hydrochloric Acid and Saltcake By 
Dr A C Cummin^ Pp xv + 4a3 31J (d net 

(London and Edinburgh Gurney and Jackson 

1933) 

T he various treatises on different departments of 
applied chemistry which chemical literature 
owes to the genius and industry of the late Prof 
Lunge are among the classics of chemical technology 
They have passed through many editions m fairly 
quick succession, and their betterment and revision 
was the constant employment of the r author s leisure 
no pains being spared by him to make them an accurate 
and faithful reflex of the state of cc ntemporary know 
ledge of the several subjects with wh ch they were 
concerned Prof lunge enjoyed mmy opportunities 
and facilities to this end As professcr <f applied 
chemistry in the Zurich Polytechnic one c f the best 
equipped and most famous schools of chemical tech 
nology in the world he was an acknowledged authonty 
on many branches of manufactunng chemistry, and 
particularly on the special branches dealt witl m the 
books under review The manufacture of acids and 
alkali was m fact the chief chemical industry in which 
Dr Lunge was employed during his sojourn in England 
and liefore his apfwintment to the distinguished 
position he occupied until his death A brief account 
of his hfe and work appeared m Nature of I ebruary 
17 p 22S 

These treatises constitute in the iggregate 1 
valuable literary property, and the pubhshers are well 
advised m seekmg to maintam the reputation they 
have hitherto enjoyed as faithful and accurate accounts 
of the state of contemporary procedure in the special 
branches of chemical industry with which they deal, 
by entrustmg their revision to competent authonties 
and m issumg new editions at comparatively short 
intervals 

It might be thought that m the case of an industry 
so well estabhshed as that of the manufacture of 
alkah and of the industries which are so closely 
associated with it, the last word had been said m 
respect to processes and procedure Such, however 
IS very far from bemg the case, as even a very superfiaal 
comparison of successive editions of thcM treatises 
will make manifest The changes may not m all cases 
be fundamental or subversive, but they are more or 
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less importent as tending to efficiency and economy, 
and no account of the contemporary condition of the 
manufacture would be adequate w thout reference to 
them 

The general superintendence and editorship of the 
new editions of these manuals has been entrust! d to the 
competent hands of Dr A C Gumming under whose 
direction they have been completely revised and re 
wntten The volume on mw materials for the manu 
fitture of sulphunc acid and of sulphur diovde has 
Icon assigned to Mr Wilfnd Wyld who has been 
associated with important concerns in Yorkshire and 
elsewhere and brings to his task the fruits of a large 
experience 

In a generil preface prefixed to the several volumes 
Dr Gumming has given a brief account of the history 
ind development of the late Prrf lunges literary 
labours in connexion with applied fhcmistry which 
IS of interest as showing how the scope of these labours 
w is gradually enlarged so that it became practically 
an en yclopedia of the many chemical industnes The 
first 1 nghsh edition of the volume on sulphunc acid 
appeared m 1879 and the lost edition in 1913 This 
was fffiowed m 1917 by a supplementary volume on 
sulphunc and mtnc acids This wis the lost of 
Lunge s contnbutions to this special field of chemical 
technology 

The book under review shows no very stnkmg 
features m the way of new developments As regards 
raw materials the most important change is the 
revolution in the production of commercial sulphur 
effected by the Irosch process This remarkable 
process IS one of the most potable chemical engmeenng 
tr umphs of the present century In 1869 an enormous 
deposit of sulphur was discovered in Louisiana in the 
course of well sinking m connexion with petroleum, 
but all attempts to work this deposit ommercially 
failed until the genius of Herman Frasch devised 
the method associated with his name Space will 
not allow of any detailed descnption of the process 
Briefly, the method consists m sending down a 
sufficiency of superheated water and thus meltmg out 
the sulphur which hquefies at about ri6“ from the 
pockets in the limestone and beds of gypsum in which 
It occurs The molten sulpl ur is then forced to the 
surface by means of compressed air and of course 
consolidates as it cools The book conUins a fairly 
full account of this process, which is now worked on 
a very considerable scale, not only in Louisiana but 
also in lexas, where similar sulphur deposits have been 
found to occur It has rendered Amenca mdependent 
of all outside sources of sulphur supply, and for a time 
seriously tlireatened the existence of the Sicilian 
industry, of which it has destroyed the monopoly 
L 1 
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Mr Wj Id b dcLount of the history of the process and 
of Its suLtessive developments leaves nothing to be 
desired in iwint of atcurai} and completeness It 
forms indeed a most interesting section of the chapter 
devoted to the exploitation of the natural deposits 
of sulphur which occur m various parts of the 
world 

The book, of course, deals with a great variety of 
processes for obtaining sulphur from raw ores , 
from spent oxide in the manufacture of coal gas , 
from pv ntes , from sulphur dioxide, as from smeltery 
fumes , from sulphuretted hydrogen and sulphites and 
sulphides and from sulphates of the alkaline earths 
These last named proi esses became of the utmost im 
portance to Germany during the War, owing to her 
inability to import sulphur or anv ( onsidcrable supply 
of pj rites History affords many instances where a 
nation or manufacturing community under the stress 
of nccessit), often occasioned b) war, has been com 
pelled to adopt new methods or to modify existing 
ones, and such modifications have frequently taken a 
permanent place m industry What however, is to 
be the ultimate fate of the processes which Germany 
was compelled to adopt remains to be determined 
C ertain of them have been found to be economically 
unsound when compared with pre War methods, and 
have already been given up, but their story is inter 
esting as a chapter in industrial progress and as 
showing what knowledge, skill, resourcefulness, encrg>, 
and application will achieve in overcoming obstacles 
which It first sight seemed well nigh insuperable 

In an industry such as that described in this Ixxik 
analytical control is frequently of the utmost im 
portance, but it is too often neglected, or only in 
adequately earned out, owmg, in many cases, to the 
want of suitable methods or to the time required to 
make the results available to the management 

A commendable feature in the book is the space 
allotted to descnptions of the most suitable analytical 
methods at the disposal of the works chemist The 
treatise in this respect becomes a ventablc vadt mecum, 
and should he indispensable to every well ordered 
factory The improvement of analytical processes 
applicable to the conditions of chemical works was a 
constant problem with the late director of the chemical 
department of the Zunch Polytechmc and certam of 
the methods desenbed in this book are the outcome 
of investigations made by him m conjunction with 
his senior pupils 

The various forms of pyntes, brimstone, and spent 
oxide are the usual sources of sulphur dioxide, mainly 
as an intermediate ” in the manufacture of sulphunc 
aad For small scale operations sulphur dioxide is 
made by heating cliarcoal or sulphur with sulphunc 
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acid, usually of 74 per cent SOj or 165° Tw As the 
gas 1$ easily liquefied, the temperature of a mixture 
of snow or powdered ice and salt being sufficient to 
effect Its condensation, it mav be preserved as a liquid 
in ordinarv soda water syphons, whence the liquid or 
the gas may be liberated as desired This section of 
the book contains a full account of the physical and 
chemical properties of this compound, the modes of 
Its detection <ind estimation, and of its employment in 
the manufacture of wood pulp and as a disinfecting 
and antiseptic agent and also as a bl^llMkg agent, 
especially for wool, silk, straw, etc , and to a limited 
extent m wine making m the form of meta bisulphite 
Other sulphur compounds of which full and accurate 
accounts are given are sulphur tnoxide and the various 
nitrogen sulphur compounds Indeed, the chemical 
history of the various sulphur compounds, so far as 
these have any relation to sulphunc acid and its 
manufacture, mav be said to be accurate and 
complete 

As regards the actu il manufacture of sulphunc acid, 
a companson with the accounts given in the earlier 
editions shows what the influence of the War has 
been on the production of this important chemical 
Pre War plant was found to be utterly inadequate to 
meet the demand for this acid, as incidentally required 
in the manufacture of munitions, and, as is well known, 
It was necessary to ma’ 0 special arrangements to this 
end Some account is given of the means installed at 
Queen’s Ferry and other places The section on burners 
for sulphur and on the plant needed m connexion 
with the use of pyntes has been carefullv revised and 
brought up to date, and constitutes one of the most 
valuable sections of the work 

Ihe volume on the manufacture of hydrochloric acid 
and salt rake exhibits, perhaps m a more stnkmg 
manner, the changes, almost revolutionary m character, 
which have overtaken this special branch of the alkali 
manufacture The Hargreaves’ process is no longer in 
operation m this country Pan and furnace methods 
are still worked, but with the gradual disappearance 
of the Leblanc process it may be anticipated they will 
give way to one or other of the more modem processes 
described in this volume 

As the editor points out, the manufacture of hydro- 
chloric acid IS no longer necessarily connected with 
the manufacture of salt-cake, and fuller treatment has 
therefore been given to its manufacture from chlonne 
and to other modem developments 

The revised work is a most valuable addition to the 
literature of one of our staide industries, and the 
editor IS to be congratulated on the care and thorough- 
ness with which he has completed his task 

T E Thorpe 
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National Eugenics 

^i) Eugentcal StenUsattoH tn the Untied Suites By 
Dr H H Laughlm Pp xxiu + soa (Chicago 

Psychopathic Laboratory of the Municipal Court 
of Chicago 1933 ) n p 

(a) Eugdntque el silecUon Par F Apert L Cuenot 
Le Major Darwin F Houssay L March G PapiUaut 
Ld Pemer Ch Richet G ^hreiber (BibUothique 
gen^rale des Suences sociales ) Pp in + a48 (Pans 
F Alcan ipaa ) 15 francs net 
* X MTIONAL Eugenics is the study of those agencies 
IN under social control which may improve or 
impair the racial qualities of future generations 
Galton thus linked the word national to eugenics 
The problem in its fundamental biological aspects 
is m one sense the same for all nations but to ea h 
nation it may present different sides and provoke 
different methods of attack if indeed it is attacked 
at all The experiences of one nation are nevertheless 
worthy of observation by all 
(i) From this point of view the first part of Dr 
Laughlm s look is of interest This part consists of 
a detailed analysis wntten from a lawyers point of 
view of the stenhsation laws enacted in the Umted 
States prior to January i 1933 with summaries of 
the extent to which thej hive been put into practice 
in different States and a full account of the litigation 
arismg out of them Fifteen States liave had and 
nine still have sterilisation laws some mondatun 
and some optional The scope of these laws vares 
from Sutc to State but in no case extends leyond 
certa n inmates of State county or municipal institu 
tions The consent of the relatives has in general 
been easih obtained There is very great variation 
in the opimons quoted of the executive boards and 
superintendents and consequently in the extent to 
which the laws have been put into practice 
From 1907 until January i 1931 3333 operation 
in all were earned out under the laws and of these 
3558 occurred m California (1009 bemg due to a single 
institution) Nebraska comes next with 155 cases 
In Wisconsin Connecticut and North Dakota the 
law IS still bemg applied but to a very hmited extent 
In Washington where the object is purely punitive 
only one case has so far occurred In six of the 
fifteen States the law has been repealed or vetoed 
and m three it has become a dead letter In test 
cases violation of the State or Federal constitution 
has been argued chiefly on ^e grounds of class l^la 
tion cruel or unusual punishment or denial of equal 
protection of the laws In five States the courts ha\e 
held the sterilisation laws unconstitutional, but the 
quoted opinion of various American legal experts 
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differs more on their expediency than on them con 
stitutionahty The history of the working of these 
laws mdicates that m the country as a whole pubhc 
opinion is not at present behmd them 
As an exhaustive histoncal record and guide to 
existing practice m the United States this compilation 
will no doubt prove a useful book of reference for those 
practically concerned with sterilisation in the l^pslative 
legal and admmistrative fields As a contnbution to 
the scientific discussion of the soaal and biological 
aspects of the problem it has less weight The section 
on eugenical diagnosis is intended to serve the 
legislator m his efforts to weigh the matter in its 
entirety It is not easy to see however that this 
purpose can be achieved by the somewhat crude 
and uncritical summary offered of Mcndehan theory 
and Its application The student will find the book 
overloaded with detail (incidental!} there are dis 
crepancies between text and table m the mdentification 
numbers of individuals in the case pedigrees) but it 
contains a great deal of mformation not eas ly accessible 
h therto of which the eugenist should not be ignorant 
( ) Lugenique et selection is a collection of 
pipers most of wbuh were delivered as lectures 
during 1930 31 at the mectuigs of the Societd 
fmn^aise d Fugemque and are devoted maml} to 
a discussion f the consequences of the War in !■ ranee 
from a eugcnical pomt of view It mcludes an earlier 
piper by the late vice president of the Society 1 redenc 
Houssay in which starting frim a senes of expen 
ments on six generations of hens he argues that there 
IS a degeneracy of those in easy circumstances due 
to the abuse of food each generation poisoning the 
next through toxic excretions into the germ cells 
Dr Apert deals with the effect of the War on the 
health of the French nation The two chief qualitative 
results he finds are an mcreosed tendenej to tuberculosis 
and the expectation of a senes of infantile generations 
of lessened resistance to disease To these he adds 
alcohohsm and syphilis as active menaces to the 
French race M laicien March treats the question 
from a quantitative aspect He estimates tlie total 
loss of population to France (mcludmg the defiat 
of births) directly due to the War as 3 000 000 people 
He examines the size of family m vanous classes, 
and gives as the three fundamental factors on which 
the birth rate depends (i) the cost of the child 
before he is self supporting (3) the chance the child 
has of mamtaming himself m at least as good circum 
stailbes as his parents and (3) the opmion that the 
parenU hold of (i) and (3) He outhnes the vanous 
steps taken in h ranee to encourage natahty, among 
which may be noted the existence of more than 
70 employers associations which give benefits for each 
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child of an employee but safeguard at the same tune 
against preferential employment of smgle men by 
basmg each employers contnbution on the total 
salanrs paid ly him None of these measures are 
contrary to eugenical principles they are however 
aimed directly at quantity instead of quahty Irom 
the psycho social aspect and a consideration of the 
statistics of insamty and suiade Dr Fapillaut finds 
m the War confirmatory evidence of the predominant 
effect of heredity over environment War effect on 
mamagos is discussed by Dr G Schreibcr He 
regards the mixed marriages of French women with 
men of other Allied nationalities as a probable benefit 
to the French nation He urges the establishment 
of a medical examination before mamage that shall 
be compulsory but arry no legal sanction 
The volume closes with an address on some zoological 
aspects of eugenics delivered Ly M Lucien Cuenot 
at the second National Congress of Fugenics m igat 
Starting from the Mendehan conception of umt factors 
susceptible of mutations which appear as somatic 
changes he discusses the position of Mendelists with 
reference to the heredity of acquired characters and 
the ongm of adaptations On the first question the 
author retams an open mind in the light of Guyer 
and Smith s experiments on the inhentance of acquired 
eye defect in rabbits He puts the case well for 
preadaptation— t e the surroundmgs as a consequence 
of the structures with wbch the animal is bom and 
not vtre versa — and reviews the difficulties of mtw 
pretation of the mechanical perfection of oertam 
structures m relation to their apparently small utility 
Such difficulties lead him to feel that there is some 
thing wanting in the conception of evolution, some 
general law that has still to be discovered 
A collection such as this which treats the subject 
from so many points of view can do no more than 
touch the surface but it is well adapted to fulfil its 
aim of givmg the French speaking public an idea of 
the object and extent of ^e saence of eugemes as 
defined by Galton 

The Animal Parasites of Man 
Atumal Parasites and Human Disease By Dr Asa C 
Chandler Second edition, revised xiu+57a 
(New York J Wiley and Sons Inc London 
Chapman and Hall Ltd 1933 ) 33r net 

I T IS unfortunate that animal parasitology, the 
youngest branch of preventive medicine, u still 
regarded by many people as a field of kmiwledge 
that IS of httle moment outside tropical and tub 
tropical regions Everybody acknowl«lges the direct 
cminexion with man s welfare of the parasites dealt 
with m the sister science of bactenology, but the 
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}»rasitic protozoa helmmths and arthropods which 
are responsible for so much human suffenng are 
scarcely thought of bv the general pubhc Indeed, 
even ^e average physician of temperate clunates 
seems to be satisfied to have quite a superficial know 
ledge of this branch of his profession yet these 
parasites which are concerned with the most vaned 
diseases and morbid conditions have been found to 
be widespread and m abundance wherever they have 
been looked for There are many popular books on 
the animal parasite of economic uipMance but 
remarkably few on those which affect human health 
It IS admittedly very difficult to write an attractive 
book m jwpular language on any scientific subject, 
and when the book deals with such objects as tape 
worms fleas and lice the general reader is apt to put 
it aside with a faint feelmg of disgust But among 
these and other such despised creatures are many 
the hfe histones of which are of much interest and 
on account of the practicil importance of their relations 
to man they should claim the attention of all 
Dr Chandler desenbes his book as a compilation 
but It IS more than that the subject is presented in 
a fresh and mterestmg manner and the book shows 
evidence of much care and skill in the selection of its 
contents The information given has been brought 
thoroughly up to date and all recent work of any 
unportance is referre to A sufficient account is 
given of the spirochsetes which the author considers 
to be on the vague unsettled borderline between 
bacteria and protozoa Many perhajis would be 
mclmed to adopt a more critical attitude towirds the 
phenomenon of granule shedding in these organisms 
The subject of the prevention of syphilis is discussed 
m a broad and logical spmt The leishmania bodies, 
trypanosomes mtestmal flagellates and amoebe are 
well desenbed and there are short accounts of the 
diseases to which they give nse The author seems 
to accept without demur the parasite recently desenbed 
by Kofoid and Swezy and named by them Council 
mania Iqfleuri The parasitology of malana is 
adequately dealt with and the Rickettsia organisms 
are alluded to The life history of the hver fluke is 
told at length and illustrations and descnptions are 
given of the other trematodes which occur as human 
parasites The worms are all figured and the 
salient pomts of their bionomics mentioned Ten 
pages are devoted to Tnektnella spirahs, and about 
as many to the vanous species of Filana The rest 
of the book, about two hundred pages, is concerned 
with the arthropoda The entomological section is 
particularly good and contains an excellent account 
of the habits and distribution of those msects which 
are harmful to man 
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Throughout tho book, adequate reference is made 
to the diseases caused by anic^ parasites, and to the 
methods employed for controlling the latter With a 
few exceptions, the illustrations are good, and they 
possess the commendable feature that, where the 
organism is not drawn of the actual size, the magmflca 
tion used is always mdicated 
It IS to be hoped that this excellent book will help 
to arouse a more general interest in a subject with 
Which all are personally concerned Although it is 
written in a popular style, the book is always accurate , 
any one who reads it carefully will acquire the founda 
tion of a good general knowledge of the atumal parasites 
of man, and, if he wishes to pursue the subject further, 
he will find that he has nothing to unlearn 

H J Walton 

Our Bookahelfl 

Speztelier Kanon der zeHtralen Sonnen und Mond 
finstermae welche tnnerhaJb de^ Zettrdums von 600 
bts 1800 N Chr m Europe stchtbar toaren Von 
J Fr Schroeter Pp xxiv + 305+0! Tafeln 
(Knstianii Jacob Djbwad 1923) 

In this \ olume Schroeter continues Ginrel s Spezieller 
Kanon der Sonnen und Mondfinstcmisse (1899) 
which contained all eclipses visible in in area between 
10® W and 50® E of Greenwich, and between 
30® and 50® N latitude, from 900 nc to ad 600 
^hrocter s scope is somewhat different He giies all 
central eclipses of the sun and all total eclipses of the 
moon visible m Europe between a d 600 and 1800 
hor partial eclipses of the moon between those dates 
It IS still necessary to turn to Oppolzer It will be 
observid that the area covered by Schroeter differs 
widely from that covered by Ginzel, and results from 
the substitution of a European for a Mediterranean 
civilisation One result of this selection is that the 
present volume is of little use for the study of the 
numerous eclipses recorded in the history of non 
European countries Perhaps some dav each continent 
will have Its own equivalent to Schroeter 
The elements of ei lipses used in this volume are based 
on the same constants and computed by the stunc 
formula as those determined by Ginzel ind used in 
his Spezieller Kanon, but the errors attaching to 
the results are far less at the dates for which these 
tables are constructed than for the distant dates with 
which Ginzel deals One advantage of Schroeter s 
volume over Gmzel s is that, while an exact computation 
from Ginzel s elements can only be made by Terence 
to the formula contained m Oppolzer s ‘ ( anon der 
Emstemisse bchroeter pnnts these formula m his 
introduction Another difference is that where Gmzel 
contents himself with computing the northern and 
southern hmits of the total or annular phase of a solar 
eclipse, Schroeter computes also the curves of rune 
digits magnitude Agsun, while Ginzel has one large- 
scale map showing all the zones of total and annular 
edijnes for each century, Schroeter, though limiting 
himself to a smaller scale, has a separate map fer each 
adipse There is, however, nothing m |chroeter to 
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correspond to the detailed discussion of each historical 
eebpse which u one of the most valuable features of 
Gmzel s work 

This work is hkely to be of more use for historical 
than for astronomical studies Probably it will be 
used mamly by those astronomers who may be called 
upon to assist students of history 

Modem Gas Producers By N E Rambush Pp 
XIX +545 (London Benn Bros, Ltd, 19Z3) 
SSf net 

Wk have nothing but commendation for this treatise 
on modem gas producers It is a finely conceived work 
admuably executed The author is one of the few 
equipped with theoretical knowledge of the thermal 
processes involved m producer gas manufacture, and 
with the extensive acquaintance with technological 
aspects of the matter required for an adequate treatment 
of the subject Of this, the work before ua is sufficient 
Witness Four sections devoted respectively to (1) 
the theory of the formation of producer gas, (3) types 
of gas producers, (3) control and operatmg prmnples 
of producer gas planu, and (4I the utilisation of producer 
gas, are comprised m the book The theory of the 
subject is developed m an extremely clear manner We 
think the author has succeeded m his declared endeavour 
to describe plants and t>pes of producers quite im- 
partially A rather careful reading of the work has 
lift us quite undecided as to what plants the author 
has been personally connected with m a professional 
capacity This is eminently desirable in a work of this 
nature, and m marked contrast to what we have found 
m at least one volume of the present senes of publica 
tions Specific features of design commonly employed 
in practice and of a number of special designs are set 
out m considerable detail This section might easily 
have degenerated, os has happened m too many cases 
recently mto a highly pneed trade circular It has 
not done so, but is extremely readable and informative, 
and contains much valuable data relating to actual 
tnals of the vanous plants The third section is com 
mendably bnef, as fuller particulars of the testing of 
fuel and gas ore contam^ m another volume of the 
same senes Typical apphcations of producer gas m 
the gas engine, gas turbine, furnaces, etc and the 
rclatne efficiencies m use of vanous grades of gas, are 
bnefly treated m the Ust section 

The work » characterised by a number of extremely 
valuable tables and graphs fauhtatmg calculation 
Ihere are altogether 356 orawmgs and illustrations, all 
beautifully executed and reproduced An adequate 
index w provided We think the high pnee of the 
volume justifiable, and prophesy an assured premier 
position for the work m the hterature of producer gas 
technology J S G T 

Detriment of Sctenitfic and Industrial Research 
Report of the Fud Research Board for the \ears if) 00, 
igjj hirst Section The Production of Air dried 
Peat Pp vii f 146 (I ondon H M Stationery 
Office, 1933 ) 5r net 

Mscbaniocl methods of winning peat m operation m 
Europe s^d Canada are dealt with in this report, 
in which are discussed the difficulties encounter^ m 
winning the air dned fuel, and possible schemes for 
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winning it on a verj large scale It descnbes also the 
investigations on the winning and the utilisation of 
peat undertaken by the Fuel Research Board during the 
past four or five vears These investigations were the 
preparation of air dned machine peat m an Irish bog, 
but by well known Continental methods and on a very 
small scale together with the esublishment of the facts 
long known abroad that machine peat dries more 
uniformly than slane lut peat, and has a higher value 
than slane cut peat of the same calorific power 
The report is disappointing masmuch as it showrs 
that the Fuel Research Board Ws not made any serious 
attempt to grapple with the problems of the wuming 
and the utilisation of peat On the other hand, it is 
valuable since it showrs that several attempts to solve 
these problems are being made in Germany, Sweden 
Russia and Canada Prof Purcell s detailed and cntical 
descnptions of the peat industries of northern Germany, 
Sweden and Canada are interesting and instructive 
One would have expected however that the Fuel 
Research Board s contribution to the solution of these 
problems during the past four or five years would have 
been considerably more than a full description of what 
other and poorer countries are doing in regard to these 
important matters Hugh Ryak 

El Arte de los Metalts (Metallurgy) Translated from 
the Spanish of Alvaro Alonzo Barba, b\ Ross E 
Douglass and E P Mathewson Pp ix+a88 
(New York J Wiley and Sons Inc , London 
Chapman and Hall Ltd , 1923 ) 175 fid net 
The earliest knowm work on Amencan metallurgy wras 
written bj Alvaro Alonzo Barba, a pnest of Potosi ih 
Bolivia and was pubhshed in SiAin in ifi4o and 
several times reprinted This book, of great historical 
mterest has now lieen fully translate by two Amencan 
metallurgists, and forms an important technological 
document The most valuable feature of the work 
IS its detailed descnption of the methods of extracting 
Sliver from its ores practised in Bolivia a region in 
which metallurgical skill had at that time attained to 
a very high level Amalgamation and the processes 
connected with it are here desenbed mmutely, and in 
a straightforward fashion with simple diagrams 
Barba was not a profound thinker, and accepted the 
current superstitions regarding ores and minerals 
without question, comparing m this respect very 
unfavourably with his great predecessor Agncola, but 
his shrewdness in practical matters and his close 
acquaintance with the work of smelting and extraction 
on a large scale are evident throughout The transla 
tion except for a few explanations of technical terms, 
inserted in bnckets is not annotated, so that the 
student will do well to read it m conjunction with 
Hoover s remarkable translation of Agncola, with its 
abundant histoncal notes C H D 

An IntroduehOH to Siraitgraphy (Bnttsh Isles) ^ 
Dr L D Stamp Pp xv+^ (London T 
Hurby and Co , 1923 ) 10s net 

This is a distmctly onginal work that will be of service 
to very many students who are unable to follow current 
hterature as it appears Dr Stamp bnngs together, 
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with good references, results recently obtamed by 
others, but adds to them by his personal knowledge 
and his methods of appreciation Sections showing 
the mode of deposition of vanous senes, and sketch- 
maps of their distribution, give unusual mterest to what 
might ha\ e been a mere descnption of ^e part played by 
each formation in the structure of the Bntish Isles As 
examples we may take the general map and the small 
local section (pp 146 and 147) dealing with the Mill- 
stone Gnt and the suggestive map (p 170) of Bntain 
in the Permian penod with its stream notched uplands 
supplying material to the basins m the midlands and 
the south Not content the autholtili^s us an 
enlarged detail of the Comubian area on p 175 
Dr Stamp (p 241) is not so bold as Mr £ Greenly in 
carrymg his ( retaceous strata across the peneplane of 
Snowdonia He wntes throughout in spite of very 
concise limits as if he werq actually viewing from an 
aeroplane the geographic features of the past 

^A J C 

Prtmtlttie Ttder t Norge En overstgl over stenalderen 
Av Haakon Shetehg Pp iv + 380 (Bergen John 
Gnegs Forlag, 1922 ) n p 

Dr Shsteiig, m his mtroduction, points out that m 
few countries in Europe does wntten historv begin at 
so late a date as in Norway This gives to the study 
of prehistoric anUquities in that country a position of 
peculiar importance hor archeologists generally the 
prehistory of the area of which Norway forms a part 
IS also of particular interest, especially m its earher 
stages, in view of its relation to that of the rest of 
Europe , it is there that we find the evidence for the 
earliest stages of neolithic culture On both accounts, 
therefore Dr Shetehg s study of the Stone Age in 
Norway is welcome For students outside his own 
country its value will he largely m the author s survey 
of the latest views of Norwegian men of science on 
Scandmavian archseology and the relations of Norway 
in the Stone Age to the rest of this area I rom this 
pomt of view his chapters on the first appearance of 
man in Norway, the transition to the New Stone Age, 
and the kitchen middens are particular!) worthy of 
note, as also is his account of Stone Age art the trade 
m amber, and the use of jade The bixik is fully and 
admirably illustrated 

How to Patnt Permanent Pictures By Prof M Toch 
Pp 105 (London Scott Greenwood and bon , 
New York D Van Nostrand and Co , 1922 ) is 6 d 
net 

The reviewer has often wondered, when lookmg at 
paintings of great merit which are gradually fading 
away or crackmg in pieces, why artists do not spend a 
little time in learning something about their materials 
In many cases they are probably at the mercy of the 
dealers It would seem desirable, therefore, to direct 
attention to this small book by Dr Toch, which deals 
with the properties of pigments simply yet scientifically, 
and should be valuable to all who pamt pictures In 
it are desenbed those colours wbch arc permanent 
and those which may be expected to fade away more 
or less completely with lapse of time Varnishes axe 
also discussed 
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Letters to the Editor 

[TAf EAtor doti not hold ktmstl/ rtsponubU for 
opimons txfrused by htt eorrttpondents Nntktr 
eon he undertake to return, nor to correspond with 
the writers of, rejected manuscttpts intended for 
this or any other part of Nature No notice u 
taken of anonymous communications ] 


Th« Inharltance of Acquired Qienictere la Alytea 


For those who are not concerned with the details 
of this debate I suppose that the critical sentence in 
Dr Kammerer s letter (Nature August 18) is that 
in which he expresses himself as follows 1 willingly 
admit that the traditional explanation of the pads 
namely that they are produced by friction with the 
skin of the female may possibly be a fable adding 
references to passages in which he had already 
discussed alternative hypotheses But those alter 
natives were ultimately rejected and his final 
judgment was that until the assumption that the 
pads anse through functional adaptation can be 
replaced bv a better it renuins the onlv acceptable 
account '■ Remarking that the alleged nuptial pads 
may possibly be due directly to life in water and not 
an adaptative response he now tells us that the 
relevance of his observation to the theory of heredity 
18 in either alternative the same But is it ? 

The heavy task of searchmg for evidence of heredit 
ary transmission of acquired characters has clearly 
been undertaken m the single hope forlorn indeed 
but undymg that the difiiculty created by the exist 
ence of the adaptalwe mechanisms might be removed 
They constitute a very grave difficult m all theories 
of evolution Various evidence mostly ambiguous 
but as a whole significant does suggest that in special 
cases by violent treatments the germ cells of animals 
may be affected more or less injunously and that 
the consequences may persist at least for some 
generations but that does not help us with the 
problem of adaptation Dr Kammerer s admission 
would relegate the Alytes pads to that class of 
phenomena Had this been all that was ilaimed I 
should have felt some interest in the m itter but less 

The significance of the story is now reduced In 
1909 we were told that nuptial callosities appeared on 
the thumbs of treated males and that all the males 
of the F4 generation bad them The claim that 
this was a true adaptation was made without any 
qualification whatever This led to my request 
(made pnvately in 1910 published in 1913) that a 
specimen should be produced In 1919 wo hear for 
the first time that the swellings appear in vanois 
other regions of the arms When at length a specimen 
18 produced I find it mounted to duplav a dark 
thickemng on the palm of the hand a place which 
unless I am mistaken had not previously!)^ specified 
That this was the structure to which Dr Kammerer 
particularly wished to direct our attention appears 
also from the fact that the new photograph sent to 
Prof MRcBnde which I have not had the privilege 
of inspecting was made from it So far as I am 
aware this is the only specimen ever exhibited 
pubhclv 

Dr Kammerer complains that I did not at the 
Linnean meeting produce a single one of the many 
objections alleged m my letter of June a His 
memory is at mult My chief objection was the 
pontion of the pad on the palm Any one who 
attended the meeting will know that I directed very 
promment attention to this feature To make my 
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objection clear and conspicuous 1 asked m German 

Das Mannchen umarmt sem Wetbehen — st>— [tuming 
the backs of my hands inwards] — ntcht > To which 
Dr Kammerer as I thought nodded assent No one 
can have forgotten that tlie next speaker took me 
to task for this saying by a shp muuced 1 suppose 
by what he bad seen of the specimen that of 
course the common toad clasps the female with the 
palms towards her 

Why Dr Kammerer should thmk that in writing 
of his diagrams I had in mmd a book of Plate s (which 
I hear of for the first time) I cannot imagine for 
I added the exact references to his own paper of 1909, 
Pigs 26 and 26fl The pictures which I threw on the 
screen illustrating the fantastic story of Mendelian 
segregation m respect of the modified habits will also 
be found in his paper 12 Flugsehr d Deut Ges f 
7uchtungskunde 1910 and again m Natur Mumch, 
December 12 1909 papers to which all readers 

desiring to see the prodigious scope of the ongmal 
claims should refer A more detailed though un- 
illustrated account appears m Mendel Festschr 
Bninn ion 

I do not propose to rebut the minor allegations made 
by Dr Kammerer Several of these would not have 
b^ made had he seen my letter m Nature of July 3 
1919 The answers to the rest will be evident to 
those who have followed the discussion 

The question remains what is the real nature of 
the swellings m the animal exhibited ’ That on the 
palm did not look hke a nuptial pad What there 
may have been on the back of the h^d I do not know 
I made no statement about it though Dr Kammerer 
says I did I might no doubt have asked to see the 
ba^k but I had no reason to suppose there was any' 
thmg more to see The palmar mark was what we 
were shown for our conviction This looked so 
unhke what I remembered of real Brunftschunelen 
that I did ask m the discussion n'te wtssen 5te dass 
ste Brun/tscAwulen stnd > 1 knew our frog and 

toad very well and of course I ataste s drawings of 
sections but it was some years smee 1 had lookra at 
other species I thought that perhaps where the 
development is shght as in Rana agihs the external 
appearances might be less unlike what 1 had seen 
m the Alytes but they are not When with that 
specimen fresh m mmd I exanuned a senes of nuptial 
pads in vanous Batrachia I realised still mon vividly 
how widely the structure m the Alvtes differed from 
the real thmg In my letter therefore 1 laid stress 
on the dissimilanty 

Dr Kammerer wntes that his specimen was 
exanuned out of the glass by Sir Sidney Harmer and 
Mr F G Boulengcr but we are not told whether 
they are among the dozens now convmced Mr 
Perkins states that the epidermal &pmes are very 
obvious m the intact specimen He is the only 
mdependent witness of those whose opmions have 
reacW me who claims to have seen anythmg 
so definite 

1 have a strong cunoaity to see this Alytes agam 
Dr Kammerer challenges me to supply him with 
apparatus for the purrose oC photographing it I 
wiu make a different oner For the (mportumU of 
pxammmg it at leisure m the British Museum where 
comparative senes are available or if preferred m 
Prof MacBnde s laboratory I am i^ilhng to pay 25I 
eitfaer to the Versuchsanstalt or to other appropn 
ate authonty Plenty of responsible people travel 
between \ lenna and I^ndon and there should be no 
difficulty m arrangmg for safe convejrance 

W Batcson 

The Manor House Merton, S W 20 
August 26 
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A Possible Origin of the Nebular Lines 

Thf h>pothc!>is that the lines of unknown ongin 
in the spectra of ncbul<e are due to the atom of some 
hitherto undiscovered clement ( nebuhum ) is not 
the only one that m ly be advanced I he recently 
developed ejuantum theory of ban 1 spectm makes it 
at least possible thit these lines could have their 
ongin in a molecitU with small moment of inertia 
composed of atoms of those elements which are 
known to exist m nebuhe It is proposed in this 
letter to show that the existmg astronomical evidence 
is not in contradiction to this alternate e b>potheaia 
and also to indulge m some speculation is to the 
nature of such a molecule 

The Nebular Spectrum — The absence of band heads 
m the nebular spectrum does not necessanlv preclude 
the possibility of a molecular ongin In a band 
spec^m the individual hnes of a single bind may be 
arranged m a llcslandres formuli 
»-A 2Bm+tM* 

where m takes the successive values 1-3 etc and 
the hne corresponding to *M—o is missmg I he hnes 
therefore arrange themselves in a positive (R) and 
negative (b) branch on either side of the missing line 
*n — o the band head is due to the overlaying of one 
or other branch on itself dejpcndmg upon the sign 
of C and occurs in general only for large values of m 
To a first approximation however the hnes in either 
branch are equally spaced with a separ ition equal to 
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occur in nebula: of medium ezatation but not in 
N G C 7027 

The change in mtensity and in the number of the 
nebular hnes with increase m excitation is very 
striking and this fact may be used m an attempt to 
select band hnes in the spectrum Tor the intensity 
of a hne depends primarily on the number of molecules 
which are m the particular quantum state m and 
according to the Maxwellian distribution of rotational 
velocities with mcreasc in exatation the maximum 
of rotational speeds will shift to the higher quantum 
numbers Ihus for low excitation hnes correspond- 
mg to m I will be strong but with increase m 
excitation the lines »»- + 2 +3 will gam at the 

expense of m i Using this as a gttMuii number 
of possible band groupmgs have been suspected m 
the nebular spectrum and these are shown as Nos 1, 
234m Fig I A few words of comment may be 
made on these 

Nos j 3 — These two groupmgs comprise the six 
strongest Imcs m the spectrum mcludmg N] N^ 
3967 38(18 It will be noted how the maximum of 
mtensity shifts from the red hnes to the violet with 
increase 111 excitation It has been assumed that 
each grouping is a positive (K) branch of a smgle 
band and the constants of the Deslandres formula 
have been computed 

INo l) r 109x5 j + ^9i()3w +352 9m* 

(No 2) r 11098 4 +3903 6m -i 2O3 4*»* 

Ihe close similarity of the constants B for each 
group suggests Uiat i and 2 arc two 
pt sitivc branches of a single band 
with lero line far out m the infra 
red Curtis has found m the He, 
spectrum (Proc Roy Soc \ 101 
38 1922) i band (^573o) with two 
positive branches with slightly 
differ nt (12 wave numbers) values 
for the rero lines 
No j — Ihis suspected b md con 
t iins four hnes with a dubious fifth 
and consists of a positive (R) and 
negative (S) branch with the hne 
m o IS usual missing Using the 
linis with wave numbers S (i) 
17(79 R (i) 2X219 2 and R [2) 
229X2 50 tc compute constants the 
following formula is reached 


2B where on the quantum theory of band spectra 
(Sommcrfeld \tombau chap 7) B is mversely 
proportional to the moment of mertia of the molecule 
The smaller this moment of mcrtia the more widely 
Space 1 will be the hnes and from the Boltam urn 
probability factor the fewer there will be of them 
Accordingly if the hypothetical molecular earner of 
the ncbul ir spectrum has a small moment of mertia 
toe resultant spectrum will consist of isolated hnes 
with no band heads — m general agreement with toat 
observt 1 

Slightly more positive evidence can be gained 
from i closer consideration of the nebular spectrum 
The impirtant work of Wnght (lick Observatory 
Publications vol 13) has shown that the nebulae 
may be arranger! m a series from low excitation 
(strong H no He lines) through medium to high 
exatation (H and strong He lints) At the top 
of toe accompanvmg diagram (hig x) are shown the 
positions (on a wave number scale) and intensities 
as given by Wngbt of the nebular hnes of unknown 
origin for B D i 30“ 3639 (low exatation) and N G C 
7027 (high excitation) tor convenience of reference 
the high excitation spectrum is also repeated at the 
bottom of the diagram the dotted Imes shown m 
this spectrum are suspected nebular lines which 


19474 7 1770 jm 25 6»»* 

The computed wave number of S (2) is 15832 and 
there is an obseived hne at 15836 (+3) which may 
be considered satisfactoiy agreement The compnited 
wave length of R (3) is 24555 and there is a strong 
Unc at 24571 5 ( + 0 i) Ihc agieemcnt is not satis 
factory the mtensity relations arc not satisfactory 
and It IS accordingly veiy doubtful whether this hne 
belongs to toe group The remaining four however 
make a satisfactory group and it w ill be noted that 
while too Imcs R(i) S(i) make their appearance m 
nebulsp of medium excitation the mtensity is trans 
ferred to H(2) ij(2) m the nebula of high excitation 
No 4 — ^Ihis suspected band contams eight lines 
which may be dmaed mto a negative (S) a positive 
(R) ind i zero (Q) branch The designations wave 
lengths and wave numbers are given m the accom 
panymg table The Imes marked with asterisks 
were used m computmg the constants lor the R and 
S branches namely 

K =27586 I + X560 6m + 7 4m* 
from this was computed m the usual way the formula 
for the 0 branch namely 

» 26805 8 +7 4m' 
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The agreement bcrtweetit the obeerved and compnted 
values can be seen from the table below It is suffi 
ciently close to suggest, m view of the approximate 
character of the band formula used, that there may be 
some reahtym this grouping As usual the intensity is 
transferred from the hnes with low quantum numbers 
to those with high mcrease m excitation It will be 
noted that the Ime N, is used in this grouping as well 
as m No 2, and the suggestion is that this line is a 
close double of a strong and weak component, the 
latter of which belongs to the present group 


DMJena 

two 

WivaLsofth 

WtTCNo 

(cootp) 

Wave No (oln) 


500684 

19967 13* 
21461 5* 

19967 13 

±004 

Suj 

46582 

21461 5 

05 

§3 

4353 

22964 6 

22966 

3 0 

S 21 

40762 

*4494 4 

24323 6i 

0 1 

S^i 

38402 

26032 9* 

26032 9 
26809 87 

07 

Q(i) 

3728 91 

26813 2 

02 


37*6 16 

*6835 3 

26829 65 

03 

R(i) 

34262 

29134 I 

29178 5 

+ 2 0 


To summarise of 34 Imes m the nebular spectrum 
17 includmg the strongest, have been arranged m 
suspected band groups Without additional evidence 
however no conclusion can be safely drawn as to 
the reality of these groups While the numencal 
agreements are not unsatisfactory, it is far from 
impossible that such comcidences are fortuitous 
Confirmation would bo lent to this scheme if new 
lines could be found which would fall mto one or 
other of the above bands exposures of nebular 
spectra have been made here of as long as twenty 
hours without however detecting any new hnes 
In the meantime then until further evidence is forth 
coming the reality of the above groups must remain 
in doubt and the only conclusion that mav be safely 
drawn is that there is no inherent difficulty m sup 
posing the nebular spectrum to have its ongin m a 
molecular earner 

Nature of the Hypothetical MoUcuU —As the 
general appearance or the spectrum and the separa 
tion of the suspected band luxes suggest the moment 
of inertia of the hvpothetical molecule must be 
small (of the order of 2 x ro “ gm cm *) bo 
small a moment of inertia clearly suggests that the 
atoms which constitute the molecule must be of 
small mass Of the elements hydrogen, helium 
carbon and mtrogen known to exist in nebute, only 
atoms of the first two are, therefore, likely to fonn 
the hypothetical molecule The spectra of the H, 
and He, molecules are already known, and there is 
no sunuanty between either of these spectra on 
one hand and tiie nebular spectrum on the other 
As a working hypothesis the suggestion may there 
fore be made that the nebular spectrum has its ongm 
m a H He molecule wi^ a moment of inertia of the 
order of 2 x 10 " gm cm *, and a resultant separa- 
tion of the H and He nuclei of about o r x 10** cm 
In view of the known chemical activity of atomic 
hydrogen and also of the existence of molecular 
behnm, it is not improbable that such molecules must 
occasionally be formed In fact, Aston ( Isotopes,” 
p 99) has suspected their existence m his positive 
ta/expenments 

Probably the chief merit m the foregoing dis- 
cussion is that it furnishes a suggestive workmg 
hypothesis for finding the nebular hnes in the labora- 
tory The problem becomes one not of finding new 
elements->« difficult mattei^-but of exnmini^xg the 
spectrum of a molecule which is known to exist 
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While our knowledge of physical conditions m tiie 
nebuUe is still obscure, yet it may serve as a guide 
to experimental mvestimtion Clwrly atomic hydro- 
gen and hehum must be present m a highly rarefied 
condition and presumably at low temp^tures , 
such a condition can be duplicated probably by the 
introduction of some hehum m the centre of a long 
Wood vacuum tube where atomic hydrogen is known 
to exist in abundant quantities Not only must the 
conditions be right for the formation of the molecule, 
but once fonuM it must be excited to radiation , 
for a nebular absorption spectrum is not known to 
exist and hence the normal hypothetical molecule 
must radiate m the far ultra violet Such difficult 
problems of laboratory techmque must be left to 
others , an attempt however, will be made here to 
secure further astronomical evidence on the reahty 
or otherwise of the suspected bands 

H H Plaskbtt 

Domimon Astrophysical Obeervatory, 

Victoria, August 4 


Dutch Pendulnm Observatlone In Submarines 

Ihrek submannes of the Dutch Royal Navy with 
the mother ship Peltkaan are about to sail for Java 
At the request of the Dutch Gcodetical Committee 
(Itijkscommissie voor Graadmetmg en Waterpasamg) 
hw ExceUency the M mister of Manne has allowed 
Dr h A Vemng Memesx enmneer appointed to the 
Committee to join one of the submarines for the 
purpose of malong pendulum observations on board 
during the voyage 

lor several years Dr Venmg Mcmesz has been 
engaged m determmmg the intensity of gravity at 
51 stations m the Netherlands The difficulties 
caused by the extreme mobiUty of the soil m part of 
the country induced him to work out a method for the 
elimination of the resulting disturbances this has 
been apphed with complete success as will be shoisn 
in a pubhcation — m French — to apjiear shortly It 
was hoped that the extended theory ought be apphed 
to pendulum observations on board an ocean steamer 
A first trial however on a steamer of the Konmkhjke 
Pfiketvaart Maatschappij from Ymuiden to flushing 
failed through the very turbulent sea 

In the spring of this year Dr Vemng Memesz gave 
a short exposition of his theory at the Plwsical and 
Medical Congress at Maastnebt Prof h K Th van 
Itterson director of the Government mines at Heerlen, 
suggested that the observations might be successfully 
earned out on board a submerged submarme, when 
the disturbances could be expected to be less than 
on the surface of the sea His opinion was found to 
be correct at a trial on board a submarine at the 
Helder Notwithstanding the fact that a heavy g^e 
was blowing and the sea was very rough the move 
meats of the ship, submerged at a depth of 15 metres 
were so tnflmg that the amphtnde 01 the pendulums 
which were han^g qmetly at first, amounted to no 
more than 8'-i2"after a quartu: of an hour 

A bnef exposition of the theory as given by Dr 
Venmg Memesz at the Congren at Maastricht and 
published m da Ingenteur, 1923 No 18 may bo of 
interest 

The influence of the horizontal and vertical move- 
ments of the ship may be eliminated by the use of 
two pairs of pendulums swingmg together from the 
same support, the tsro pairs movmg in two planes 
In the von btemeck apparatus used by Dr Venmg 
Memesz, these two planes are at right angles to each 
other The movements of each pendulum axe to be 
photographically recorded 

L 3 
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Ihe equation of movement of a pendulum is 
j»+tf'+D=o 

« being the angle of inclination and I the length of the 
pendulum D a term mtroduced by the disturbances 

Putting f~"' 

and introducmg the complex vanablo 

q-B *e 

which may be represented by a vector the projection 
c f which on the real axis is the angle of inclination B 
the equation assumes the form 
D 

q -tnq-it^ 


and after integration 


where 


A‘5-*| De *'“dt 


If D o the constant vector q, n> rotatmg with a 
constant velocity n 

If U+o q vanes by the quantity ^*q in the time t 
The change which the term D causes m the amplitude 
te the length ga+^‘q and in the penod of the 
oscillation t e the tune 
in which desenbes 

, r the angler may be readily 
' inferr^ from i ig i 

Equation (i) enables us 

vb to mvcstigate the inilu 

1 10 I ence of the dificrcnt causes 

of disturbance 

(1) U nzontal Movements — If the acceleration of 
the horiiiontal mov« ment is v we have D v'll using 
two pendulums with equal values for n and y' and 
swinging in the same phne the value of A*q is the 
same for both hence the difference of the oscillation 
vectors is constant This constant vector may thus 
be considered as the oscillation vector of an undis 
turbed pendulum having the same penod of oscillation 
The angle of inclination of this hypothetical pendulum 
is equal to the difference between the angles of inclina 
tiun of the two real pendulums 

Each pair of pendulums of the apparatus may thus 
be substituted by a hypothetical pendulum free from 
the disturbances caused by honzontal movements 

(2) Verttcal Movements — The influence of the ver 
tical movements is less than that of the honoontal 
On the other hand it is impossible to eliminate it 
entirely Since the \ertical acceleration is mdis 
solubly connected with the acceleration of gravity it 
13 obvious that ehmin ition of the former would imply 
elimination of the latter 

From the following reasoning it appears however 
that we are able to eliminate the mfluence which 
depends on the phase of the pendulum so that the 
result IS only affected by the mean vertical accelera 
tion Expressing the vertical acceleration by y' 
then wo have D=>(x'//)tf If we divide the equation 
of movement by q 




=tn + —x'^ 


and represent the phase of the pendulum by ^ 
e=acos^ and q=^ae^ 
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where u is the amphtude thus 
the equation may be written 


L: 


Each hypothetical pendulum corresponding with 
a pair of pendulums oi the apparatus mves a similar 
equation the two may be distingumed one from 
the other by the suffixes i and 2 The following 
relation is easily derived 


in + * V=. 

Passing to real quantities and putting the ratio 
of the amplitudes ajai=p we get 


For the right hand member of this equation the 
observations yield a mean value the first term is 
the mean velocity of the phase 
For the computation of « it is necessary to know 
the mean value of x’ during the time between the 
observations obviously we may take for this value 


end~-r beg ntg) 


If the beginmng and the end of the observations 
commde with the moments when the vertical velocity 
of the support may bo supposed to bo o the same is 
true for the mean value of ir These moments cannot 
be accurately ascertained but we may take the 
moments when the vertical movement changes its 
direction The resultmg error can be reduced 
ad Itbttum by extendi g the duration of the observa 
tions 

In this way the honzontal as well as the vertical 
movements of the support m ly be eliminated The 
influence of the mchnation of the support can also be 
taken into account In order to obtam the required 
accuracy however it should not be allowed to exceed 
1“ m either direction 

J J A Muller 

Member of the Dutch Geod Comm 
Zeist August 18 


Long range Particles from Radium-active Deposit 

Whiil studymg the H particles found by Sir Ernest 
Rutherford to be the first disintegration product of 
aluminium and some other atoms under a bombard 
ment we have developed a new method for obtaming 
strong and practically constant sources of such radia 
tion The method consists in enclosmg dry radium 
emanation mixed with pure oxygen withm thm 
walled capillanes of hard (potassium) glass hned 
with some 12 m thickness of aluminium foil pressmg 
well agamst the glass As a small number of long- 
range particles were given off from the glass itself we 
have also made use of capillanes dravra out from 
tubes of pure silica 

Some of the elements not previously mvestigated 
for H particles have been exammed in this manner 
by the scmtillation method the results piovmg that 
scandium vanadium cobalt orsemc and indium — 
the three first as oxides the last two as metalho 
mirror and as chloride respectively — do not give 
off long range particles (>30 cm of air) to a greater 
number than 3 or 4 tunes N 10 ' where N u 
the number of a particles from radium C discharged 
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per sacoad vithu the capillaiy A very small 
number of such particles were actually observed with 
most of these substances the scmtillations being 
however too few for anything definite to be said at 
present regardme their ongm 

Having regarded quartz as an ideal non acti\ e 
substance to be used m these experiments we were 
somewhat disappointed at findmg with a more thin 
w^ed capillary than the others a relatively large 
number 01 famt but distinct scmtillationb from the 
unlmml part of the quartz the rest of the capillary 
hned with a thin coatmg of scandium oxide giving 
no such scintillations These scintillations practically 
disappeared when the total absorption was raised 
from 10 to 15 cm by mterposibon of a mica filter 
Similar results were afterwi^s obtained with other 
thm walled capillaries the absorption curve for the 
H particles is bemg at present more accurately deter 
mined m this Institute 

(onstdenng the high punty of the quart/ and the 
care taken to free the emanation from moisture and 
other hydrogen contaminations we see no other way 
to expliun this observation than by assummg silicon 
to give off H particles of the m<ucimal range just 
stated 

We have recently constructed a different tmanation 
vessel in which the substances to be examined are 
spread in thin layers over copper foil of about j cm 
absorbing power forming the bottom of a narrow 
emanation trough the emergent H particles being 
counted from l^ow with a scmtilloiicope In this 
manner we have obtained fairly conclusive evidence 
that H particles are also given off from the following 
elements 

bihcon as element approximate maximal range 
18 cm air 

Berylhum as oxide approximate maximal range 
iz cm air 

Magnesium as oxide approximate maximal range 
13 cm air 

Lithium as carbonate approximate maximal range 
10 cm air 

With lithium the results are less definite than with 
the others mainly owmg to the difficulty of excluling 
contammation with hydrogen compounds 

Blank expenments with oidy the bare copper foil 
(which had previously been bombarded with cathode 
rays m a vacuum to remove occluded gases) showed a 
much smaller number of H particles and judging from 
the absorption curve due to neubral H particles 
We are havmg the apparatus reconstructed so as to 
eliminate erron. from this source 
A more detailed description of our cxTCnmenta 
arrangement is being published shortly Ine em ina 
tion capillaries will M used m this Institute also for 
studying atomic dismtegration by the Wilson method 
Our results seem so far to mdicate that the hydrogen 
nucleus is a more common constituent of the lighter 
atoms than one has hitherto been inclmed to bweve 
Gerhard Kirsch 
Hans Pettersson 
Institut fur Radiumforschung Wien 


The Menace to GlvlUeation an Appeal to 
Men of Science 

Mav I ask the hospitahtv of the columns of Nature 
for an appeal to men of science throughout the world ? 

The enthusiastic pioneers of Victorian tunes whose 
work underlies the fabnc of modem suence always 
thought of themselves as beneficent agents In them 
scientific ardour was J^ed with devotion to the 
welfare of humamty 'niey saw science releasmg men 
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from toil improvmg their health and comfort spread 
mg toleration and promoting international under 
standmg borne part of these hopes has been realised 
while others we m-iy yet hope to realise 

But we are now faced with pressing and imminent 
dangers whicli the Victorians could not foresee 
Science has immensely mcreased the destructive 
powers of mankind without in the least diminishing 
thtir readiness to use those powers It has been 
stated by a member of the Government that since 
the Armistice in tlie different civilised countries 
no less than five kmds of jxiison gas havi been 
mvented each more deadly than any used in the 
War This sentence is not quoted to illustrate the 
conception of civilisation current among politicians 
but merely to mdicate the present tenden j of re 
searcli in one direction to amplify the means of 
destruction which will bi available m the next war 
At anv moment a capnee of politics or i vi issitude 
of international trade may plunge us into a war 
w hich w e shall be quite unable to prevent 1 n that war 
which every year s delav will make the more deadly 
the most mcredible powers of destroying not only 
human life but the whole apparatus of our civihsa 
tion will be entrusted to boys of eighteen and for 
all we know to African negroes Science will have 
crushed the civilisation that gave it birth 

If the forces now at work are all wcl frte play 
this result may reasonab y be regarded as not only 
a probability but also i practical certainty quite as 
certam for example as was the French Revolution 
when Lord ( hesterfii Id prophesied its coming 
Whether the storm will burst on us or on our grand 
children we cannot tell but that the heavens are big 
with it IS plain to see The really desperate jiart of 
the p sition is that so far as h urope goes the lot il 
collapse of all that we have Icamt to know as civil 
ised life IS regarded with almost complete indifference 
rich nation is on a par with the man m iTsop 
whose only care when the ship was smkmg was to 
take up such a position that be could have the pleasure 
of seemg his enemy perish before he succunilwl him 
self bo Ipng as we have on Air I orci which can 
destroy the other pe pic s capital at le isl as sue n as 
they destroy ours we arc quite happy so far as 
Parliament and the Press are concerned at anv rate 
Is it too much to hope for sometniiiK better from 
mui and women who have had a scientific tr lining 
who have learnt m their work the essential fellowship 
of all servants of science and whose con cienccs must 
tell them that it is their efforts m whatevir spirit 
they may have been conceived which arc now in danger 
of being directly responsible for the most appalling 
disaster in human history ? It is not necessary to 
speak of the terror stricken multitudes m the doomed 
cities the screams of women and children in he pless 
anguish the tragedy of Pompeii repeated on a 
thousand fold scale nor does it take much im igina 
tion to foresee the rod rum and breaking up of laws 
that will follow can any one think that a world that 
has suffered such ummaginable horrors from science 
will hereafter tolerate it m the hope that it may do 
something to alleviate cancer '* In destroying civil 
isation science will also destroy itself 
The only hope for the world hes m the men of 
science It is their paramount duty to see that the 
knowledge they wm is used only for the good of their 
race and not for its destruction rhe day is past 
vrhen they can simply throw their discoveries out 
into the world and let them take their chance In 
my opinion the only possible salvation hes m the 
immediate formation of an mternattodal league of 
men and wemen of science who shall pledge them* 
selves not only to fight against war but to refuse to 
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give their assistance in any scientific capaaty in the 
event of war coming despite their efiorts to prevent 
it Without trained tcclmical assistance the war&FB 
of the future will be impossible If they vnsh to 
carrv a nfle, by all means let them they will not do 
much harm with a nfle But a refusal to give their 
technical assistance would not only bring any war to 
a standstill, but would also be the strongest possible 
guarantee agamst it brcakmg out If tms measure 
18 not taken and promptly, we may well fear that the 
new order that rises mm the rums of the old will 
persecute science as whole-heartedly as ever did the 
rulers of the Middle Ages, and with better reason 
W D Evans 

68 Argyle Eoad, West Ealing, 

London, W 13 

The Helaenberft Theory of the Anomalous 
Zeeman Effect 

In his theory for doublets Heisenberg (Z«< / 
Phvsth 8, 273, 1922) assumes that the atom may be 
looked at as made of two parts (i) the shell ana (2) 
the valence electron Expressmg angular momenta 
m multiples of hlir and choosmg the direction of 
the angular momentum of the shell as positive, the 
electron is allowed to ha\e angular momenta 
1=1. + I 'I. inthespd states respectively, 
and the shell has m all of the states the angular 
momentum Ihe observed Zeeman patterns show 
that 1=1 in 2pi and 1=-| in 2pj Ihe observed 
energy levels ^ow that the ener^ m zPi is higher 
than in The wnter experienced the following 
difliculty in accounting for tms relative position of 
energy levels 

Vanous hypotheses uan bo made as to the nature of 
the interaction between the sliell and the electron 
Wi may suppose, for example that the magnetic 
field of the electron induces a precession in the shell 
in a manner analogous to that m which an external 
magnetic field induces a precession in the electromc 
orbit We then suppose, too that the field due to the 
shell produces a precession of the electron The 
contnbution to the kinetic energy of each of these 
precessions is - nil cos » w here n H, » are icspcctively 
the magnetic moment of the shell, the field at the 
shell due to the electron, and the angle between the 
positive directions of n and H Ihe contnbution of 
both IS -2mHcos» Ihe mutual energy of the 
magnetic fields is +mH cos ^ There is no contnbu- 
tion to the energy of the electnc held because the 
radius of the orbits is unchanged (bommerfeld, 

‘ Atombau und bpektrallmien third edition p 380) 
The energy to be added to that commg from other 
sources is then - iiH cos % On this hypothesis, 
therefore, the 2P1 state has the lower energy, while 
the reverse is actually the case 

If there were no induced precession in the shell, but 
if the electronic precession should be still hypothenaed, 
the 2pi and the 20, levels would commde 

If the shell and the election should be supposed to 
have no mduced precession, the energy of the mag- 
netic field becomes the only source for the energy of 
separation of the 2/>, levels This energy is + mH cos ^ 
and thus makes the 2P1 level the state of higher 
energy, as it is actually observed to be 

It seems questionable, however, whether the 
hypothesis just made can be tnamtained for it pre- 
supposes that the dimensions of the orbits of the 
valence and the shell electrons are the same in the 
ap, and the 2p, state This may be contrary to 
quantum cofiditions if the energy of the magnetic 
field IS considered as kmetic energy If two electrons 
should be constrained to move on the opposite ends 
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of a diameter of a circle of variable radius (as in 
Bohr’s first hehum modd), the kmetic energy becomes 
of the form 

^ Ml, 0,0,=. («,i + M, Joi*. 

where m„ m„ Vi, are respectively the masses and 
velocities of the electrons and is the mutual 

energy of their magnetic fields 'rae case is formally 
analogous to the hydrogen atom, and a substitution 
m well-known formulas shown that the total energy 
becomes decreased if M,, is mcreased The reason 
for this IS traceable to a decrease m the radius of 
the orbit Thus again the effect ong||h||L 2pi level 
IS opposite to that observed 
llie matter of the sign of the energy m the doublet 
terms thus does not appear to the vmter to be suffi- 
ciently clear 

The same question of sign » present m the case of 
triplet terms In addition to this the ap, term of 
triplets does not seem to be accounted for properly 
by Heisenberg His arrangement of angular momenta 
accounts for the ener^ level of the ap, state I 
obtam, however, a different result for the Zeeman 
resolution On gomg through Heisenberg's calcula- 
tion his lines 5, 6, counted nom the bottom of page 
292 and leading to the equation cose=»»/p„ do not 
appear obvious His p„ is the projection of a vector 
in the direction J m is the pfojection of the 
same vector in the direction H, and e is the angle 
between J and H The above equation is then 
cos(JH)=co8{AH)/cos(AT), which does not appear 
to be generally valid It b^mes correct, however, if 
A and J are the same They arc the same for doublets 
and for the 2p,, 2p, terms of triplets but not for the 
2p, term G Breit 

(National Research Felbw) 
The University of M nnesota, 

Minneapolis, USA 


'Thunderstorms and Oxone 
The question — ^What chemical changes, if any, are 
associated with atmospheric electrical discharges ? — 
does not appear hitherto to have received a defimte 
answer Nitrogen peroxide and ozone are both 
referred to in scientific hteraturc although neither 
appears to have been satisLictonly identified, and 
their presence has been perhaps inferred from the 
phenomena observed while " sparking " air by 
artificial means 

No reliance can be placed upon obbervations made 
with guaiacum or starch potassium iodide papers, 
and the work of the more senous investigators on 
ozone in the air (Pnng, Proc Roy Soc , 1914, 90a, 
204, Hayhurst and F^g, Jour Chem Soc, 1910, 
868 , Kaiser and McMaster, Am Chem , July i, 
1908, 39, 96 , Hennet and Bonissy, Comp rend , 
1908. 146 977 , and the older work of Houzeau, 
Schonc, II de VaTigny, Hached and Amy, and 
Thierry) has thrown no ught on this subject 
Unexpectedly clear evidence on the above pomt 
was obtiuned by me in connexion wnth the severe 
thunderstorm wmeh passed over the metropolis from 
south to north, durmg the early hours oil July 10 
last The lightnmg on this occasion was generally 
desenbed in the London press as the most vivid and 
prolonged display m livmg memory (tads Nature, 
July 21, p 1 13) 

I have for some tune been measaring the proportloii 
of certain variable gaseous oonstitaents m London 
and country air, and succeeded last spring m wrorlong 
out an unproved method of estimatmg osone, m 
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which uaccuracMS in the potassium iodide method 
of estunation namely the interference of sulphur 
dioxide and serious loss of lodme by volatilisation 
were overcome by first removing the former and 
then allowmg the ozonised air to react on potassium 
iodide m the presence of a known volume of V/ioo 
thiosulphate solution which fixes the hberated iodine 
The apparatus used will be described later together 
with the general results 

The measurements form two senes determinationb 
of the sulphur dioxide and mtrogen peroxide in 
dilute sodium bicarbonate alternatmg with those of 
ozone sulphur dioxide and aminoma Fach test 
proceeds for about three days and is conducted m 
dupheate at the village of Upnunster Pssex (17 
mites E N L, of Channg Cross) and at Messrs jeyes 
laboratoiy Plaistow h, 5000 10 000 litres of the 
outside air m each case being examined The former 
estimation was in progress dunng the storm it both 
places Lpimnster lay on the eastern fringe of the 
storm tracx It experienced severe lightning but 
only o 36 inches of ram fell there as against 2 inches 
at the I ondon station which ww nearer the centre 
The proportion of nitrogen peroxide before dunng 
and after the storm (records in terms of 1 volume 
of NO, in million volumes of air) was as follows — 

B«iora Our ag 1 n o 

london^ iloiaomlU^^ in Him I on i In 134 m^ll n 

TAerg was then fore no abprectalle increase tn 
nitrogen perortde in the air during the si rm The 
sulphur dioxide and ammonia remained practically 
constant dunng the above period the proportion of 
the former being — London i in lo millions Up 
mmster i in 43 milhons while the anitnoni i amounts 
to I in zoo iniltions m both 

This result has been confirmed by an ivaniination 
of ram water I have not yet colleitcl during a 
thunderstorm a specimen of I ondon ram sufficiently 
free fiom suspended particles (which couipletily 
mask its anal>sis) to be trustworthy but in a bnghi 
sample collected dunng i tliun Icrstorm it I p 
minster the nitnc acid content prosed to be equivi 
tent to a N/2onooo nitnc acid solution whuh is 
sUghtly under the average of seveial samples collected 
dunng still conditions 

The proportion of ozone present a few days before 
the storm was i in 23 millions m 1 ondon an I 1 m 
22 milhons at Upmmster but the ivcrago amount 
present between July 13 and lO was i m 3 2 millicns 
m I ondon and i in 14 8 millions in the country 
There was therefore more than si ten times the pruiou 
quantity of ozone present in loud n air threi to st\ 
days after the storm and the proportion must have 
been appreciably higher than tlus at the time owmg 
to the subsequent loss by diffusion and convection 
and to the change into oxygen which can bo readily 
proved to occur A fortnight later the proportion 
of ozone at both places was 1 m 18 5 millions 

Confirmation of the above results has been obtained 
dunng a much less spectacular thunderstorm which 
visited both stations about midday on August 24 
last A few da5ra previously the proportion of 
ozone found wras — London i in 22 7 imUions Up 
minster 1 m 18 8 millions Measurements of the 
Ozone had been m progress nearly twenty four hours 
when the storm occurred and were contmued for the 
next three days The avtrage content for the four 
dajrs was — I ondon i in 9 71 millions Upmmster i 
in 7 8 milhons the proportion of ozone having thus 
been more than doubled tn each instance 

I hope to devise a portable modification of the 
apparatus that will enable estimations to be com 
pieted m two or three hours in which case much hiore 
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detailed information on the subject wdl be obtained 
than IS jiossible in throe to four dav averages 

William C Reynolds 
Wharfedale Upmmster Essex 
August 28 

A Method for Demonstrating the Stages In the Life 
History of Monocystis In Practical Class Work 
Iv the text books on practical zoology m common 
use m zoological laboratories the method advocated 
for makmg preparations of the contents of the 
vesicuhb semmales of the earthworm lor the exanuna 
tion of the stages in the hlc history of I^nocystu. is 
what IS usually known as the cover glass method 
{Vide Marshall and Hurst Practical &ology 9th 
edition p 13) It is I beheve a matter of common 
experience that when this method is adopted only a 
small percentage of the students succeed m finding 
m thtir own preparations all or even the majority 
of the important stages Oenerally only the tropho 
zoite and sporocyst stages are found and demonstra 
ti m specimens ha\ e to be resorted to to fill m the gaps 
This repeated failure in previous years suggest^ 
thi trial of a modification of the method and the 
result m ly be of interest to those who have charge of 
practical classes The prehminanes are the same 
Ihe vesicul.e semmiles (preferably the postenor 
lateral vesicular semmales as these appear to contam 
more specimens) are removed from a freshly kilted 
(with chloroform) worm and placed m a watch glass 
writh about five to six times their bulk of normal salt 
solution The matenal is leased thoroughly with 
needles A diop of the fluid and particularly a 
portion of the teased w all of the vesicula semmahs is 
placed on a slide and if desu^ famtly stained with 
Dahlia ( over with a cciver gloss and the preparation 
is reaclv for examination If the operation has been 
raj id and the staining only shght the trophozoites 
will be fiund to be still alive and exhibitmg the 
ch iracteiistic greganne movement The encysted 
stiges will be found embedded in the tissue of the wall 
of Uic vesicul i semmahs and it is for this reason that 
stress should be laid upon the inclusion of a portion 
f the wall m the preparation In this situation the 
St igcs which are not usually found t e the gameto 
cvles in association ind more rarely gimetocytes 
showing fragmentation into gametes ixxur as well 
IS large numbers of sporoevsts containing sjxires 
lieloyv IS a summary of the results (as recorded by 
the students themselves) obtomed with a class of 
tyyentj students one worm serving for every two 
studems 1 he cl iss w is held m Maj 

Trophozoite 85 

Uametocytes m assr ciatioa 60 

Gametocytes showing fragmentation 
intogametis 25 

bporocysts yvith spores 95 

As expenence shows worms vanr considerably in 
the extent to which 1 hey are infested w 1th Monocy stis 
but the above result may be taken as renresentatiy e 
It may bo of interest also to record that the worms 
used by the cl ss had been kept in the laboratory from 
tlic previous November The method adoptM was 
to keep them m a tank in a compost made up of one 
third cirth and two thirds moist leaf mould The 
compost must be kept reisonably moist and it was 
found advantageous to change it about every three 
weeks A J Grove 

Zoolc^pcal 1 aboratory 
The Uniyrersity Sheftield 
August 21 
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The British Association at LiverpooL 


Sir Ernest Ruiherforo, F R S 

''pHF ninety first annual meeting of the Bntish 
Association for the Advancement of Saence 
opened on Wednesday evening with a brilliant address 
b> the president, Sir Ernest Rutherford, on the electrical 
structure of matter— a subject to which he has made 
many notable contnbutiens and on which he is a 
leading exponent He is, we believe, the youngest 
president appointed by the Council since the founda- 
tion of the Association m 1831 The average age of 
the presidents of the 
Association is nearly 
sixty two years, and 
until this year the 
youngest presidents 
were Sir Arthur 
Rucker, Sir Joseph 
Thomson, and Dr 
Bateson, each of 
whom was fifty three 

S of age when 
ng the office 
Sir Ernest Ruther 
ford was bom at Nel 
son. New Zealand, on 
Au^st 30, 1871, and, 
after graduating in 
the University of New 
Zealand, proceeded 
with an 1851 Fxhibi 
tion Science Scholar 
ship to Trinity Col- 
lege, Cambridge, 
where he at once took 
up research at the 
Cavendish Labora 
tory, leading in 1897 
to a research degree 
and the ( outts 
Trotter Scholarship 
In the following > ear, 
and on the advice of 
Sir Joseph Thomson, 
he was appointed 
Macdonald professor 
of physics m McGill 
University Montreal where he remained until 1907 
and continued with such remarkable success the 
studies of the properties of radioactive substances 
in which he had shown great onginality and insight 
at Cambndge It was while he was at Mont^ 
that Sir Ernest Rutherford was joined by Prof 
Soddy from Oxford, and together they proved by 
experimental evidence that raihoactivity is an atomic 
phenomenon accompanied by chemical changes in 
which new types of matter' are produced, that the 
changes must occur within the atom, and that the radio- 
active substances must be undergom^, transformation 
It was twenty one years ago when this theory of the 
cause and nature of radioactivity was published m the 
Phtlosopktcal Magiutne, and the advances in atomic 
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physics and chemistry since then have bwn both 
startling and stimulating The distinguishil^ char- 
acteristic of Sir Ernest Rutherford s work hasalways 
been extreme care in verifying every step by thorough 
expenmental test and it is on this account that a 
theory which at first provoked much adverse cnticism 
has b^ome an established scientific pnnciple 

The work done by Sir I mest Rutherford at Montreal, 
though so novel and suggestive, represented only the 
first harvest in a field which has b|^},,^wing in 
extent and mcreasmg in fertility ever since While 
Lanworthy professor 
of physics in the Um- 
versity of Manchester 
from 1907 to 1919, 
and as Cavendish 
professor of physics 
in the Umversity of 
Cambndge durmg the 
past four years, he 
and his pupils have 
cultivated this field 
with astonishing suc- 
cess Attention has 
been given particu- 
larly to the a p-irticle, 
which IS liberated 
spontaneously m 
r^ioactive transfor- 
mations and has 
proved of special ser- 
vice in elucidating 
the structure of the 
atom Bombardment 
of the lighter ele- 
ments, particularly 
of mtrogen and alu- 
mmium, by these 
swift projectiles, has 
disclosed the presence 
of h>drogen nuclei 
within the nuclei of 
some of these ele- 
ments, and this work 
has plaved an im- 
portant part in 
modem theories of 
the struiture of matter, with which Sir Ernest Ruther- 
ford deals in his presidential address, reproduced m 
this week's Supplement to Nature 

Arrangements for the Meeting 
The meeting of the Bntish Association now bemg 
held m Liver^ol is of particular importance, both 
by reason of the large attendance and through 
the weighty scientific matters under discussion In 
other respects also it is noteworthy, on account of 
departure from what are traditional habits of the 
Association 

The president’s address in the Philharmonic HaB 
was not a mere reading of wntten matter The 
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pnnted address was available as usual, but was given 
as a discourse illustrated by lantern slides and m^els 
The address was broadcasted, and was reproduced 
in another hall m the city at an overflow meeting 
being thus communicated to a wider audience than 
has ever previously been the case \o better example 
of the advancement of science in the Association 
could be made 

The Sectional programmes arc extraordinarily full 
and exhibit an mcreasmg tendency towards afternoon 
lectures as well as more numerous meetmgs on the 
last morning, September 19 At the same tune the 
great increase in both general and sectional excursions 
and visits to works is loadmg the programme to in 
extent which must satisfy even the most thirsty for 
scientific knowledge The Local Committee has spared 
no trouble to make these excursions and visits to 
works a success There are about fifty-five of them, 
and a brief account of what visitors can see in each is 
contamed in a dainty excursion guide, a copy of which 
IS given to each member Apart from its utility at 
the moment, this little book forms a useful companion 
volume to the handbook “ Mersey side ’ 

The snentific exhibition at the Central fethnical 
School, and the soiree at the University represent 
together a great development of the small sectional 
and other exhibits which have been a feature of many 
meetmgs They attempt to show all that is latest 
in science, in apparatus, experiment, etc , and at the 
same time, through lecturettes and anema exhibitions, 
to present much new matter in a form of more general 
mterest than papers in the Sections addressed to 
specialists only While the latter arouse the interest 
of the philosopher, the former seek to promote general 
interest in science and its application The organisa 
tion of this exhibition and soiree has represented an 
enormous amount of work 

It had originally been decided to have no arrange 
meats for the evening of Monday September 17, but 
It was felt that many visiting members would like 
some recreation, so the Local Committee has taken 
sevenl hundred seats at the Playhouse whin the 
Liverpool Repertory Theatre Co will present two 
plays Application for tickets, which will be free 
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must be made in the Reception Room, and seats will 
be allocated m order of application 

On Sunday morning, September 16 special services 
will be held m many plaies of worship and Canon 
Barnes will preach and the Lord Mayor attend m 
state the service at the Lady Chapel of the Liverpool 
Cathedral In the afternoon of the same dav there will 
be an organ recital in the Great Hall at St George’s 
Hall 

An outstandmg feature of the meeting is the number 
of foreign and colonial visitors Representative men 
of science from Norway, Sweden, Denmark Holland, 
Switzerland, France, Italy, Hungary, United States 
and Canada are present, as well as a representative 
from India 

Ibis reumon of scientific workers from so many 
parts of the globe cannot but be to the advantage 
of science as a whole, and indirectly help the mter- 
national nature of science There seems sumethmg 
peculiarly suitable that such a notable gathenng 
should be held m Liverpool, our most cosmopolitan 
citv and port 

Probably for the first time in its history the housing 
question has directly touched the Ascociation The 
question of accommodation has been a very difhcult 
one for the Local Committee, as at the present time 
there are practically no vacant rooms even m so large 
a citv Fortunately Southport, which is quite near, 
and has an excellent tram service to Liverpool possesses 
several excellent hotek, and weekly railway tickets at 
reduced fares are available 

Though most of the Sectional meetings are being 
held in the Umversity Buildmgs, Sections £, F, and 
H meet in the city m the near neighbourhood of the 
Reception Room For the general convenience of 
members, lunch is provided in the Students’ Union 
and in a marquee at the University, and also m St 
Georges Hall alongside and opening out of the Re- 
ception Room 

Through the kmdness of the Tramwavs Committee 
of the Corporation members are allowed to travel free 
on tramcars on showing their Association badge 

The members attending the meeting are thus’enjoy- 
ing a busy and profitable week Alcred llorx 


The Japanese Earthquake of September z 


Bv Dr Chvi 

S INCE November 4, 1854, the Fmpire of Ja{mn has 
experienced no earthquake, not even in 1891, that 
can be compared in strength and destructiveness with 
that which occurred about noon on September i 
Semi destructive shocks, or shocks capable of throwing 
down chimneys and stone-lamps arc not uncommon 
in the district round Tokyo and Yokohama the most 
notable dunng recent years being those of February aa 
1880, June ao, 1894, December 8 1931 and Apnl a6 
1933 The first of these shocks is of interest as it led 
to an event m the history of seismology, the foundation 
by Prof Milne of the ^ismological ^lety of Japan 
But the continued existence of the capital and seaport 
pomts to their long-standing immumty from destructiv c 
earthquakes, though, as they he close to a well known 
seismic lone, it may be for that very reason that this 
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last great movement occuired m their immediate 
neighbourhood 

How great the disaster is wi do net yet know As 
usual in an earthquake of this magnitude railway hnes 
are crumpled telegraphs and telephones are destroyed, 
and our chief news comes, for the first time on such an 
oicision by wireless It is uncertam, too how much 
of the destruction was due directly to the earthquake, 
how much to the fires that broke out immediately and 
spread at first unchecked owmg to the derangement of 
the water mains, and how much to the sea waves that 
followed In Yokohama, the earthquake was mauily 
responsible for it left httle standuig for fires to work 
upon In Tokyo, not a house IS undamaged and about 
two thirds 01 the aty— meludmg, it is reported, the 
Imperial University, the Imperial Museum, and the 
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Ministry of Education— are destroyed The most 
scnous loss IS that of the lofty steel bnck buildings 
retentlj ertittd It was supposed that the> would 
resist a shock of the utmost violence, and if their 
destruction was, as is probable, due to the earthquake 
and not to the fire, it may be necessary to prohibit 
their erection in the future, and this will greatly restrict 
the manufacturmg power of the country Fstimates 
of the total loss of life vary widely Some place it as 
high as half a million, and in Tok}o inquests have 
already been held on more than 33,000 bodies There 
can be little doubt that the work of a few minutes has 
been more (ostly in life and treasure to Japan than a 
great and long continued war 

There appear to have been no fore shocks strong 
enough to give warning of the first and greatest earth 
quake Among the crowd of after shocks that followed, 
one was strong enough to be felt at Osaka at 3 35 p m 
on September i Mr J J Shiw at West Bromwich 
recorded a second earthquake at g a h on the same 
day (6 pm Japanese time) On ^ptember 3, almost 
exactly twenty four hours after the principal shock, 
seismographs in Great Bntain revealed the occurrence of 
another earthquake, almost as powerful as the first, 
with an ongin at about the same distance and m nearly 
the same direction os the first No mention is made of 
this earthquike in the Japanese reports, unless it is 
the shock which on the mommg of September 3 is 
said to have destroyed 6000 houses m the town of 
Kawaguchi But its origin may have been situated 
more to the south and possibly near the Bomn 
Llands 

The number of aftershocks was unusually great 
According to the Tokyo Central Observatory 1039 were 
recorded between noon on September r and 6 a m on 
September 6, the numbers bemg 356 on September i 
and 3, 389 on September 3 173 on Scptcmbei 4, 148 on 
September 5, and 63 during the first quarter of 
September 6, the usual dtclme m frequency liemg thus 
manifest In the two months followmg the great 
earthquake of 1854 the number of after shocks actually 
felt was 443 Durmg the five days after the Mino 
Owan earthquake of 1891, 808 shocks were recorded 
at Gifu The number of after shocks, however, seems 
to depend on the magnitude of the vertical, rather than 
of the horizontal, displacement, and thus, the large 
number following the recent earthquake may imply 
that the movement which caused it possessed a notice 
able vertical component 

Other evidence of vertical displacement at the epi- 
centre is provided by the arrival of the sea waves soon 
after the e irthquakc Little is known about these waves 
They appear to have swamped the reclaimed portions 
of Yokohama and Tokyo and to have caused much 
damage along the numerous creeks and canals Many 
villages along the coast of the peninsula south of 
Yokohama were washed away The naval base at 
Yokosuka (about 10 miles south of Yokohama) was 
destroyed, partly by the earthquake partly by the 
sea-waves There is no evioence, however, that the 

P ere of great height like those of the Sannku 
ke of 1896 And it is important to noUce 
the three cables leadmg to Tokyo, only one 
ured by the earthquake, the others contmuing 
lormally 
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With regard to the position of the epicentre, we hav. 
some, though not much, evidence The eaithquake 
was evidently stronger at Yokohama than at Tokyo, 
16 miles farther north The sea waves may have been 
caused by submanne landslips, but they were probably 
due to a vertical displacement of the ocean bed That 
the movement at the surface, at any rate m Tokyo 
Bay, was not very considerable seems to be indicat^ 
by the preservation of two of the three hnes of cable 
The apparent lowness of the sea waves may have been 
due to the smallness of the vertical movements, but 
It may have resulted from a restneted area of submanne 
displacement, such as would be proii^Mfy an epi- 
cential area ( rossing land on one or both sides of Saganu 
Bay, the inlet leading up to Tokyo Bay Not much 
trust can be placed on the reported disappearance of 
the island of Oshima, which seems to ^ near the 
epicentral distnct, but it may have taken part m a 
general movement of subsidence and thus be of 
diminished area 

For our knowledge of the earthquakes of the Tokyo 
distnct, we are chiefly indebted to the labours of Prof 
Omon In two recent numbers of Sttsmologtcal Notes 
(No 3, 1933, pp I 31, md No 3, 1933, pp 1 30) he has 
desenbed the semi destruc tivc earthquakes of December 
8, 1931, and Apnl 36, 1923, and the distnhution of 
earthquake ongms m the neighbourhood of Tokyo 
A glance at the map of Japan will show that the inlet 
consisting of Sagami Bay and Tokyo Bav runs m a 
northerly direction up to Tokyo, the entrance to the 
latter hay being known os the Urega ( hannel On the 
west side, the inlet is bounded by the Sagami Iru 
peninsula, and on the east side bv the Awa Kazusa 
peninsula During the eight years 1914-1931 199 
earthquakes ongmated m the country round Tokyo, 
and, with few exceptions m four seismic zones one 
off the east coast of the Mam Island the second in the 
neighbourhood of Mount Tsukuba alwut forty miles 
north cast of Tokvo, tlie third in and near the Awa 
Kazusa peninsula, and the fourth round Ilakone at 
the northern end of the Sagami Itu peninsula In 
other words, during these years, the immedute neigh 
bourhood of Tokyo was seismically quiet while the 
three mountainous regions surrounding the city at a 
distance of about fortv miles, gave nsc to ‘ very 
frequent occurrences of earthquakes, which, though 
often sharply felt m the city, are harmless, as the 
distncts m question do not belong to a great seismic 
zone ’ Ihen follows this remarkable prediction 
‘ In the course of time however, the seismic distncts ” 
referred to above will become gradually quiet, while 
the Musashi plain and the lokyo bay mav, as a com- 
pensation recommence its seismic activity and may 
result m the production of a strong earthquake, prot^ 
ably just after a year of marked minimum of seismic 
frequency ’ 

The last strong earthquake (that of Apnl a6, 1922) 
ongmated, according to Prof Omon, off the west 
coast of the provmce of Awa m the Uraga channel , 
and, he concludes, “ the Awa Kazusa pemnsula ancl 
the Sagami earthquake regions, at present so active, 
form obviously one contmuous system separated by 
the Uraga channel of small seismic frequency, and it 
was exactly at the latter locality that the strong 
earthquake [of Apnl 36, 1923] took place It seems 
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natural that a dutnct like the Awa Kazusa peninsula 
where small shocks are taking place so frequently 
does not give nse to a destructive earthquake while 
a neighboring region like the Uraga channel which 
belongs to the same seismic zone but is subject for 
the tune to a low seismic frequence may become the 


Current Topic 

Several matters of interest arc referre 1 to m the 
report ol the Council of the British Association 
presented at the Liverpool meeting now in session 
Major General,Sir David Bruce has been unanimously 
nominated by the Council to hll the ofiice of president 
of the Association for the year 1924 25 (loronto 
Meeting) Ihe grateful thinks of the Association 
has been exprest>cd by the Council to Sir Robert 
Hodheld for his generous gift lesigned to enable 
necessitous students to obtain scientUic books The 
gift IS of 50/ m each of llu-ee i ears and th it sum 
for the hrst year his leen Jisinbuted in graits of 
lot to each of five umversities or colleges sclectcl 
by lot nanielj Liiiversity College of Bangor Noith 
Wales I niversity College Cardiff 1 . niversities of 
Leeds Livcrpxil and Manchester The Council on 
behalf of the Association joined in pr itestmg against 
propose 1 chingcs m the hgyptun Uws relating to 
antujuittcs and received through the 1 oreign Office 
and the High Commissioner the assurance that the 
Egyptian Government would not modify the existing 
law without further careful consideraticn of protests 
received The third grant of 250/ from the Cairl 
Gift for research in radioactivity (for the > tor ending 
March 24 1924) has been made to Prof h Soddy 
In conformity with the rules the Council 1 as nomtn 
ated the following new members to fill vacancies 
caused by retirement Prof W Dalby Dr J S 
Flett and Mr C f Hcycock leaving two v icancics 
to be filled by the General Committee lie ( )uncil 
has nommated M Ic Comte de bl Pt^ncr to be an 
honorary corresponduig member of the Association 
Arrangements for the meeting in Toronto 1924 are 
m progress and the Council his appointed a com 
mittee to assist the General Ofiicers m this matter 
mcluding Sir D Bruce Sir Richard Gregory Sir 
William Heidman Prof A W Kirkaldy Prof 
J C McLennan Sir Ernest Rutherford bur Charles 
Shemngton and Prof A Smithelb Ihe General 
Committee at Hull desired tlie Council to consider 
the possibility of a meetmg being held m England 
in 1924 following and supplementary to the Toronto 
Meetmg The Council does not however see the 
way cl^ for carrying out the suggestion 

In on article on the magnetic work camel out at 
the Royal Observatory Greenwich which appeared 
m Nature of September i p 345 reference was 
made to the need for the removal of the record 
mg instruments from Greenwich The proposal to 
electrify railway routes m the vicmity of the observa 
tory rendered this course necessary and a site on 
the lower slopes of Holmbury Hill Surrey was chosen 
as meeting the requirements for the new station 
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source of a strong shock So far as the evidence at 
our disposal will allow us to judge it seems to me very 
probable that the recent earthquake originated m 
the Urajm channel portion of this seismic zone and at 
a great depth — ^perhaps from ao to 30 miles or more — 
lielow the surface 


I and Events 

Considerable opposition to the scheme was aroused 
on the plea that the site was on common land and 
that tl e necessary buildings woul I deface one of the 
best known view pomts m Surrey We now under 
stand from Mr L W Chubb secretary of the Commons 
and Footpaths Preservation Society that an ilterna 
tive site has been found near Abinger Bottom 
miles from Holmbury Hill The position is on private 
Ian I an I is protected from interference by buildmg 
operations by Abmger and Wotton commons It is 
onlv 2j miles from a railway but the Astronomer 
Royal and the tcchnicil advisers of the Admiralty 
hive accepted the site as meetmg the needs of a 
permanent magnetic observatory where the records 
commenced m 1840 at Greenwich ma> be contmued 

According to the Calcutta correspondent of the 
TiWfrS a severe earthquake shock lostmg several 
minites was felt in Calcutta at 4 0 clock on the 
morning of September 10 The direction of the 
sliock was from north east to south west and it 
extended over a wide area slight damage to buildings 
lemg reported at Dacca and from vanous stations 
in Assim It is stated that the shock was the most 
severe since the greit earth juake of 1897 

Wf regret to announce the death on August 23 
at the age of forty nine of Dr E F Bashfoid the 
first director of the Imperial Cancer Research Fund 

1 Rop Bohuslav Brauner professor of chemistry 
m the Bohemian University Prague has been 
elected an honorarj foreign member of the Trench 
Chemical Society 

The Ttnus correspondent at Cairo reports that the 
Ministry of Public Works has decided to construct 
a special wing to the Cairo Museum to cost 28 000/ 
for the purpose of bousing the objects taken from the 
tomb of Tutankhamen 

Summer Tune will cease in Great Britain and 
normal tune will be restored at 3 a m (Summer Tune) 
in the mornmg of Sun lay September 16 when the 
clock will be put back to 2 A M 

Dr Raui Gautier durector of the Observatory 
and professor of astronomy and meteorology m the 
Lmversity of C>eneva has been elected an honorary 
member ot the Washington Academy of Sciences in 
recognition of hib prommence m geodesy and bis mti* 
mate connexion with saenttfic work m Wasbmgton 

Dr C M Wbnyon has been appomted director m 
chief of the Wellcome Bureau of Scientific Research 
m succession to Dr Andrew Balfbur who has held 
that poet for the past ten years Dr Wenyon was 
previously director of research m the Tropics at the 
mstitutioa 
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Accordivc to the Journal of the Washington 
Acadeni> cf Sciences Dr C A Browne has been 
appointed chief of the United States Bureau of 
Chemibtrj in succession to Dr CL Alsberg who 
resignc 1 m July 1021 Dr Browne has for the past 
sixteen years been head of the New \ork Sugar 
Trade I aboratory and previously was chief of the 
sugar laboratory at the Bureau of Chemistry 
iHt Western Galloncs of the Science Museum 
South Kensington will be closed to the public on and 
after Monday September 17 fir tie purpose of 
trinsferring the collections illustrating a3tronom> 
geodesy meteorology geology chemistry physics 
mining and metallurgy to the new bull lings of the 
Science Museum now in course of erection These 
collections will be placed on exhibition as soon as 
galleries ire iv iilal le f >r their reception 

Thf Bcseirch Station Long \shton Bristol will 
be open ti visitors on Wednesday September zb 
when the experiment il work in progress will be ex 
plamed by members of the staff in 1 in addition some 
of the most recent types of spraying machines and 
cultivators will be shown m working order by rc 
prescntitives of leading firms Demonstrations of 
tree stump I listing will tike place it 12 45 p M ind 
2 30 p M The Minister of Agriculture Sir Robert 
Arthur San lers Birt h is intimited his intention 
of visitmg the station on this occasion 

A V rthfrn \ Semce message from Berlin 
dated August 2i which appears m the I tbhsfers 
Ctr tilar of September i states thit at a mcctmg 
of the leading German publishers on Aigust 21 it 
was resolve! to suspend entirely the pullieation of 
scientihe works Ihosc issued during the past lew 
months h ive prove 1 to lie a drug on the market 
as the people who constitute the reading public lor 
this kind of looks no longer have any monev to 
purchase them Kyen the pubhc and iiniyersity 
libraries can no longer afford to do so 

The field experiments on the minunng of root 
crops conducted at Rothamsted Experimental Station 
Harpenden provide at this time of the year a 
striking senes of demonstration plots to which the 
attention of all interested m agnculture is invited 
The potato plots show the effects of vanous potash 
manures and of the addition of increasing quantities 
of sulphate of immonia to a complete fertiliser 
comparative trials are also in progress using new 
fertilisers On the mangold plots the value of town 
refuse can be compared with that of dung while on 
the swede plots the effect of sulphate of ammonia 
supplementing phosphates potash and dung apphed 
at sowmg time can be seen With white turnips 
compinsons are bemg made of the relative values of 
different green manunng crops whKh have been 
ploughed m The secretary of the Station will be 
glad to make arrangements for parties of farmers or 
others desirous of mspectmg the plots or arrange 
ments can be made on arrival at Harpenden 

Appi ir ations are mvited for the post of assistant 
jU the pathological laboratory at Harpenden of the 
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Mmistry of Agnculture and Fishenes Appheants 
must possess an honours degree m science or sinular 
qualification and be proficient m zoology and botany 
Among the duties of the person appointed will be the 
investigation and inspection of living plants m con- 
nexton with tnde I orms of application are obtam 
able from the Secretary of the Ministry of Agnculture 
and Fishenes 10 Whitehall Place SWi IKevmust 
be returned with copies of recent testimonials by 
October i 

Thf monthly meteorological chart of the North 
Atlantic for September issued by the^tataorological 
Office Air Ministrv gives details of manne meteoro 
logy of gcneril interest to all navigators traversmg 
the Atlantic The information deals with winds and 
ocean currents normal isobars for the month and 
limits of lee together with the charted positions of 
derelicts the northern and southern limits of Trades 
an I the mean paths of cyclonic disturbances There 
IS much on these meteorological charts which will 
enible a commander or officer to obtcun not only 
the normal weither t mditions for his passage but 
al!>o to foresee 1 y conipirison with his own observa 
tions the unusual or exceptional weather and being 
forewarned he can often take a 1 vintage of the 
weather changes he experiencis Much time has 
been spent in obtaining the valuable dita cxliibited 
and any ordin iry i avigator c in easily mister the 
information contained Gn the bick of the chart 
Capt I A Bro )ke Smith the marine superintendent 
of the Meteorolugic il Office gives a discussion of a 
West Indian humca e which is traced from the 
Tropics on September 13 of last year to the south 
west coast of the British Isles on September 26 and 27 
passing south cast of Newfoundland on September 23 
The storm was ilso dealt with m the U S Monthly 
Weather lit te for September 1922 The discussion 
and storm track arc given chiefly to show how wireless 
telegraphy may be iisef illy applied for ascertaimng 
the movement of such a storm when the ship is 
at sea 

A PAPLR entitled 1 e scienzt fisiche e matematiche 
nelle opere di Dcmte by Francesco Vercelh was 
published m the Icbruary number of the Rtvista 
Martihma The author endeavours to show the 
character of Dante s ideas on arithmetic geometry 
mechanics cosmology meteorology and optical 
phenomena by means of numerous quotations from 
the Divine Comedy and the Gonvivio Some of 
these do not seem very conclusive as regards Dante s 
opinions about the phenomena of Nature and are 
such as may be picked out from the wmtmgs of many 
poets but the majority furnish good illustrations of 
the ideas prevalent at the begmning of the fourteenth 
century of which Dante is an excellent exponent 
Thus we find under the heading of mechanics nottung 
but the notions of Aristotle as to why a body set in 
motion through the air may contmue to move after 
the moving force has ceased to act on it The author 
thinks there are some shght mdications of ihde 
pendent thought in the direction of the true laws of 
motion but the passages quoted do not seem vaiy 
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eoDviticmg Dante s cosmological ideas are so closely 
onterwoven with his great poem that it is easy enough 
to find passages which illustrate it (see Naiurc 
vol 107 p 428) The author devotes more space 
to meteorological phenomena which are frequently 
alluded to m the descriptions of the different localities 
of the mountain of Purgatory but none of the quota 
tions given are of any special mterest 
Mfssrs Dairo and Tatlock have just issued their 
Standard Catalogue of Scientific Apparatus 1923 
Vol 1 Chemistry The previous edition of this 
catalogue was published in 1914 and the outbreak of 
the War a few months after publication rendered it 
practically useless Ihe present edition is conceived 
on a larger scale than the earlier one the volume 
before us — Chemistry — alone containing 954 pages 
as against 1283 pages of the full 1914 catalogue 
Judgmg from this catalogue manufacturerb of chemi 
cal apparatus hive fully recovered the parilysis 
caused bv the sudden stoppage of German gxxls m 
1914 Certain items are missmg such as German 
balances but every type of balance is to be found in 
the list Pr ictically ( veiy thmg i btainable in i >14 
can be purchased now the onlj difference being that 


instead of the major proportion coming from Germany, 
most of the apparatus is manufactured in England 
Prices are naturally higher than m 1914 m round 
figures judgmg from the selection of a number of 
typical pieces of apparatus about double this may 
be reg trded as a normal ratio and excludes the idea 
of profiteering in this industry DiUgent search 
re\cale<l one item — mdia rubber tubmg — at leas than 
pre War prices Glass apparatus now almost entirely 
of Tfntish manufacture shows some pnee anomahes 
Be ikcrs arc about 2 5 times pre War and heavy cast 
glass about three times probably due to difficulties in 
manufacture on tbc other hand blown glass appar 
atus 18 generally less than double pre War price hor 
example an eight bulb Young evaporator column is 
only advanced from 272 to 35s The catalogue has a 
good index and reflects credit on the enterprise of 
the publishers 

Thf latest special catalogue of Mr F h dwrards 83 
High Street Mar> Icbonc W i is No 450 entitled 

Amencana It gives particulars of nearly 500 
second han I books rclatmg to Central and South 
America geography and travel bo ks of views 
historv natural historj artiquities etc 


Our Astronomical Column. 


The loTAL Solar Lciiisf os Slitcmbtr 10 — 
As we go to press (September 11) news reiches us 
from the RovU Observaton Greenwich tbit the 
solar corona was seen tlirough slight cloud during 
the total solar eclipse of Mouda> Septeinbir 10 ind 
that good photographs were obtain«l by Mi Worth 
ington at tompoc Cilifornu 


SrEClROSCOPlC PARALLSXI'b OI blARS OF 1 1 PF B 
— rhe istr)phy% J urn for June contains i paper 
tows Adams and A H Joy on thiu subject 
Tneir research was quite independent if that by D L 
Edwards (Mon Not R A S Nov 1922) and is based 
simply on general spectral type not on differences of 
intensity of particular Imcs It has long been known 
that there is less dispersion of absolute mamitudc for 
type D than for later types and the authors adipt 
deWte values for each spectril subdivision Jhe 
followmg IS an abbreviated list of their alopted values 


Speclni TypJ 

Alnptrd Ibwl leUjg i( k | 

DUIum lion 

Shup Lino. 



DMg 

B, 

^ I 

3 I 

Bf 

1 5 

2 0 

B* 

0 6 

-12 

B, 

03 

09 

B. 

+0 I 

0 6 

A. 

+0 9 

+ 0 2 

A| 

+ i 7 

+09 


Adams and Joy prepared this list with the aid of 
34 tngonometni^ p^llaxes and others derived 
hrom movmg dusters group motion and vanous 
statistical methods 

A list then follows of the parallaxes of 300 stars 
baaed on these values Their spectral are 
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deduced from Mt ^ ilson spectrograms The Harvard 
tyjjes are given for companson and seldom differ by 
more than one step 

The liter sub dnisions of type O have also been 
included using H H PI iskett s notation of O, O, 
Of O, O, fir the stars with dark Imes tliat precede 
B« in the sequence The results have been tested by 
plotting reduced proper motion against absolute 
magnitude fhe function ictually plotted is o 2m + 
logB m being appaicnt magnitude and m proper 
motion The resulting graph is nearly a straight line 
which IS claimed as support for their adopted values 
It is admitted that there arc exceptional stars which 
tluu formiibc will not fit on one hand super 
giants such as Rigel on the other abnormalK faint 
H stars such as B^ 1317 for which Voutc found the 
tngonometneal parallax 0074' while the spcctro 
scopic one is 0005' Ihe authors hope that Mr 
Edwards s method may serve to find the dispersioi^ 
in parallax for each sub t>pe 

1 heir largest spectroscopic parallax is o 069* 
(B<ss 21198) and their smallest 0002' (twelve stars 
of about the 6th magnitude) 

ScNSPOT AcTivin — There are signs of the begm 
ning of the new cvcle of activitv A double spot of 
ipprcciable sire followed bv a train of small ones, 
entered the disc shortly before the end of August 
an 1 was seen near the west hmb flanked by a uu^e 
facuia on September 9 It was S Latitude 29“ and 
IS the first high latitude spot of considerable sue in 
the new cycle though some very small sporadic ones 
have been seen during the last year or more 

On September 9 there was a second group of similar 
type but not quite so Urge on the other side of the 
equator which entered the disc about September 5 

The Mt ilson report hod already noted that the 
activity m June was greater than for some months 
past there bemg five days when two groups were on 
the disc and one day when threp groups were visible 
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Research Items. 


Rodrick the last of thf VibK OTH Kings — 
Dr A H KrapM under the title of The I egend 
of Kodnek the^t of the Visigoth Kings and the 
Krmumaneb Cycle has published an elaborate 
mom graph m which be illustrates the mode in which 
a legend nas become embedded m a tribal saga He 
amves at the source of the vast legendary current 
which contnbuted to swell the Spanish French 
Scanlmavian and German epic It is recorded by 
Byzantine historians by the Aralitin compiler in 
southern Sp un by a Oeman monkish chronicler by 
a hrench jongleur and by an Icelandic sagaman 
When the epic form breiks down the material is 
worked up anew in the ballads of southern and 
northern Furope and while in Spain the people sing 
of the fatal passion of Don Kodngo m far ofl Den 
mark they know of Kmg Eric Clipping and hts love 
for the marshall s wife Ihis scholarly monograph is 
a valuable contnbution to the study of saga literature 

Prehistoric American Indian Design — The 
figures of men and animals an 1 geometric designs on 
prehistoric In lian pottery fmm the Mimbres Valley 
New Mexico are describe by Dr J W Ftwkes m 
a monograph recently issue 1 b> the Smithsonian 
Institution Ihej are unique among the pottery 
from prchiston North America including human 
fibres huntmg gambbng and engaged m various 
other occupations animals of all kinds an I the 
geometric designs show many beautiful and striking 
combinations of carved rectangular and zig zag 
elements at times forming most mtneate patterns 
It IS difficult to imagmc how these ancient inhabitants 
of the south west were able to achieve the accuracy 
and perfection of these im olved designs without the 
ud of mechanical devices The predominance of 
animal designs mdicates that these largely formed 
the food of the ancient Mimbrcn s Most of the 
bowls were of the mortuary type buried with the 
dead under the floors of the houses and nearly all 
the bowls are killed or punctured m order to 
serve the needs of the dead m the other world 

The Life history or ihe Hoksl Oxyuris — 
B Schwartz records (Philippine Journ Set vol 23 
No i) observations on the hie history of Oxyuris earn 
s nematode of common occurrence m &e colon 
csecum and rectum of horses The egg devHops 
rapidly exposure to air bemg however requisite and 
m four da^ contams a larva When such eggs are 
swallowed bv guinea pigs emergence of the larva occurs 
m the small mtestme the operculum present at one 
end of the egg bemg hfted or detached No evidence 
of invasion by larvae of the liver lungs or other organ 
could be found The life history of 0 equt appears 
to be simple amd direct The author concludes that 
the eggs must be eliminated from the host before 
development can take place and that horses become 
infectra as the result of swallowmg water or food 
which has become contaminated wito tlie eggs The 
larvae batch in the mtestme settle down m we caecum 
and colon and by successive moults attain sexual 
differentiation 

Crustacea from Pacific Islands— The httl® 
group of atolls of which banning Island is the clue! 
hes about a thousand miles south of the Hawauan 
Islands and just north of the equator \ knowledge 
of Its manne fauna is therefore important in attemirt 
mg to delimit the Indo Pacific region of marme 
zoeweography btretchmg east of Suez with a very 
uniform faunal faaes which only dies out as it meets 
with the very different faunas of Western America 
of Northern Japan and of South Australia As a 

NO 2811, VOL ns] 


contnbution to this knowledge Mr C H Edmondson 
offers a list of Crustacea from Palmyra and banning 
Islands (Benuce P Bishop Museum Bulletm 5 
Honolulu 1923) As the author was without access 
to much important hterature on his subject it is 
satisfactory to know that the identification of the 
more cnbcal species is vouched for by Dr Mary J 
Rathbun (who desenbes two new speaes m an 
appendix) and Dr Waldo L Schmidt of Washmgton 
One interesting species which reaches its noruiem 
hmit on these islands is the tree climbmg coco nut 
crab It has been stated to occur a^he Sandwich 
Islands but accordmg to the author is mMund there 
A smister explanation of its absence is suggested by 
the remark On Fannmg the species is becoming 
depleted as it is highly prized as an article of food 
by the Gilbertese 1 ibourers 


CiRCULAiiON OF Waier IN SpONuES — In an mter 
esting paper on The Relation of the Form of a 
Sponge to its C irrents published m the Quarterlv 
Journal of Microscopical Science (vol 67 Rut II ) 
Dr G H Bi Her discusses the mechanics of the 
sponge circulation He emphasises the fact that m 
most sponges pressure chambers are established 
whereby the velocity of the oscular flow is controlled 
In dealing with the action of the flagella of the 
collared cells by which the water is propped tlirough 
the canal system he states that they appear as if 
labourmg in thick gum and suggests that to under 
stand microscopic physics it is a serviceable short cut 
to think of the water as treacle We doubt whether 
this idea will appeal to those who are familiar with 
the extraordinary rapidity of movement of cilia and 
flagella m general or to take quite a different example 
the active dancing of the extremely minute particles 
m the vacuoles of the Desmid Clostcnum A dis 
cussion of this problem by experts m physical science 
would be of great value to biologists 


dl Development or thf Corpus I uteum in Cows — 
The Swiss Society of Natural Sciences has recently pub 
hshed as 1 art of its fifty sixth volume a magnificently 
illustrated memoir by Dr Max Kilpfer entitled 
Der normale lumus in dcr Aus und Ruckbildung 
gelter Korper Dr Kupfer was formeily a pupil 
of Prof b Zschokke who was the first to adopit the 
practice now employed by the veterinarians of many 
different countries of squeezmg out the persistent 
corpus luteum or yellow bodv of the ovary as a 
means ol mducmg oestrus and thereby overcoming a 
frequent cause of stenhty m cows and heifers Dr 
Kupfer s memoir deals with ^e gross changes in 
the anatomy of the ovary and more particularly the 
corpus luteum of cows at different stages and the 
coloured figures which occupy no less wan twenty 
eight plates afford a very valuable guide to the 
variation m the appearances of the organ from the 
time of ovulation onwards m both pregnant and 
non pregnant animals The memoir is further illus- 
trated by some excellent graphs one of which re- 
presents the degrees of development and regression 
and the amount of overlappmg of the corpora lutea 
datmg from successive ovulabon periods The 
corpus luteum at pregnancy is stated to reach its 
maximum development at about the second month 
There are also illustrations of cystic ovanes which 
are another cause of stenhty We notice an error 
m the table on page 32 whore it is mcorrectly stated 
that accordmg to Dr Marshall sows do not ovulate 
spontaneously dunng oestrus The memou: is pro- 
vided with an excellent bibliography It is ismed 
from the scientific laboratory of w slaughter-boose 
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at Ztmch and u one of a eerica on the morpholo^ 
of the female reproductive organa m mammala 
understand that the hiatologic^ changes in the corpus 
lutoum are to be dealt with later 
Origin and Evoiution of the Elephants — In 
La Nature for August Dep6ret and Maytt give a 
summary of their views upon the evolution of the 
mammoths and elephants from the Phocene times 
to the present day The basis of this summary has 
already appeared this year in an important }omt 
paper by MM Depdret Mayet and Roman published 
m the annals of the University of Lyons This paper 
which deals with Elephas plamfrons and the Pliocene 

S its of Europe and North Afnca generally is 
ustrated m the excellent manner usual to the 
tions of the Umversity The authors make 
a step forward in the division of the genus Elephas 
which they now separate into eight phyletic lines 
which themselves ^1 mto five groups t e those 
t3rpified by E mendtonalts E antt^us and E 
^nugentus (the mammoth) all of which hnes became 
extmet by the end of the quaternary period ind by 
the hving forms E tndteus a hne which is descended 
from F namadicus and finally E afneanus a hne of 
unknown ancestry The authors agree in large 
measure with Osborn s view that the group is poly 
phyletic but while cutting out the genus Stegodon 
from any close connexion with the African elephant go 
further tlian Osborn m the subdivision of the others 
Early PALA'oroic Plants in Aistraiia — Recent 
exploration in the mountains along the Walhalla hne 
in Gippsland Victona shows that the earliest flora 
of a definite structural type largely ict resenting the 
Procormophyta is well developed m rocks that appear 
to range from Upper Silurian to Upper Devonian 
The Silurian graptc hte Monograptus occurs in some 
of these beds while m others the assocution of the 
molluscs Panenka and Styliola with the plants seems 
to suggest that the bulk of the senes is Devonian 
Thursophyton and Halisentes (ftilophyton) are 
typical components of this flora ^th the flora and 
fauna of these intcrestmg beds are now being worked 
out by a graduate of the University of Mellmurne in 
coniunction wath Mr F Chapman the palaeontologist 
of the National Museum A detailed companson with 
the Rhvme flora should throw much light on the 
early history of the vegetable kingdom 
Defects in Colour Photocraphs — It is well 
known that m the photographic reproduction of 
colours there ore certain dmects which can only be 
Simulated by fine etching that is re etetung certam 
parts of the three plates os shown to be necessary 
to the skilled workman These outstanding defects 
of the three colour process have been fully investigated 
by Mr A J fiull and his results are described m the 
current number of the Journal of the Royal Ihoto 
graphic Society His method was to measure the 
spectra of certam colours ind compare their curves 
with those of the same colours is reproduced The 
errors are duo to the inks used and are summarised 
as follows — Blues and greens become darker and 
greyer Blue greens lose their greenish hue Pinks 
acquire a yellow hue Mauves b^me brown Reds 
lose any bluish tint that they may possess \ellows 
are hghtened without change of hue but oranges and 
Irowns are well reproduced There is a tendency 
for the middle tones of a black to white scale to 
become reddish The hghtenmg of yellows is due 
to the yellow ink bemg very ught The mks are 
transparent enough to allow of the approximate 
emulation of the visual effect of their superposition 
There seems to be httle immediate hope of getting 
pnntmg inks of the theoretically correct characW 
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Positive Rays and the Polar Aurora — In the 
Pkystkaltsche Zntschnfioi July i Herr H Bongards 
reviews some of the available evidence as to the 
nature of the aurora and is inclined to favour the 
view that it is caused by highly charged positive 
argon particles sent out with very high velocity from 
tlio sun The well known green line which appears 
to be identical wnth that discovered by Wiecnert m 
the night sky of middle latitudes has a wave length 
which agrees withm the limits of observ ttional error 
with a bright line m the blue spectrum of argon and 
can scarcely be the same as i faint Imo in the multiple 
Imed hydrogen spectrum There are also two bnght 
hnes in the spectrum of the red portions of the aurora 
the wave lengths of which were determmed with fair 
accuracy by Vogel in 1871 they agree with those 
of two lines in the red spectrum of argon and while 
further mvestigation is desirable the evidence that 
argon is concerned in the polar aurora seems worthy 
of consideration Bongards does not consiler it 
impossible that argon exists m the air at the height 
of the aurora and suggests that it may possibly be 
carried up by volcanic eruptions He however leans 
strongly to the view tl at argon particles (possibly 
nuclei without external electrons) are ejected by the 
sun with very high velocities which enable them to 
penetrate deep mto the earth s atmosphere Since 
they have none of the electrons concerned in radia 
tion they cannot emit light until by repeated collision 
with air molecules they have lost sufficient velocity 
to enable them to pick up the necessary electrons 
this loes not occur until the velocity is so low that 
the Doppler ettcct which appears to be small in 
monatomic gases cannot be notice 1 

Cellulose Acetate — Iho Chemical Trade Journal 
for August 10 contams an article on cell dose acetate 
a material which was first prepared by bchutzen 
berger in 1865 but remamed a cunosity until Cross 
(1894) obtamed it by the action of acetyl chlonde and 
zifc acetate on cellulose Cellulose acetate is the 
basis of aeroplane dope (it renders taut the 
fabric on the wmsra) lacquers non flaming celluloid 
matcnals etc Tliese apifiications ire described 
fully in the article togeuier with the more recent 
processes of manufacture and the im^iortant question 
of suitable solvents for the acetate 

lnL Paths of Elfctkons in Solution — A paper 
on this subject by L Pisanevski and M Rosenberg 
appears m the Jour Russ Ihys Chem S c (19*3 54 
513 547) When potassium iodide solutions are 
electrolysed using spark electrodes potassium hy* 
dioxide and lodme arc liberated at each electrode 
If starch paste be addel to such solutions a blue 
streak appears at the passage of each spark which 
may go vertically through the solution for a distance 
of 9 cm if a commutat r be use 1 and then spreads 
out The addition if phcnolphthalem to the solutions 
produces a red streak undir these conditions which 
follows a more zig zag path than the blue one and also 
spreads out at its greatest depth the coloration m 
both cases disappearing m abc ut 30 seconds These 
streaks may be deviated by applymg a magnetic 
field to the solutions The above phenomenon is 
explamcd as bemg due to the passage of high velocity 
electrons from the electrodes mto the solutions the 
concussion of these electrons with iodine ions liberates 
further electrons which again collide with ions in 
solution and leave the iodine as free atoms The 
free elections also combme with potassium ions 
neutralising their positive charges and produemg 
free potassium It is thus possible visually to 
demonstrate that processes of oxidation involve the 
loss of electrons and the reverse 
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Brazilian Meteorological Semce, 1921 23 


A SHORT report issue I by Dr Sempais rorra/ 
the flireclcr of the Brazilian Meteorological 
ScTMce contains in account of the work accomplished 
under his auspices since its inauguration as an in 
dependent service in June 19 i Hnor to this date 
mete r logical activities in Brazil were carried out 
by Icpartn ents primarily constitute 1 for some other 
purp sc in 1 were coniincd to researches m pure 
dimatolofjj What httle forecasting was done was 
avail il Ic only in the capital No publications were 
issue 1 except the Year bo< k for i )io in I Instruc 
tions to Oliservcrs Mith the progress of meteor 
olog\ an 1 the resulting, rapi 1 creation c f new services 
this depen lence became impossible and in June 
I )2i an mdependent meteorological service w is estab 
lished 

The numbers of second and thir 1 order climato 
logical stations have been increased from 51 and 46 
to 74 and 78 respectisely Rainfall stations and co 
operative stations of which there were 31 and 26 
respectively in Miv iQZi now numler 57 and 180 
Inspections which were previously almost non ex 
istcnt are now actively earned out ill over the 
country Year books h ive been published for each 
of the years iqii 18 and those for iqi9 and 1920 
are m the press while a book of Normals his Uso 
been issued Whereas no data were published m the 
newsrapers pnor to 1921 each station is now obliged 
to publish fortnijjhtly reports ind those stations that 
are located in capit^ of States issue daily weather 
summanes 

Duly forecasts for the Southern States based on 
synoptic data from 80 stations m Brazil 18 in the 
Argentine and b in Un^ay ore distnbuted from 
Rio de Janeiro and St Paulo by telegriph or tele 
phone Two additional distnbutive centres are being 
estabhshed this yeir in St Cathenni and Parana 
Forecasts are broadcasted by radio telephone from 
Corcavado while Rios radio station sends out 
^optic data and forecasts for the night and following 
days A storm signal service is in operation along 
the coast and every four hours the coastal radio 
stations 12 in number Iroalcast tl« weather it the 
time In the large towns flags ore used to indicate 


the probable weather Owing to the topographical 
conditions of the country long experience is required 
in deahng with wind and pressure data Empirical 
rules have had to be devise 1 to meet the special 
circumstances These are to be described m a forth 
coming memoir entitled forecasting m Brazil 
Provision is bemg made for the study of agricultural 
meteorology by the establishment of stations modelled 
on those which formerly existed m Russia There 
are at present eight of these stations in operation 
A ten d ivs bulletm is now published in all the leading 
newspapers settmg out the condition^f the most 
impctftant crops posture lands and roMf* Abridged 
reports are published monthly m the magazines 
Phenologicol observations are iiso made 

All the ramfill data are under revision and an 
atlas IS to be published shortly which will include a 
general discussion of the different zonal dry and wet 
seasons A flood service for the Parahyba nver has 
been inaugurated and a similar service is bemg 
arranged for the Amazon where floods occasion con 
sidermle destruction amongst cattle 

^ot balloon observations are now made at seven 
stations The establishment of a kite station m 
Alegrete (Rio Grande do Sul) is expected to reveal 
intcrcstmg data of the secondary circulation in a 
region winch Brazilian metec rologists have described 
as the turn table of moving mghs and a frequent 
path of outgoing depressions A second kite station 
to be established at Ceara is expected to furmsh an 
explanation of the curious irregul^ droughts of north 
eastern Brazil and a possible metjiod of forecasting 
them It 18 hoped that the pursuit of acrological 
research in Brazil besides its practical assistance to 
aviation will help the eminent meteorologists of 
the world m their arch for the missmg Imks of 
general dvnamic theones of the atmosphere 
This record of twenty months work is all the more 
gratifymg when account is taken of the difficulties 
which 08 the author points out beset meteorological 
activity m Brazil Brazil has a highly intellectual 
iltle but the mass of the people have scarcely any 
educition Observers have to be paid as \oluntary 
co operation at present is unavailable P I M 


Sir Isaac Newton 

COML recent references which a correspondent has 
recently had occasion to make to ihomas 
Hollis s Memoirs published in 1780 (4to z vols ) 
have led to the unearthing by him of an mteresting 
draft letter attnbuted to Sir Isaac Newton of which 
no mtnti n is made m Brewsters life The 
chnniclcr relates thit m beptember I7f4 Mr 
Hawksbee son of Mr Hawkslee sometime clerk to 
the R IV il Society waited upon Mr Hollis with the 
crpy of a papier written by Sir Isaac Newtm con 
taming mmutes of his opinion ag iinst a propxisal which 
had be n made to the Royal Society to accommodate 
the members of the Society for Promotmg Chnstian 
Knowledge then newly instituted with the use of the 
Society s house for its meetmgs Mr Hawksbee the 
father had shown Hollis the onginal in Sir Isaacs 
own handwriting but could not be prevailed on to 
part with it He goes on to say that Hollis was glad 
however to obtain a copy in Hawksbee s bandwntmg 
from his son a soldier m the artillery 

In 1698 ) the SPCK was begmmng to take 
definite shape as a result of the efforts of a small 
band of enthusiasts Indeed a tentative plan of 
constitution was put forward about then by Dr Bray 
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and the S P C K 

who suggested that these piersons be meorpotated 
by ch irter as [likel the Royal Society and Sons of the 
Clergy and be thereby empowers to meet and 
consult as often as there shall be occasion Sir 
Isaacs letter was drawn up appiarently while the 
Royal Society was m occupation at Gresham College 
and m the early days of the SPCK Sir Isaac says 
I never heard of them before 
Subjr med is the letter referred to above Its terma 
are of smgular mterest as a defence against encroach 
ment 

We have a reputation abroad and the Society for 
Promotmg Chnstian Knowledge are scarce known at 
home I never heard of them before And to admit 
them into our bosom would be m a httle time to 
share our reputation with them 

We are incorporated by the crown and to herd 
ourselves with a club not yet mcorpmrated would be 
mgratitude to our Founder 

Our house was built by benefactions and to 
divert it to other uses than our benefactors mtended 
would be ingratitude to their memory and a die 
couragement to future benefactions 

If we once lend our house time will make custom, 
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and cuatom will give nght It Is easier to deny in 
the banning than alterward 

It IS a inndamental mle of the Society not to 
meddle with religion and the reason is that we may 
give no occasion to rehgious bodies to meddle with us 
The Societv ior Promoting Chnstian Knowledge 
have a splendid title but wo are to regard not names 
bnt things If all their members aro not men of 
exemplaiy hves and conversation some of them by 
misdemeanors may bnn(, reflections upon us and 
why should we run the hiu ird ? 

If we comply we may dissatisfy some of those 
that are against it especially those that are of other 
rchgions and* make them leave our meetmgs whi h 
are dready too thm 

There are many vestnes m London and it is 
more proper for a religious society to meet in a vestry 
or — than in the house of a souety which is imxed 
of men of all religions and meddles with none 

Those of the Christian Society have dminj, rooms 
of their own and may lend them by turns to then 
meetings And the tenth commanlmenl is fhiu 
Shalt not covet thy neighbour a house 

This propt sal can bo of no advantage to us but 
may prove disadvantageous and we have all of us 
at our admissioiu promised under our ban Is to 
consult the good*of the society \nd o ight not to 
break the fundamental covenant upon which we were 
admitted 


Mechanism of Stomatal Movement in 
Plants 

TT has been generally recognised for a long time 
past that me stomata of the leaf opened when 
more water was absorbed by the guard cells and 
closed when water passed from the guarl cells into 
the surroundmg tissues It is also frequently 
assumed that the mechanism by which this wat<^ 
exchmge takes place must be associated with the 
presence of green chloroplasts in the guard cells the 
other epidermal cells bemg usually free from chloro 
phyll 

The mechanism by which the osmotic concentra 
bon of the cell sap of the guard cell is controlkd 
has however remamed obscure of late years cx 
pcrunental work has thrown hght upon this problem 
and a valuable summary of this work is given by 
Fnedl Weber m Dxe Naturmssenschaften Vol ii 
Heft 17 April 27 Lloyd s work had shown that the 
movement of the guard cells is not connected with 
the direct photosynthesis of carbon dioxide by the 
guard cells the cells around the closed stoma at 
night being packed with starch while in the earl> 
mornmg m daylight the starch rapidly hydrolyses 
and the stoma opens 

Iljin 3 senes of papers now suggest that the vary 
mg acbvity of diostabc enzymes under diflerent con 
dibons are mbmately associated with the stomatal 
mechanism Il]m showed that with stomata closed 
the guard cells wrere usually full of starch the starch 
disappeanng as the stomata open 1 urther expen 
menls showed that sodium and potassium salts 
accelerated starch hydrolysis while calaum salts 
prevented it morgamc amons produced less effect 
but citrates and acetates exerted considerable effect 

Ihe effect of the vanous salts upon the reacbon 
of the cell has to be carefully considem the slightest 
increase m hydnon concentration favouring starch 
hydrolysis and stomatal opemng the shghtest de 
crease starch accumulation and stomatm closure 
T^ reacbon of a stoma to these vanous factors 
differs with the plant halophytes for example show 
ing themselves very msensibve to changes »h salt 
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concentrabon while a plant like Rume* acelosa with 
very acid sap w espw^y sensibve It is cleat that 
our concepbon of the mechanism of control of stomatal 
aperture will require re exammabon in the hght of 
this interesbng work Thus Lmsbauer s observations 
on the movement of the guard cells with change of 
hght intensity or with ilterahons in the carbon 
dioxide content of the air may hnd their explanabon 
m the conMiquent alter ition of reacbon in the cell 
sap of the guard cell 


Umversity and Educational Intelligence 

Di RHAM — As a result of the recent letision of the 
council of Armstrong College to build a ( ollege 
library all pracbsing mcmbersi of the Northern 
Architecturil Associabon and a few architects m 
other puts of Great Britain were invited to submit 
compebtive designs for the I aiding The first 
premium has been awarded to Mr A Dunl ar Smith 
who has been appointed architect of the hbrarv and 
work will proceed forthwith The budding will con 
sisl of a reading room seating 122 readers storage 
space for 175000 vclumes with accommodation for 
55 research students administrative rooms and 
photographic laboratory and is so designed that 
i Idilion^ storage space for 60 cxio volumes m ly be 
a 1 led when require 1 

MANCHLsarR — On T itsday September ii Sir 
George Beilby opened the new buddings to be occupied 
by tile Department of Metallurgy in the t nivcrsity 
Although founded m 190G the home of the Depart 
ment has so far been merely 1 few laboratories lo ined 
by the Chemistry Department Especially from the 
pemt of view of the research workers this irrange 
ment was far from sabsfactory In the new buddings 
four research Uboratoncs will be vvadable in uldibon 
to general laboratories lor pyrometry mcebamcal 
tesbng and metallography A smill foundry and 
machinery room together with the heat treatment 
laboratory wdl further offer f icihbes botli for le lehing 
and research which have hitherto been incompletely 
available The main general laboratory n imed after 
Henry Cort the eighteenth century metallurgist the 
luventor of rollmg metals in grooved rolls and a 
pioneer m connexion with the pudlling process is 
well equipped for the determination of the physical 
properbes of metals at temperatures above the 11 rmal 
A small laboratory is devoted to fuel examinations 
so that It may be claunel that the new buddings 
afford excellent facihbes for both teaching and 
research m metallurgy metallography and fuel 
Since 1910 sixty pipers have been published 
recognise 1 rournals dealing with the research work 
done in the Department \mong the more important 
of the subjects investigated may be cited work on 
high speed steel the growth of east iron on repeated 
healings chromium steels mcluding stainless steel 
the mfluence of gases on iron an 1 steel the pro luction 
of high pressure casbngs and the hardness and closbc 
hmits of metals both at and above room temperatures 
On the foundabon lud by Prot H B Dixon and 
conbnue 1 by ha successors m the chair of metallurgy 
Profs H C H Carpenter and C A Fdwar^s an edifice 
worthy of their labours has at lengtl) bceu erected 

Thl followmg free public Gresham lectures will 
be delivered at Gresham C ollege Basinghall Street 
EC it 6 o clock on the dates given Astronomy by 
A K Hmks on Octobci 9 10 ii and 12 Physic 
by Su: Robert Armstrong Jones on October 16 17 
18 and 19 and Geome^ by W H Wagstaff on 
October 23 24, 25 and 26 
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Soaeties and Academies 


Sydney 


PARIb 

Academy of Sciences Augist ao — M C uiUaumc 
Bigourd in in the clnir — A Lacroix The constitu 
tion of the Kotkall bank The island of Rockall 
emerges from i submanne bank dehned by depths 
of 183 Ticlres and measures about 70 miks Blocks 
of basalt have Ren frequently found on this bank 
by fishermen ind by systematic dredging Two views 
h ive bten p it forward as to the c ngin of these blocks 
Poibcs suggested tr msi c rtation by glaciers from 
Iceland or J m M lyi n island but G A J Cole con 
siders them as constitutmg the debns of a submerged 
basaltic plateau and this view was icctptedby Judd 
Detailed examination and ihcmical anilysis of the 
rocks collected I y Charcot in i jai on the Kockall 
bank confirms (oks h>pothcsis — Charles Ricbet 
The influence of icmoval f the spleen in cases sf 
insufficient feeding Details of experiments lasting 
126 days on five dogs without spleens and four 
normal dogs as c ntrols — Paul Vuillemin V tnati n 
and fluctuation in the number c f stigm ita of Papaver 
— Charles Nordmann The mechanism of hovenng 
flight and the morphology of hovenng birds — 

V isilcsco Xarpen 1 he electromotive force of 
battcncs clicmic il affinity and molecular attraction 
The formula for the E M T of a Daniell cell given 
by Nemst and by Helmholtz ire regarded by the 
author as inconsistent ind other objections ire 
raised agunst the Nemst expression A modified 
Nemst theory is projosed based on the Laplacian 
attraction exti ted on the molecules ind 10ns situated 
at the levt 1 of the surface of s^aration between two 
diflcrent melia I Bert The preparition and 
application to organic syntheses of the magnesium 
denvativc if p bromcumenc f> Broracumcne has not 
hitherto been utilised m syntfieses 1 y the Gngnard 
reaction n iccount of its high pnee Recently 
isopropyl alcohol his been obtamable commercially 
at a low pnte and this can readily be c averted inti 
isopropyl bromi Ic t imene and p br mcumcne with 
good yields Detuls arc given cf the best method 
of prtpanng the magnesium compo md of p brom 
cumene and cf some compounds jrepared by means 
of it — G Vavon and D IvanofI Citiljrtic hydro 
genition ind stcnc lundrancc The study of some 
nonanones F lur saturated (. • ketones were studied 
dipropylacctone methv lethyljir pylicctone dimethyl 
dicthylacctcnc md hexamethyl icetonc Both the 
formatiin of oxims and of phenylhydrazones as well 
as the catalytic hydiogenation of the ket ncs m the 
presence of platinum f jllow the 1 iw of steiac hindrance 
— P Lebeau The mantity md the niture of the 
gases evolved by solid wmbusUbles under the action 
of heat m 1 vacuum anti racites Ihe volume of 
gas given by various comlustillts is net a function 
of ti c percentage ot volatile m ittcr Anthracites 
poor m V latilc matter give volumes of gas of the 
same (rder is bituminous coals The gas from 
anthracite i nt im high j rop rtions of h> Irogen 
M dc Rohan Chabot Magnetic measurements m 
Angol i and m Rhodesia by the Rohan Chabot 
expedition Ots rv tions tikcn in igia and 1913 
at 44 St iti ns in Angola and 3 m Rhc dcsia are given 
m tabul ir fonn — F tmai d Chodat and \ Kotzareff 
The difference between pathological md ncimal sen 
and th autophy lactic property cf the latter — A 
Paillot \ new fligellrsis of an insect and a process 
of natur 1 mfc ti in not hitherto described — C 
Levaditi and S Nicolau The peisistcncc of the 
ncurovaccine m tl e testicle the ovary and the lung 
of ammals hav ing acquired mti vacem il immunity 
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Royal Society of New South Wales July 4 — ^Mr 
R H Cambage president in the cLur-^ J 
Burrows mdh Eastwood Molecular solution yolumes 
m ethyl alcohol Ihc authors have measured the 
densities of alcoholic solutions of various organic 
compounds ind calculated their molecular solution 
volumes It has been found that the solution of a 
non associated solute m alcohol causes a contraction 
m volume of 20 c c per gram molecule of solute and 
that a smaller contr iction mdicates that the solute 
IS associated in the hquid state — F Chsel Two 
additional species of I eptospcrmunulkilpro additional 
sMcies of pi mts bclongmg to the tea uw group were 
described One species namely Leptospermum 
cortactum was ongmilly described by Baron vcm 
Mueller is i distmct species but was afterwards 
merged as a synonym witli the common sand stay 
or coast il tea tree of N S Wales {I Itfvtgaium) 
Certain structural characters however as well as 
geographic il range from Sandnngham m Victoria 
through Murray Bridge m S Austr iha to Ooldea on 
the Transcontinental T me s»rve to distinguish this 
species The second species which may be called 
the sm ill fruited lea free (Z. murocarpum) is 
confined chiefly to the northern paits of N S Wales 
and Queensland J I has smooth wlup stick like 
branches md sheds its bark like some of the gum 
tiecs — A K Penfold Ihc essential oils of Callt 
Simon /anceo/aius and 0 vmtnalts The essential oils 
from two well known bottle brushes LaUtstmon 
lanceotatusandC vmtnalts wcredcscnbtd The former 
inhibits the swampy situ itions of the coast extending 
t< about Gloucester while the litter is a denizen 01 
the banks of the nvers of the far north coist and 
extends into Quer island I he essential oils were of 
a pale yellow colour and were practically identical 
with a mcdicin 1 eucalyptus oil Unfortunately th© 
low percent gc yield 01 oil 0 2 per cent precludes 
their successful exploitation despite their abundance 
on account of the higher yield rf 2 to 3 per cent 
obtamable fiom the cucalypts 
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The Electncal Structure of Matter ^ 

By Prof Sir Ernfst Rutherford DSc ILD PhD IRS President of the British \ssoiiation 


T T was m 1896 th it this Assoriation last met m I ivcr 
I pool under the presidency of the late Lord I ister 
that f,re It pioneer in intiscptir surgery whose memory 
IS held m affectionate remembrance by all nations 
His address which dealt mainlv with the histoiy of the 
apphcation of antiseptic methods to surgery and its 
connexion with the work of Pvsteur that prmce of 
experimenters, whose birth has been so fittmgly celt 
brited this star give us m a sense a eompleted page 
of bnlliant scientific history At the same time in 
his opemng remarks Lister emph isised the importance 
t f the discovery by Rontgen of a new type of radiation 
the X riys which we now see market! the beginning 
of a new and fruitful era in mother branch of s< it net 

Iht visit to I iverpool in i8g6 was for me a memorable 
occasion font was here that I first atttnded i meeting 
of this \ssociition and here that I read my first 
scientific paper But ot much more imiwrtance it 
was here that I benefited by the opportunity which 
these gatherings so amply afford of meetmg for the 
first time many of the distinguished scientific men of 
Great Britain and the foreign representatives of snente 
who were the guests of this city on that occ ision Ihe 
year 18)6 has always seemed to me i memorable one 
for other reasons for on lookmg back with some sense 
if ])crspe<tivc we cannot fill to recognise tint the last 
I iverpool meetmg marked the bcgmnmg of whit has 
been iptlv temieel the heroic a„e of physical science 
Never before m the history of physics Ins there been 
witnessed such t pinod of mtense activity when dis 
invents of fundamental importance have followed one 
mother with surh liewildenng rapidity 

The discovers of X rays by Rontgen lud liecn pub 
lishcd to the world in r8g5 while the diseovtry of the 
radioactivity of uranium bv Becquerel wis announced 
cirlv m 1896 Pvtn the most imaomative of our 
scientific men could never liave dreamed at that time 
of the extensKm of our knowledge of the structure of 
matter that was to develop from these two fundamental 
diseovenes but m the records of the Liverpool meetmg 
we see the dawning recognition of the possible c»nse 
quences of the discovery of \ rays not only m their ap 
plication to niedinne and surgery but also as a new and 
powerful agent for attacking some of the fundamental 
problems of physics The address of Sir J J Ihomson 
president of Section A was devoted mainly to a dis 
cussion of the nature of the X rays, and the remarkable 
properties mduced m gases by the passage of X rays 
through them — the begmnmg of a new and fruitful 
brane h of study 

In apphed physics, too, this year marked the begin 
nmg of another advance In the discussion of a paper 

S^oSSSIu “***** theBiittah Aswotatloo st I>«poolc« 


which I hid the honour to re id on a new mignetic 
dote t ir of electnial w ives the 1 ilc Sir \\ ilh im Prccce 
told the meeting of the suetcssful trmsmission of 
signsls for a few hundred yards by tleetnc waves 
which hid been made m England by a voung Itihan 
G Marconi The first pulilic demonstration of signal 
Img for short distances by cleitnc w aves had been given 
by Sir Ohver Lodge at the Oxford Meeting of this 
Visoriition in 1894 It is stirtlmg to refill the 
r ijndity of the development from such sm ill beginnings 
of the new methi d of wireless mtcnommuniration over 
the greatest terrestrial distances In the last few years 
this has liten followed by the even more rapid growth 
of the allied subject of radiottlephony as a practical 
means of broadcasting speech ind music to distances 
onlv limited by the power of the trmsmittmg station 
Tie rapidits of these technic il idvm ts is an illus 
trition of the close interconnexion that must exist 
between pure and apphed scienec if rapid and sure 
progress is to lie m^t The deetrical engineer las 
been illi to bisc his teelmnal developments on the 
solid found iticn of Maxwells elertromagnetie theory 
and Its complete verification by the researches < f Hertz 
ind also bv the expenments of Sir Oliver I odge m the 
University of Liverpool — a verification lompleted long 
before the practical possibilities of this new method of 
si„n tiling had been generally recogmiscd The later 
advances m radiotelcgraphy and radiutelepliony have 
hr„ily depended on the appheition of the results of 
fund imcnt il researches on the properties of elec trons 
vs illustrated m the use of the thermionic valve or 
electron tube which has proved such an invaluable 
agent for both the transmission and leception of 
eleetrie waves 

It IS of great interest to note tliat the benefits of this 
union of pure and apphed reseanh have not been 
one sided If the fund vmcntal researches of the 
workers m pure sacnee supply the foundations on 
which the applications are surely built, the successful 
practical application m turn quickens and extends the 
interest of the mvestigator m the fundamental problem, 
while the development of new methods and appliances 
required for technical purposes often provides the 
mvestigator with means of attacking still more difficult 
questions This important reaction between pure and 
applied suenee can be illustrated m mans br inches of 
knowledge It is particularly manifest m the mdustnal 
development of X ray radio^phy for therapeutic and 
mdustnal purposes, where the development on a large 
scale of special X-ray tubes and unproved methods of 
excitaUon has given the physicist much more efficient 
tools to carry out his researches on the nature of the 
rays themsdlvcs and on the structure of the atom In 
tlm age no one can draw any sham Ime of distmction 

L4 



410 


Supplenunt to ** Nature” September 15, 1923 


between the importance of so-called pure and apphed 
research Both are equally essential to progress, and 
we cannot but recognise that without flounshing 
schools of research on fundamental matters m our 
universities and scientific mstitutions technical research 
must tend to wither fortunately there is little need 
to labour this pomt at the moment, fur the importance 
of a framing in pure research lias been generally rccog 
nised The Department of Scientific and Industrial 
Research his miade a generous provision of grants to 
train qualified young men of promise m research 
methods in our scientific institutions, and has aided 
special fundamental researches which are clearly 
beyond the capacity of a laboratory to finance from 
Its own funds Ihose who haie the responsibihty of 
administering the grants m aid of research for both 
pure and applied science will need all their wisdom and 
experience to m ikc a wise allocation of funds to secure 
the maximum of results for the mimmum of expenditure 
It IS fatally cas) to spend much monev in a direct frontal 
attack on some technical problem of importance when 
the solution may depend on Some addition to knowledge 
which can be gamed in some other field of scientific 
inquiry possibly at a trifling cost It is not in any 
sense my purpose to cnticise those bodies which ad- 
mmistcr funds for fostering pure and applied research, 
but to emphasise how diflicult it is to stnke the correct 
balance between the expenditure on pure and applied 
science ui order to achieve the best results in the long run 
It IS my intention here to refer very briefly to some 
of the mam features of that great advance m know 
ledge of the nature of electricity and matter which 
IS one of till salient features of the interval smee the 
last meeting of this Association in Liverpool 
In order to view the extensive territory which has 
been conquered by scienc c in this interval it is desirable 
to give a brief summary of the state of knowledge of 
the constitution of matter at the beginnmg of this 
epoch Fver since its announcement by D^ton the 
atomic theory has steadily gamed ground, and formed 
the philosophic basis for the explanation of the facts 
of chemical combmation In the early stages of its 
application to physic s and chemistry it was unnecessary 
to have any detailed knowledge of the dimensions 
or structure of the atom It was only necessary to 
assume that the atoms acted as mdividual units, and 
to know the relative masses of the atoms of the different 
elements In the next stage, for example, in the 
kinetic theory of gases, it was possible to explam the 
main properties of gases by supposmg that the atoms 
of the gas acted as mmute perfectly elastic spheres 
Dunng this penod, by the application of a variety of 
methods many of which were due to Lord Kelvm, 
rough estimates had been obtamed of the absolute 
dimensions and mass of the atoms These brought out 
the mmute size and mass of the atom and the enormous 
number of atoms necessary to produce a detectable 
effect m any kmd of measurement From this arose 
the general idea that the atomic theory must of 
necessity for ever remam unvenfiable by direct ex- 
periment, and for this reason it was suggested by one 
school of thought that the atomic theory should be 
banished from the teachmg of cdiemistry, and that the 
law of multiple proportions should be accepted as the 
ultimate fact of chemistry. 


While the vaguest ideas were held as to the possible 
structure of atoms, there was a general behef among 
the more philosophically minded that the atoms <» 
the elements could not be regarded as simple un- 
connected umts The penodic variations of the 
properties of the elements brought out by Mendeldeff 
were only exphcable if atoms were similar structures 
in some way constructed of sunilar material We 
shall see that the problem of the constitution of atoms 
IS mtunately connected with our conception of the 
nature of electricity The wonderful success of the 
electromagnetic theory had concentrated attention on 
the medium or ether surroundim«tiic conductor of 
electncit>, and little attention had been paid to the 
actual earners of the electnc current itself At the 
same time the idea was generally gammg ground that 
an explanation of the results of Faraday’s experiments 
on electrolysis was only possible on the assumption 
that electncity, like matter, was atomic m nature 
The name electron ” had even been given to this 
fundamental unit by Johnstone Stoney, and its 
magnitude roughly estimated, but the full recogmtion 
of the significance and importance of this conception 
belongs to the new epoch 

For the clanfymg of these somewhat vague ideas, 
the proof m 1897 of the mdependent existence of the 
electron as a mobile electnfi^ unit, of mass mmute 
compared with that of the lightest atom, was of 
extraordinary importance It was soon seen that the 
electron must be of a constituent of all the atoms of 
matter, and that optical spectra had their ongm m 
their vibrations The discovery of the electron and 
the proof of its hberation by a variety of methods 
from all the atoms of matter was of the utmost 
significance, for it strengthened the view that the 
electron was probably the common unit m the structure 
of atoms which the penodic vanation of the chemical 
properties had indicated It gave for the first tune 
some hope of the success of an attack on that most 
fundamental of all problems — the detailed structure of 
the atom In the early development of this subject 
science owes much to the work of Sir J J Thomson, 
both for the boldness of his ideas and for his ingenuity 
m dcvelopmg methods for estimatmg the number of 
electrons m the atom, and m probmg its structure 
He early took the view that the atom must be an 
electncal structure, held together by electneal forces, 
and showed in a general way Imes of possible ex- 
planation of the venation of physical and chemiod 
^perties of the elements, exemplified m the penodic 

In the meantime our whole conception of the atom 
and of the magmtude of the forces which held it 
together were revolutionised by the study of radio- 
activity The discovery of radium was a great step 
in advance, for it provided the experimenter with 
powerful sources of radiation specially suitable for 
examming the nature of the duuractenstic factions 
which are emitted by the radioactive bodies m general 
It was soon shown that the atoms of radioactive matter 
were undergoing spontaneous transformation, and that 
the characteristic nuliations emitted, namely, the a-, j8-, 
and 7 rays, were an accompaniment and consequence 
of these atomic explosions The wonderful succession 
of changes that occur m uranium and thonum, mem 
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than thirty m number^ waa soon disclosed and simply in 
terpieted on the transformation theory The radioactive 
elements provide us for the first time with a (glimpse into 
Nature’s laboratory, and allow us to watch and study, 
but not to control, the changes that have their ongm m 
the heart of the r^oactive atoms These atomii ex 
plosions mvolve energies which are gigantic compared 
with those mvolved m any ordmary physical or chemical 
process In the majority of i ases an a particle is 
expelled at high speed, but in others a swift electron 
IS ejected often accompanied by a y ray, which is a 
very penetratmg X ray of high frequency The proof 
that the a particle is a charged h^um atom for the 
first time disclosed the importance of helium as one 
of the units m the structure of the radioactive atoms, 
and probably also m that of the atoms of most of the 
ordinary elements Not only then have the radio 
active elements had the greatest direct mfluence on 
natural philosophy, but in subsidiary ways they have 
provided us with expenmental methods of almost equal 
importance The use of a particles as projectiles wth 
which to explore the mtenor of the atom has definitely 
exhibited its nuclear structure, has led to artihcuJ 
disintegration of certain light atoms, and promises to 
jneld more information yet as to the actual structure 
of the nucleus itself 

The mfluence of radioactivity has ilso extended to 
yet another field of Study of fasematmg interest We 
hav< seen that the first rough estimates of the siye 
and mass of the atom gave little hope that we could 
detect the effect of a single atom The discovery that 
the radioacuvt bodies expel actual charged atoms of 
helium with enormous energy altered this aspect of 
the problem The energy associated with a smglc 
a particle is so great that it can readily be detected by 
a \anetv of methods Each u particle, as Sir Will am 
Crookes first showed, produces a flash of light easily 
visible in a dark room when it falls on a screen coated 
with crjstals of zme sulphide This scmtillation 
method of counting mdividuol particles has proved 
invaluable in many researches, for it gives us a method 
of unequalled delicacy for studymg the effects of single 
atoms The a particle can also be detected electncally 
or photographically, but the most powerful and 
beautiful of all methods is that perfected by Mr 
C T R Wilson for observmg the track through a gas, 
not of an o parUcle alone, but of any type of penetratmg 
radiation which produces ions or of electrified particles 
along Its path The method is comparatively simple, 
dependmg on the fact, first discovered by bun, that 
if a gas saturated with moisture is suddenly cooled 
each of the 10ns produced by the radiaUon becomes 
the nucleus of a visible drop of water The water- 
drops along the track of the a particle are clearly 
visible to the eye, and can be recorded photographically 
These beautiful photographs of the effect produced by 
smgle atoms or smgle electrons appeal, I think, greatly 
to all scientific men They not only afford con- 
vmemg evidence of the discrete nature of these particles, 
but also give us new courage and confidence that the 
scientific methods of experiment and deduction ore to 
be relied upon m this fi(M of mqmry , for many of the 
essential pomts brought out so dearly and concretely 
m these photographs were correctly deduced lon^ before 
such coi^imatory photographs were available At the 


same time, a mmute study of the detail disclosed m 
these photographs gives us most valuable information 
and new dues on many recondite effects produced by 
the passage through matter of these flymg projectiles 
and penetrating radiations 
In the meantime a number of new methods had been 
devised to fix with some accuracy the mass of the 
mdmdual atom and the number m any given quantity 
of matter I he concordant results obtained by widely 
different physical pnnciples gave great confidence m 
the correctness of the atomic idea of matter The 
method found capable of most accuracy dcjiends on 
the definite proof of the atomic nature of clectncity 
and the exact valuation of this fundamental umt of 
charge We have seen that it was early surmised that 
electncity was atomic m nature Ihis view was con- 
firmed and extended by a study of the c harges earned 
by electrons a particles, and the ions produced in gases 
by X rays and the rays from radioactive matter It 
was first shown by Townsend that the positive or 
negative charge c arned b> an ion m gases was invariably 
equal to the charge earned by the hydrogen ion m 
the electrolysis of water which we have seen was 
assumed and assumed correctly, by Johnstone Stoney 
to be the fundamental unit of charge Vanous methods 
Mere devised to measure the magnitude of this funda- 
mental umt, the best known and most accurate is 
Millikans, which depends on companng the pull of 
an clcctnc field on a charged droplet of oil or mercury 
with the weight of the drop His expenments gave a 
most convmcmg proof of the correctness of the electromc 
theory, and gave a measure of this unit, the most 
fundamental of all physical units, with an accuracy 
of about one in a thousand Knowmg this value, we 
< an by the aid of electrochemical data easily deduce 
the mass of the individual atoms and the number of 
moleiulcs in a cubic centimetre of any gas with an 
accuracy of possibly one m a thousand, but certainly 
better than one m a hundred When we consider the 
minuteness of the umt of clectnaty and of the mass 
of the atom, this expenmental achiev ement is one of 
the most notable even m an era of great advances 
The idea of the atomic nature of elec tncity is v ery 
closely connected with the attack on the problem of 
the structure of the atom If the atom is an electncal 
structure it can only contain an integral number of 
charged units, and, smre it is ordinarily neutral, the 
number of units of positive charge must equal the 
number of negative One of the mam difficulties m 
this problem h^ been the uncertainty as to the rolative 
part played by positive and negative elertntity in the 
structure of the atom We know that the electron 
has a negative charge of one fundamental unit, ahile 
the charged hydrogen atom, whether m electrolysis 
or in the electnc discharge, hu a v.hargc of one positise 
umt But the mass of the electron is only 1/1840 of 
the mass of the hydrogen atom, and though an ex- 
tensive search has been made, not the shghtest evidence 
has been found of the existence of a positive electron 
of small mass like the negative In no case Im a 
positive charge been found associated with a less 
, than that of the charged atom of hyc^en Thu 
difference between positive and native electncity u 
I at fint sight very surpnsmg, but the deeper we pursue 
I our inquines the more thu fundamental difference 
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between the unitb ol positi\c ^nd negative elcetneity 
IS empli i istd In fact is we shall see later the atoms 
arc quite iinsjmmetncal struetures with rtf^ard to the 
jx>siti\t ind ncf,ative units contvinrd in them and 
indtt I It stems eerlain that if there were not this 
dilferen i in mass between the two units matter, os 
we kn w t eould not exist 
It IS natural to inquire what explanation ean be 
jjiein tf this stnkinf, different e in miss of the two 
units I think ill seientifir men in t onv int cd that the 
smill miss of the nej,ati\e electron is to lie issotiated 
entirely with the entr,,) of its elet trie il structure 
so that the electron m ly 1 e rij, irdcd is i disembodied 
atom of ne{,iti\c cleetruiti We know that an 
ele tron in motion in addition to possessing in electric 
fiild also generates a mi(,netic held irotmd it and 
energy in the electromigneti form is stored m the 
medium and moves with it This gives the electron 
in appirent er ele tri il mis whuh while nearly 
eonstinll r 1 wspeeds in reise ripidly is its ve loi ity 
appr i lies tint f I ght Ih s increase if mass is m 
go 1 i erd with at uhti n whether I ised on the 
tidinary electrieal till ry r i n the the ry of lelativity 
Isow vvt kniw that tin hvdr „<n it m i the lightest 
of ill it m ind is presum ihl\ the sinq lest m structure 
and tint the chirked hvdrcgen item whi h we shill 
set IS to be re^irded as the hvdrigen nucleus eorrics 
a unit p sitive charge It is thus inturil to suppose 
that the hvdrigen nu leus is the Horn ef p sitive 
ele tri it\ ir p sitive eleitr n andogous ti the 
ntp,itivi ele tr n but differing from it in miss 
1 lectricil theoiv sliows th it tl e mass ot a given charge 
ol ele tri itv inircises with the eon entration ind the 
greater ma of the hydrogen nucleus would be 
tec milted f r if its sire were much smaller than that 
of thi clc tron Such a eonilusion is supported by 
evidence binned from the studv of the (lose eoUisions 
ot 1 pirtulcs with hydrogen nuclei It is iuund that 
the hydr igcn nucleus must Ik of minute si/c of radius 
less than the clt iron which is iisuallv supposed to be 
ah ut 10 ’’ cm also the expirimental evidence is 
n t ineonsi tent with the view that thi hydrogen 
nue leus ni ly u tually be much smaller t lian the electron 
W liilc the gri iter mass ol the positive it im of electricity 
miv h( explained m this way wc are still left with the 
cnigmi why the two units of elertrieity should differ 
s) mirkcdly in this respect In the present state of 
our knowledge it does not seem possil le to push this 
inquiry further or to discuss the problem of the 
rel ition of these two units 

We shall see that there is the strongest evndenee 
that the itjms of matter are built up of these two 
electrcil units namely the ele tron and the hydrogen 
nueli us or prot m as it is usu iH\ called when it forms 
pa»-t of the struiture ol any atom It is probable 
that thi sc two irc the fundamental and indivisible 
units whi h build up our universe but we may reserve 
in our mind the ixissibihty that further inquiry may 
some diy show that these units are complex and 
div isible mt i ev en m irc fundamcnUl entities On the 
views wt have outlined the mass of the atom is the 
sum of the ileetnial misses of the individual charged 
units composing its structure and there is no need to 
assume that any other kmd of mass exists At the 
same time it is to be borne in mind that the actual 


moss of an atom may be somewhat less than the sum 
of the misses of component positive and negative 
electrons when in the free state On account of the 
very ele sc proximity of the charged units in the nucleus 
of an atom and the consequent disturbance of the 
electne and magnetic fields surrounding them such a 
decrease of mass is to be inticipated on generil thco 
relical grounds 

Wc must now look back again to the earlier stages 
of the present epoch in i rder to traic the development 
of our ideas on thi drt tiled structure of the atom 
That electrons as such were important constituents 
was clear by 1900 1 ut little iflt|M|Mri>gTrss followed 
until the pirt pliycd by the pe sitive charges was 
made clear New light was thrown on this subject by 
examimng the deviation of a particles when they 
passed through the atoms of matter It was found 
that oc asicnilly a swift a particle was deflected from 
Its reetilimar path through more thin a right angle 
by an encounter with a single atom In such a colhsion 
the laws of dynamics ordinarily ipplv tnd the relation 
between the velocities f the eellidmg atoms before 
ind after collision arc exaitlv the sinie as if the two 
c<lldii„ particles are regarded as perfectly elastic 
spheres cf minute dimensii ns It must however Ic 
liorne in mind that in these it^mic collisi ns there is 
no question of mechanic il impa ts such as we observe 
with ordinirv matter I he reaction between the two 
particles cecurs through the mttrmcdiarv of the power 
lul electne fields that surround them Beautiful 
photographs illustrating the ai curacy of these laws of 
collision I etween in o particle and an atom have been 
ubt lined by Messrs Wilson Blackett and others 
while Mr Wils i has recently obt lined many striking 
illustrations of tollisions lx tween two electrons Kc 
membenng the great kmc tie energy ol the » particle 
Its deflexion through i lir^,t anp,lc in i single atomic 
cnecuntcr shows clearly tint very inten e deflecting 
Icrces exist inside the item It seemed ileir thit 
electne fields of the required magnitude could be 
obtained only if tl e mam th iige ot the atom were 
concentrated in a minute nucleus 1 rt m this arose 
the eonct pti m of the nuelt ir atom now so well known, 
in which the heart of the atom is supp sed t> ions st 
of a minute but massive nucleus eirrying a positive 
eharge of electricity and surrounded at a distoni e by 
the requisite number rf eleetrons to form a neutral 
atom 

A detailed study of the scattenng of a particles it 
different angles, by (jeiger and Marsden, showed that 
the results were m close accord with this theory, and 
tint the intense electne forces near the nucleus vaned 
aeeording to the ordinary inverse square law In 
iddition the expenments allowed us to fix an upper 
limit for the dimensions of the nui leus For a heavy 
atom like that of gold the radius of the nucleus if 
supposed to be sphencal, was less than one thousandth 
of the radius of the complete atom surrounded by its 
electrons and cert iinly less than 4 x 10 “ cm AU 
the atoms were found to show this nuclear structure, 
and an approximate estimate was made of the nuclear 
charge of different atoms This type of nuclear atom, 
based on direct expenmental evidence, possesses some 
very simple properties It is obvious that the number 
of units of resultant positive charge in the nucleus 
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fixes tht number of the outer planetary elu irons in 
the ncutnl atom In 'iddition, since these outer 
tlet irons are m some way held in cquilibnum b> the 
attnetise {ones from the nucleus ind, since wc are 
confident from gem ml ph>si(il and chemical evidence 
tlut all atoms of any one clement are identical in their 
external strueture it is clear that their arrangement 
and motion must be governed entirely by the magnitude 
of the nuclear charge Simc the ordinary (hetnieal 
and physical properties arc to be ascribed munly to 
the eonfipuration and motion of the outer cle< Irons it 
follows that the properties of in itom are defined fiy 
a whole number representing its nuclear ehirgc It 
thus hetomes of great importance to determine the 
value of this nuclear charge for the atoms of all the 
elements 

Data obtained from the scattering of 1 partieles 
and also from the scattering of \ raj s b> light ele ments 
indicated that the nu< Icar i h erge of an element w is 
numcricall) cquil to alxiut hall the atomic weight in 
terms ol hjdrogen It was fairly dear from geneial 
evidenic tint the hjdrogen nucleus hid a ehirge one 
and the helium nueleus (the a pirtiile) a ihir^i two 
At this stigc mother discovery of p,rtat import inee 
provided t powerful method of attidc on this problem 
The investigation by I lue on the diffi irti n of 
X riys b\ ervstals had shown defimtelv that Xrajs 
were ckctromignetK waves of much shorter wue 
length than light and the experiments of Sir William 
Bragg and W L Bragg hod provided simple methods 
for studj mg the spectra of i lioam of \ rays It was 
found that the spectrum in general shows i eontinuous 
b ii kground on whu h is superimposed i s|>eetrum of 
hripht lines \t this stage II (i J Moseley begin a 
research with the intention of deiiding whether the 
firoperties of an element depended on its nue le ir charge 
ruher than on its atomic weight as ordinanK supposed 
1 jr this purpose the \ r iv spectr i emitted h> a numlKr 
of dements were examined and found to be all similir 
in t)pc The frequency of a given line wis fnind to 
V iry very ne irly as the squ ire of a whole mimber wliieh 
vaned bj unity in passing from one ehraent to the 
next Moseley identifaed this whole numlxr with the 
atomic or ordinal number of the elements w he n arr inged 
in mereasiiig order of atomu weight allow inre Ik mg 
made for the known anomalies in the [Knodii table and 
for certain gaps e orresponding to possible but missing 
elements lie eonduded tint the atomir number of 
in i lement w is a measure of its nuclear i hargc ind the 
correctness of this deduction has been reiently venfied 
bv C hadwitk by direct expenments on the scattering of 
a [larticles Moseley s disi overy is of fundamental im 
portance, for it not only fixes the mimber of dee Irons in 
all the atoms but also shows eonelusivdy f hat the pro 
perties of on atom^ as had been surmised are d« termined 
not b) its atomie weight but by its nuclear i barge A 
rclition of unexpected simplicity is thus found to hold 
between the elements No one could have anticipated 
that With few exceptions all atomic numbers between 
hydrogen i, and uranium 9a, would correspond to 
known elements The great power of Moseley s law in 
fixing the atomic number of an clement is well illus 
trated by the recent discovery by Coster and llevcsy in 
Copenhagen of the missing element of atomie number 
73, which they have named " hofmum ” 


Omc the salient features of the structure of atoms 
hut been fixed and the numlier of electrons known, 
the further study of the strueture of the atom falls 
naturally into two great divisions one the arrange 
ment of the outer electrons whiih controls the main 
phvsK il and thtmieal properties of an element and the 
other, the strueturi of the nucleus on which the mass 
and ndioutivity of the atom depend On the nuclear 
theorv the hydrogen Horn is of extreme simplicity , eon 
sibling of i singly chirged positive nuilciis with only 
one lUendint electron The position ind motu ns of 
the single eke Iron must account for the eompluated 
opti al spectrum, and whatever physii il and ehcmical 
properties ire to be attnbuted to the hvdrogtn atom 
The first definite att u k on the problem of the e lee tronic 
strueture of the atom was made by Niels Bohr He 
saw t k irly that if t his simple constitution was assumed, 
Il is impossible to le count for the spee trum of hydrr gen 
on the classical cleetncal theories but thit i radical 
d( paiture from e xistine v lew s was nei cssary I or this 

purpose he applied to the atom the essrnti il ide is of 
the quantum theory which hid been developed bv 
Planck for other purposis md had been lound of great 
service in explammf, manv fundaraenUl difficulties in 
other hr inches of snemt On Planck s theory, ridia 
fi n IS emitted in definite umts or quanta, in which 
the energy E of a radiation is equal to Ai' where y is the 
frequemy of the radiation measured by the ordinary 
methods and h a univ ersal c onstant This quantum of 
radiation is not a definite fixed unit like the atom of 
eketrieity for its magnitude depends f n the frequency 
ol the radiation hor example the energy of a 
quantum is smill for visible light but heecmes lar„e 
for radiation of high freeiueney corresponding to the 
X rivs or the y rass iron radium 
lime docs not allow me to discuss the underhing 
meaning of the quantum theory or the ditfic ultics con 
nected with it ( ert am ospci ts of the diliii ultics were 
discussed m the presidential iddrcss before this \ss(K!a 
tion by Sir Oliver Lodge at Binmngham in 191J It 
siiflites to say tint this theory has prov c il jf gre it v alue 
in several branches ol si it nee and is supported by a 
large mass ol direet experimental evidence 
in applying the qumlum theory to the strueture of 
the hydrogen atom Bohr supposed tint the single 
tlet iron toiild move in i number of stiblc oihits ton 
trolled by the attriitivi forte of tht nueleus, without 
losin„ energy by radi ition Tlie position and < h ir n ter 
of these orbits were defined by certain tjuantum rtla 
Uons depending on one or mon whole numliers It 
w is assumed tint radiation was only emitted whe n the 
electron for some reason w as ti insfened from one stable 
e 1 hit to another oi low er energy In ui h a t ast it w as 
supposed that a homogeneous radiation was emitted of 
friiiuene v v determmed by the quantum rcl ition L hv 
where P was the difference of the energy of the elec Iron 
m the two orbits Some of these pos iblc orbits are 
circular, others elliptical with the nackus as a focus, 
while if the change of moss ol the electron with \ elocity 
IS taken into arcount the orbits, as Somme rleld showed, 
depend on two quantum numbers, and are not closed, 
but consist of a nearly elliptical orbit slowly rotating 
round the nucleus In this way it is possible not only 
to account lor the senes relations between the hnght 
lines of the hydrogen spectrum, but also to explain the 
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fine structure of the lines and the very complicated 
changes observed when the radiating atoms are ex- 
posed in a strong magnetic or electric field Under 
ordinary conditions the electron in the hydrogen atom 
rotates in a circular orbit close to the nucleus, but if 
the atoms are exated by an electric discharge or other 
suitable method, the ckitron may be displaced and 
occupy any one of the st ible positions specified by the 
theory In a radiating gas giving the complete 
hvdrogcn spec trum there will be present many different 
kinds of hydrogen atoms, in each of which the electron 
describes one of the possible orbits specified by the 
theory On this view it is seen tliat the vanety of 
modes of vibntion of the hydrogen atom is ascribed, 
not to complexity of the structure of the atom, but to 
the vanety of stable orbits which an electron may 
occupy relative to the nucleus This novel theory of 
the ongin of spec tra h is been dev eloped so as to apply 
not to hy drogen alone but to all the elements, and hais 
been instrumental in throwing a flood of light on the 
relations and ongin of tlicir spectra Iwth X ray and 
optic al The inform ition thus g lined has been applied 
by Bohr to determine the distnbution of the electrons 
round the nucleus of any atom The problem is ob 
viously much less comphcitcd for hydrogen than for a 
heav y atom, where each of the large number of electrons 
present acts on the other and where the orbits desenbed 
arc much more mtneate than the orbit of the single 
electron m hydrogen Notwithstinding the great dift 
cultics of such a complicated system of electrons in 
motion it has been possible to fix the quantum numbers 
that charactensc the motion of each electron, and to 
form at any rate a rough idea of the character of the 
orbit 

These planetiry electrons divide themselves up into 
groups iicording as their orbits arc cliarac tensed by 
one or more equal quantum numbers Without going 
into dctiil i few examples may be given to illustrate 
the conclusions which have been reached As we liave 
seen the first element, hydrogen, has a nuclear charge of 

1 and I electron , the second helium has v charge 2 and 

2 electrons moving in coupled orbits on the detailed 
nature of whic h there is still some unc c rt iinty These 
two electrons form a definite group known is the K 
group which is common to all the elements except 
hydrogen h or increasing nuclear charge the K group 
of electrons retains Its char Ktcnstics but moves with 
inrreasin„ speed and approac hes closer to the nucleus 
As we p iss from helium of atomic number a to neon, 
number 10 a new group of elec trons is added consisting 
of two sub groups, each of four electrons, together 
called the I group This L group appears in all atoms 
of higher atomic number, and os in the case of the K 
group, the speed of motion of the electrons increases, 
and the size of their orbits dimimshcs with the atomic 
number When once the T group has been completed 
a new and still more complicated M group of electrons 
begins formmg outside it, and a similar process goet on 
until uranium, which has the highest atomic number, is 
reached 

It may be of mtcrest to try to visuahse the concep 
tion of the atom we have so far reached by taking for 
illustration the heaviest atom, uranium At the centre 
of the atom is a mmute nucleus surrounded by a 
swirling group of 92 electrons, all m motion m defimte i 


orbits, and occupymg but by no means fillmg a volume 
very large compel with that of the nucleus Some 
of the electrons desenbe nearly arcular orbits round 
the nucleus , others, orbits of a more elliptical shape 
with axes rotating rapidly round the nucleus The 
[ motion of the electrons m the different group is not 
necessarily confined to a definite region of the atom, 
but the electrons of one group may penetrate deeply 
into the region mainly occupied by another group, 
thus giving a type of mter-connexion or coupbng 
between the various groups fhe maximum spe^ of 
any electron depends on the closeness of the approach 
to the nucleus, but the outermost electron will have a 
mmunum speed of more than 1000 kilometres per 
second, while the mnermnst K electrons have an 
average speed of more than 150,000 kilometres per 
second, or half the speed of hght When we visuiuise 
the extraordinary complexity of the electromc system 
wc may be surprised that it has been possible to find 
any order in the apparent medlcv of motions 
In reaching these conclusions, whuh we owe largely 
to Prof Bohr and his co workers, every available kmd 
of daU sbout the different atoms has been taken into 
consideration A study of the X rav spectra, m par- 
ticulir affords information of great value as to the 
arrangement of the various groups in the atom, while 
the optical spectrum and general chemical properties 
are of great importance m deciding the arrangements 
of the superfinal electrons While the solution of the 
grouping of the electrons proposed hv Bohr has been 
assisted by considerations of this kmd it is not empincal 
m character, hut has been largely based on general 
theoretical considerations of the orbits of electrons that 
are physically possible on the generalised quantum 
theory The rem problem mvolved mav lie illustrated 
m the follow uig way Suppose the gold nucleus be 
m some wav stnpp^ of its attendant seventy nmc 
electrons and that the atom is reconstituted by the 
successive addition of c Itctrons one by one According 
to Bohr, the atom will be reorganised m one way only, 
and one group after another wdl successively form and 
be filled up m the m inner outhned The nucleus atom 
has often been likened to a solar system where the sun 
corresponds to the nucleus and the planets to the 
electrons I he analogv, however must not be pressed 

too far Suppose, for example, we imagmed that some 
large and swift celestial visitor traverses and escapes 
from our solar system without any catastrophe to itself 
or the planets There will inevitably result pc rmanent 
ch inges m the lengths of the month and year, and our 
sy stem will never return to its ongmal state ( ontrast 
this with the effect of shootuig an electron or a-particle 
through the electronic structure of the atom The 
motion of many of the electrons will be disturbed by 
Its passage, and m special cases an electron may b« 
removed from its orbit and hurled out of its atomic 
svstem In a short time another electron will fall mto 
the vacant place from one of the outer groups, and this 
vacant place m turn will be filled up, and so on until 
the atom is a^m reorganised In all cases the final 
state of the electronic system is the same as m the 
bcgmnmg This illustration also serves to mdic»te 
the ongm of the X-rays exated in the atom, for these 
arise m the process of re formation of an atom from 
which an electron has been ejected, and the radiation 
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of highest frequency arises when the electron is removed 
from the K group 

It IS. possibly too soon to express a final opmion on 
the accuracy of this theory which defines the outer 
structure of the atom^ but ^ere can be no doubt that 
It constitutes a great advance Not only does it offer 
a general explanation of the optical and X ray spectra 
of the atom, but it accounts m detail for many of the 
most charactenstic features of the penodic law of 
Mendel^ff It gives us for the first time a clear idea 
of the reason for the appearance m the family of 
elements of groups of consecutive elements with similar 
chemical properties, such as the groups analo^^ous to 
the iron group and the unique group of rare earths 
The theory of Bohr, like all livmg thcones, has not 
only corr^ted a multitude of isolated facts known 
about the atom, but has shown its power to predict 
new relations which can be verified by experiment 
1 or example, the theory predicted the relations which 
must subsist between the Rydberg constants of the 
arc and spark spectra, and generally between all the 
successive optical spectra of an element, a prediction 
so strikingly confirmed by Paschen s work on the 
spectrum of doubly ionised alummium and Fowlers 
work on the spectrum of trebly ionised silicon F mally 
it predicted with such great confidence the c hemic il 
properties of the miskmg element, number 72 that it 
ga\c the necessary incentive for its recent discovery 

\\hilc the progress of our knowledge of the outer 
structure of atoms has been much more rapid than 
could have been anticipated, we clearly see that only 
a lieginning has been made on this great problem, and 
that an enormous amount of work is still required 
before we can hope to form anythmg like a complete 
picture even of the outer structure of the atom We 
may be c onfident that the mam features of the structure 
arc clear but in a problem of such great complexity 
progress m detail must of necessity be difficult and 
slow 

We ha\e not so far referred to the very difficult 
question of the explanation on this theory of the 
chemical combmation of atoms In fact, as yet the 
theory has scarcely concerned itself with molecular 
structure On tlie chemical side, however, certun 
advances have already been made, notably by O N 
Lewis, Kosscl, and Langmuir, m the interpretation of 
the chemical evidence by the idea of shar^ electrons 
which play a part in the electronic structure of two 
combmtd atoms There can be little doubt that the 
next decade will see an mtensified attack by physiusts 
and chemists on this very important but undoubtedly 
very compheated question 

Before leavmg this subject, it may be of mterest to 
refer to certain pomts m ^hr’s theory of a more 
philosophical nature It is seen that the orbits and 
energies of the various groups of electrons can be 
specified by certam quantum numbers, and the nature 
of the radiation associated with a change of orbit can 
be defined But at the same time see cannot explam 
why these orbits are alone permissible under normal 
conditions, or understand the mechanism by which 
radiation is emitted It may be qmte possible to 
formulate accurately the energy relation of the electrons 
m the atom on a simple theory, and to explam m 
considerable detail all the properties of an atom, 


without any clear understanding of the underlymg 
processes winch lead to these results It is natural to 
nope that with advance of knowledge we may be able 
to grasp the details of the process which leads to the 
emission of radiation, and to understand why the orbits 
of the electrons m the atom are defined by the quantum 
relations Some however, are mclmcd to take the 
view that m the present state of knowledge it may be 

S uite impossible m the nature of thmgs to form that 
etailcd picture in space and time of successive events 
that we have been accustomed to consider as so im- 
portant a part of a complete theory The atom is 
naturally the most fundamental structure presented 
to us Its properties must explain the properties of 
all more complicated structures, mrludmg matter m 
bulk but we may not, therefore, be justified in expect 
ing that Its processes can be explained m terms of 
concepts derived entirely from a study of molar 
properties I he atomic processes involved maj be so 
fundamental that a complete understandmg may be 
denied, us It is early yet to be pessimistic on this 
question, for we may hope that our difficulties m ly any 
day be resoh cd by further discovcnes 
We must now turn our attention to that new and 
comparatively unexplored terntory, the nucleus of 
the atom In a discussion on the structure of the 
atom ten vears ago ui answer to a question on the 
structure of the nucleus I was rish enough to say 
that it was a problem that might well lie left to the 
next generation for at that time there seemed to be 
few obvious methods of attack to throw light on its 
constitution While much more progress has been 
m ide than ippcarcd possible at th it time, the problem 
of the structure of the nucleus is inherently more 
difficult than the allied problem already considered of 
the structure of the outer atom, where we have a 
wcUth of mfomution obtained from the study of 
light and X nv spectra and from the c hcnucal pro 
jKrtic s to test the accuracy of our theonc 
In the case of the nucleus, we know its resultant 
charge, fixed by Moseleys law, and its mass which is 
very nearly equal to the mass of the whole atom, 
smee the mass of the planetary elections is relatively 
very small and mav for most purjwscs lie neglected 
We know that the nucleus is of sue minute compared 
with that of the whole atom, and can with some eon- 
fidcnci set a maximum limit to its sue The study 
of radioactive Ixidics has provided us with very valu- 
able information on the structure of the nucleus, for 
We know that the a and /9 partic les must lie expelled 
from It, and there is strong evidence that the very 
pcnctratmg y rays represent modes of vibration of 
the electrons contained m its structure In the long 
senes of transformations which occur in the uramum 
atom eight a particles are emitted and six electrons, 
and It seems eWr that the nucleus of a heaw atom 
is built up, in part at least, of helium nuclei and 
electrons It is natural to suppose that many of the 
ordinary stable atoms are constituted in a similar way 
It IS a nutter of remark that no indication has been 
obtamed that the bghtest nucleus, namely that of 
hydrogen,is liberated in these transformations, where the 
processes occumng are of so fundamental a character 
At the same tune, it is evident that the hydrogen 
nucleus must be a unit m the atructure of some atoms, 
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and this hib lieen confirmed by direct expenment 
Dr ( hadwi k ind I havi obbtrved that swift h>dro},tn 
nuclei ire rtkased from the elements lioron nitrogen 
fluorine sidium iluminium and phisphorus when 
thi V irc Imml) irdtd 1 \ sw ift i p irticles and there is 
little n m f ir d nibt Ihit ihist h>dro^en nu lei form 
an tsscntiil pirt of the nu It ir structure Ihc speed 
of ijt ti n jf these nu ki d( pends on the sclocity 
of the I pirtick and on the ckmtnt bombarded It 
IS of interest to noti thit the h\dro{,i.n nuelei are 
liber itid in ill dire tnns but thi speed in the back 
wird dire tion is dwajs some whit less than m the 
diri ction of the a p irtitlc Such a result lertivts a 
simple expliniUin if we suppose that the h}drof,cn 
nuclei ire not built into the miin nucleus but exist 
as satellites prihiblj in motion r und a central core 
The re i in It no doubt that h mbardment by 
opirtiele his efficted a leritible disintc^,ration of 
the nuclei of this {,roup elements It is sif^nific int 
that the Idler ition of lijdr },en nuclei only o curs in 
elements of i dd itomic number namely, 5 7 o ii 13 
11; the elements of e\cn number appcinnp, quite un 
atlee ted I ir a e illision of an « p article to be effcctia e 
It must cither pass ilose to the nucleus or actually 
pemtrate its stnicturc The chance if this is ex 
ctssiv 1) small n account of the minute si/t of the 
nu Icus r r example althoUf,h each indnidual 
a particle will p iss thr ju^h the outer structure of more 
thin 100000 it ms if aluminium in its path it is 
only about one 1 particle in a million that f,et8 close 
enout,h to the nuelcus to effect the liberation of its 
hydrogen s itcllitc 

This irtifi 1 il disintegration of elements by a particles 
takes pi a c inly in a minute scale and its observation 
has unl> been pissiblc b) the ciuntmg of individual 
swift hjdrogen nu lei by the scintillations they produce 
in zinc sulphide 

These expenments suggest that the hydrogen nucleus 
or proton must be one of the fundamental units which 
budd up i nucleus ind it seems highly probable that 
the helium nucleus is a secondary budding unit com 
posed of the very cl jse uni m of four pr tons and two 
electrons I he view th it the nuclei of all ate ms are 
ultiin itcly budt up of protc ns of mass nearly one and 
of electrons has been strongly supported and extended 
by the study f isotopes It was earh obscraed that 
some of the radio a tie e elements which showed distinct 
radioa ti\e priperties were chemicilly so alike that 
It w as imp ) ible 1 1 efftc t the ir separ ition when mixed 
togethei Simdir elements of this kind were called 

IS t pcs by S ddy since they appeared to occupy 
the sime (di i m the periodic talilc hor example a 
number if radi i tive elements in the uninium and 
thorium scncs have Ixtn fjund to hive physical and 
chemical pr pcrties icknti al with those of ordinary 
lead but yet to have atomic weights diffcnng from 
ordinary lead and also distmctnc ridioactivc pro 
pertics The nu Itar theorv if the itom offers at 
once a simple interpretatu n of the relation between 
isotopic elements Since the chemical properties of 
an element ire controlled by its nuclear charge and 
little influenc ed b\ its mass isotopes must correspond 
to atems with the same nuclear c large but of different 
nuclear mass Such a view also offers a simple 
explan ition why the radioactive isotopes show different 


radioactive properties for it is to be anticipated that 
the stabihty of a nucleus will be much influenced by 
its mass and irrangemcnt 

Our knowledge of isotopes has liccn widely extended 
in the last few years by Aston who has devised on 
accurate direct method for showing the presence of 
isotc pes in the ordinary elements lie his found that 
sc me of the elements are pure — t e consist of atoms 
of identical mass — while others eontam a mixture of 
two or more isotopes In the ease of the isotopic 
elements the atomic mass as ordmirily measured by 
the c hcmist is a mean value depending on the atomic 
masses of the individuil isotipes and their relative 
abundance 1 htsc in\ cstigations hav e not only shown 
rlearly that the number of distinct species of atoms is 
much greater than was supposed but have also brought 
out a relation between the elements of greit mterest 
and import ince Ihe atomic masses of the isotopes 
of most of the elements exammed hx\e lictn found 
to in a curacy of about one m a thousand to lie 
whole numbers in terms of oxygen 16 This indicates 
thit the nuclei are ultimately built up of protons of 
miss very nearly 1 ind of cle tr ns It is natural 
to suppose thit this building umt is the hydrogen 
nucleus but that its ivcrige miss m the complex 
nuelcus is simcwh u less than its m iss m the free state 
owing to the close p itkmg of the charged units m the 
nuclear structure We have already seen that the 
helium nucleus of m iss 4 is probabh i secondary unit 
of great importance m the building up of many atoms 
ind it may be that other simple ccmbinitions of 
protons and electrons of mass 2 and % occur m the 
nucleus but these have not been observed in the free 
state 

While the mass of the majority c 1 the isotopes are 
nearly whole numbers certain casts liavc been observed 
by Aston where this rule is slightly departed from 
Such variations m mass may ultimately prove of great 
importance in throv«n„ light c n the arrangement and 
closeness of packing of the protons ind electrons and 
for this re vson it is to be hoped that it m ly soon prove 
pjssible to comp ire atomic masses of the elements 
with mu h greater pre ision even than it present 

While we may he c mfident that the pre ton and the 
electron irc the ultim ite units which take part m the 
building up of all nuclei and can deduce with some 
certamty the number of protons and clectrcns in the 
nuclei of ill atoms we have little if any information 
on the distribution of these units in the itom or on 
the nature c f the for es that h Id them in equililinum 
While it IS knowh that the law of the inverse sejuare 
holds for the clectneal forces some distance from the 
nucleus it seems ccrtiin that this liw breaks down 
inside the nucleus A detailed study of the colhsions 
I etween u particles and hydrogen atoms where the 
nuclei appniaih very disc to each other shows that 
the fones between nuclei inircase ultimately much 
more rapidly th in is to be expet ted from the law of the 
mversc square and it may be that new and unexperted 
forces may come into importance at the very small 
distances separating the protons and electrons m the 
nucleus Until we gam more information on the 
nature and liw of varution of the forces mside the 
nucleus further progress on the detailed structure of 
the nucleus may be difficult At the same time, there 
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arc still a number of hopeful durections in wlmh an 
attack may be made on this most difficult of problemsi 
A detailed study of the y rajs from rodioactuc liodics 
may be expected to yield information as to the motion 
of the ele( trons inside the nucleus, and it may be as 
Ellis has su(,gested tliat quantum has art operative 
insidt as well as outside the nucleus From a study 
of the relative proportions of the elements in the 
earths mist Harkins has shown that elements of 
even itomic number are much more abundant than 
elements of odd number suggesting a m irked difference 
of stttbilitj in these two disscs of elements It seems 
probable that any proiess of stellar evolution must be 
intim itel) i onncct^ with the budding up of complex 
nuclei from simpler ones and its study may thus lit 
expected to throw much light on the evolution of the 
elements 

The nucleus of a heavy atom is und lubtedlj a vti\ 
(ompli ated svstem, and m a sense a acrid of its iwn 
little if at all mfluenced by the ordm iry physical and 
chemical agenaes at our command When we consider 
the miss of a nucleus compared with its volume it seems 
certain that its dcnsitv is miny billions of times tint 
of our heaviest element Yet if we could form a 
magnified picture of the nucleus we should expect tli it 
It aould show a discontinuous stru turc occupied but 
not filled by the minute budding units the pre tons and 
elc trons in ceaseless rapid motion controlled by their 
mutual foiccs 

Before leiving this subject it is dcsiriblc to say i 
few a irds on the unportant question of the energv 
relations involved in the formation md disinti„ritioii 
of atimi nuclei first opened up by the study of 
radio wtivily lor example it is well known that the 
total evolution of energv dunng the complilt disinte 
gratim of one gram of radium is manv millions cf 
times p.riater than in the complete combusticn of an 
equal aii„ht of coal It is known tint tl is cn r„y is 
initially mostly emitted in the kinetic form of swift i 
ind /ipirticks and the energv of motion of those 
b dies IS ultii lately converted into heal when thev 
are stopped by matter Since it is I clievcl that the 
ridioictive elements are inilognis m stru tui to 
the oidin ary inactive elements tl e idcan ituralh 1 se 
tint the atoms cf all the dements contained a si nlir 
con entration of energv which would lac av ad able for 
use if onlv some simple method could lie discovered of 
promoting ind controllmp, their disintegration Ihis 
possibility ot obtaining new and cheap sources cf 
energy for practical purposes was naturally m nllurin,, 
prospect to the lay ind sc ic ntific man alike It is quite 
true that il we were able to histcn the ladioi tivc 
pn cesses in uranium ind thorium so that the whole 
cycle of their disintegration could be confined to a few 
day s inste ad of bemg spread ov cr t hou inds c f millions 
of years these elements would provide very convenient 
sources of energy on i suffic 11 nt sc ah to be of consider 
able practicd importance Unfortunately although 
many expenments have been tned there is no evidence 
that the rate of disintegration of these elements can 
be altered in the slightest degree by the most powerful 
laboratory agencies With im rease m our knowledge 
of atomic structure there has been a gradual change of 
our point of view on this important question ancj theie 
18 by no means the same certamty to day as a decade 


ago tlut the atoms of an element contain hidden stores 
ot energy It may be worth while to spend a few 
minutes m diseussuig the reason for this change m 
outlook Ihis cm best lx, ilkistrilcd by considering 
an interesting inalo^y between tlie tiansformation of 
a radioactive nucleus and the changes in the electron 
arrangement ot in ordinary atom It is now well 
known that it is pc ssililc by means of clcctrc n bombard 
ment or by apjiropnate radi ition to excite an atom m 
such a wav that one of its superficial electrons is dis 
plucd fr m its ordinirv stal It prsiticn to mother 
temporarily stillc position further removed from the 
nucleus This electron m course of lime falls back into 
its old position, and its potentid energy is eonverted 
mto radiation m the process 1 here is some re ison for 
believing that the electron has a defimte average life in 
the displaced position and that the chance of its return 
to Its original position is governed by the laws of prob 
alility In some respects an excited atom of this 
kmd IS thus analogous to a radioactive atom but of 
crursc the energy released in the dismtcgrition of a 
nucleus IS of an cntinlv diffeicnt order of magnitude 
fr m tic energv released by return of the electron m 
tic excited atem It miy be that the dements 
uianium and thonum represent the ole survivals m 
the c arth to div ol types of elements that were common 
mtl c kng distant ij,cs when the atoms now composing 
the tilth were in oursc of formation A fraction of 
the atoms of ur inium and thonum formed at tli at time 
has survived vtr the long interval on account of their 
very slow r ate of transform ition It is thus possible to 
rigird these atoms is Juvmp not yet completed the 
cycle of changes which the ordinary atoms have long 
in c passed through and that the atoms are still m the 
ex ittd state where the nuek ir units have not yet 
arranged themselves m positions of ultimate equili 
bnuni hut still h iv c a surplus of energy which can only 
be released in the form of the charaeteristi radiation 
from a live matter Un su h a view the presence of 
a stc re of energv reach lor release is not a piopertv of 
all iloms I lit onh cit a sp nl diss of itims like the 
ridi a live items whi h h ivc n it yet rca bed the fan il 
St lie for equihl num 

It miv be urged tl it the artifi iil di mttBntion of 
certiin elements by bmibirdment with swift c pirti Its 
gives kfiniteeviden rof i t re if energy in some r f the 
ordinary elements f 1 it is known tl it 1 few of the 
1 vdr gen nuclei releised from aluminium for ex in pie, 
ire expdlt I with su h swiftness tlut the p irti k has a 
cter inlivilual entr^,) than the a pirti le which 
uist tleir 111 oration Unfortunately it is very 
hlh ult to give a defimte answt on this point until we 
know nioie t the del ails of this dismtCpiation 
On the other hand another method ol attack on 
thi luestion has litcome important dunng the last 
few years based on the comparison of the relative 
in i s f the elements 1 his new point of view c an 
I ist I e illustrated l)\ a omparison of the atomic 
masses of hydrogen and helium As wc liavc seen it 
seems very jiroliable that helium is not in ultimate unit 
in the structure of nuclei but is a very dose combma 
lion of four hvdrogen nuclei and two electrons The 
mass of the hdium nucleus 4 00 m terms of O-16 is 
considerillv less than the mass, 4 03, of four hydrogen 
nuclei On modem v lews thea is believed to be a very 
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close connexion between miss and energy and this loss 
m mass m the s)mthesis of the helium nucleus from 
hydrogen nuclei indicates that a large amount of energy 
in the form of radiation has been released in the building 
of the helium nucleus from its components It is easy 
to calculate from this loss of mass that the energy set 
free in formmg one gram of helium is large even com 
pared with t^t liberated in the total dismtegration 
of one gram of radium hor example calculation 
shows that the cnerg) released in the formation of one 
pound of helium gas is equivalent to the energy emitted 
in the complete combustion of about eight thousand 
tons of pure carbon It his been suggest^ by Cddmg 
ton and Pemn that it is mainU to this source of energy 
that we must look to muntam the heat emission of the 
sun and hot stars over long periods of time ( alcula 
tions of the loss of heat from the sun show that this 
synthesis of helium need only take place slowly in order 
to maintam the present rite of radiation for penods 
of the order of one thousand million years It must 
be acknowledged that these arguments are somewhat 
speculative in character for no certam experimental 
evidence lias >et been obtained that helium can be 
formed from hydrogen 

The evidence if the slow rate of stellar evolution 
however eertainlv indicates that the synthesis of 
helium and perhaps other elements of higher atomic 
weight may take plicc slowly m the interior of hot 
stars While m the clectnc dis harge through hydrogen 
at low pressure we can eisily reproduce the conditions 
of the interior of the hottest star so fir as regards the 
energy of motion of the electrons and hydrogen nuclei 
we cannot hope to reproduce that enormous density of 
radiation which must exist in the interior of a giant 
star For this and other reasons it may be very difficult, 
or even impossible to produce hehum from hydrogen 
under hbontory conditions 

If this view of the great heat emission m the forma 
tion of hcliim be correct it is clcir that the helium 
nucleus is the most st U le of all m clei for an amount 
of energ> orrespondmg to three ir f ur i partides 
would be required to disrupt it into its components 
In addition smee the m iss of the proton in nuclei is 
nearly i 000 instead c f its mass i 0073 m the free state 
It follows that much more energy must be put mto the 
atom than will be hi eritcd by its disintegration mto 
Its ultimate units At the simc time if we consider 
an atom of oxygen which mav be supposed to be built 
up of four helium nuclei as si cond iry units the change 
of mass if any in its synthesis from already form^ 
hehum nuclei is so small tint we cannot yet be certam 
whetl er there will lx. a gain or loss of energy by its dis 
mtegration into helium n iclci but m anv case we are 
certain that the magmtude of the energy will be much 
less than for the synthesis of hehum from hydrogen 
Our mformatic n on ll is subject of energy changes m 
the formation or disintegration of atoms m general 
IS as yet too uncertam and spciulative to give 
any decided opanion on future possibilities in this 
direction but I have endeavoured to outhne some of 
the mam arguments which should be taken mto 
account 

I must now Imng to an end my survey I am afraid 
all too brief and madeciuate of this great period of 
advance m physical science In the short tunc at my 


disposal It has been unpossible for me even if I had the 
knowledge to refer to the great advances made dunng 
the petiM under consideration m all branches of pure 
and applied science I am well aware that m some 
departments the progress made may justly compare 
with that of my own subject In these great additions 
to our knowl^ge of the structure of matter every 
civilised nation has taken an active part but we may 
be justly proud that Great Bntain has made many 
fundamental contnbutions With this country I roust 
properly mclude the Dommions overseas for they 
have not been behmdhand m their contnbutions to 
this new knowledge It is I am sure a matter of 
pnde to this country that the scientific men of the 
Dommions have been responsible for some of the most 
fundamental discovencs of this epoch particularly m 
radioactivity 

This tide of advance was continuous from 1896, but 
there was an mevitable slackenmg dunng the War 
It is a matter of good omen that m the last few years, 
the old rate of progress has not only been mamtamed 
but even intensified and there appears to be no obvious 
sign that this period of great advances has come to an 
end There Km never been a time when the enthusiasm 
of the scientific workers was greater or when there was 
a more hopeful feeling that great advances were 
immmcnt This fcelmg is no doubt m part due to the 
great improvement dunng this epoch of the terhmeal 
methods of attack for problems that at one time 
seemed unattackablc arc now seen to be likely to fall 
before the new methods In the mam the epoch under 
consideration has been an age of expenment where 
the expenmenter has been the pioneer in the attack 
on new problems At the same time it has been also 
an age of bold ideas m theory as the quantum theory 
and the theon of relativity so well illustrate 

I feel It is a groat pnvilcge to have witnessed this 
penod which may almost be termed the renaissance 
of physics It has been of extraordinary mtellectual 
interest to watch the gradual unfoldmg of new ideas 
and the cvern hanging methods of attack on difficult 
problems It his Wn of great interest too to note 
the comparative simplicity of the ideas that have 
ultimately emerged hor example no one could have 
anticipated that the general relation between the 
elements would prose to be of so simple a character as 
wc now believe it to be It is an illustration of the fact 
that Nature appears to work in a simple way and that 
the more fundamental the problem, often the simpler 
are the conceptions needed for its explanation The 
rapidity and certitude of the advance in this epoch 
have la^ly depended on the fact that it has been 
(xissible to devise experiments so that few variables 
were involved h or example the study of the structure 
of the atom has been much facilitated by the possibility 
of examining the effects due to a single atom of matter, 
or as in radioactivity or X rays, of gtudymg processes 
going on in the mdividual atom which were quite 
uninffuenccd by external conditions 

In watchmg the rapidity of this tide of advance m 
physics I have become more and more impressed by 
the power of the scientific method of extending our 
knowledge of Nature Lxpenment, directed by the 
disciplined unaginauon either of an mdividual or still 
better, of a group of mdmduals of varied mental 
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outlook u able to achieve results which far transcend the 
imfl giTifttinn alone of the greatest natural philosopher 
Experiment without imagination or imagination with 
out recourse to experiment can accomplish little 
but for effect ve prepress a happy blend of these two 
powers IS necessary The unknown appears as a dense 
mist before the eyes of men In penetrating this 
obscunty we cannot mvoke the aid of supermen but 
must depend on the combined efforts of a number of 
adequately tramed ordinary men of scientific imagmi 
tion Fach m his own special field of mquiry is enabled 
by the scientific method to penetrate a short distance 
and his work reacts upon and influences the whole body 
of other workers From time to time there arises “in 
illuminatmg conception based on accumulated know 
ledge which lights up a large region uid shows the 
connexion between these mclividual efforts so that a 
general advance follows The attack begins anew on 
a wider front and often with improved technical 
weapons The conceptnn which led to this advance 
often appears simple and obvious when once it has 
been put forwird This is a common experience and 
the scientific man often feels a sense of disappomtmcnt 
that he himself had not foreseen a development which 
ultimately seems so clear and inevit ible 
The intellectual mterest due to the ripid growth of 
science to day cannot fail to act as a stimulus t> young 
men to jom m scientific investigation In every branc h 
of s lence there arc numerous problems of fun lamcntal 
mterest and importance which awiit solutioi We 
ma> confidently predict an accelerated rate of progress 
of scientific discovery benehcial to mankind trtainly 
in a material but possibly even m ire so in an intelk t lal 
sense In order to obtain the best results certain 
conditions must however be fulfilled It is necessary 
that our universities and other specific institutions 


should be hberally supported so as not only to be m 
a position to tram aciequately young investigators of 
promise but also to serve themselves as active centres 
of researc h At the same tune there must be a reason 
able competence for those who have shown a capacity 
for original investigation Not least peace throughout 
the civilised world is as important for rapid suentific 
development as for general commercial prosperity 
Indeed science is truly Internationa] and for progress 
m many directions the co operation of nations is as 
essential as the co operation of mdividuals Science, 
no less than mdustry desires a stability not vet achieved 
m world conditi ms 

There is an error far toe prevalent to day that science 
progresses bj the demolition of former well established 
theories Such is very rarely the case For example 
It IS often stated that Einsteins general theory of 
relativity has overthrown the work of Newton on 
gravitation No statement could be further from the 
truth Their works in fact arc scarcely cimparablc 
for they deal with different fields of thought So far 
as the work of Fmstem is relevant to that of Newton, 
It IS simply a generalisation and broadening of its basis 
in fact a typical case of mathematical and physical 
develipment In general a greit prmciplc is not 
discarded but so modified that it rests on a broader 
and more stable basis 

It IS clear that the splendid penod of scientific 
ictivity which we have here reviewed owes much of its 
success and mtelle tuil ippeil to the labours of those 
great men in the post who wisely laid the sure founda 
tions on whi h the s lentifii worker build t> day or 
to quote from the w rds inscnl ed in the dome of the 
National Gallery I he works of those who h iv e stood 
th test of ages have a claim to that respect and 
vcncrition to whuh n t m dem can pretend 


Scientific Problems and Progress^ 

SUMMAOIES OF AdDKKSSKS OF PRESII J NTS OF St-CTIONS OF IHF BRITISH ASSOCIATION 


The Origin ot Spectra 

'^HE focus of Prof McLennan s remarks in his pre 
^ sidcntial address to Section A (Mathematics and 
Physics) to I « delivered on September 17 is Bohr s 
thciry of the ongin of radiation and of atomic structure 
1 vidence in support of tlie theory is drawn largely 
from recent researches on the spectra of the elements 
Among the subjects discuss^ ore the significance 
of the fine structure of the spectral Imes of hjdrogen 
and the recent attempts to devise a model of the 
helium atom capable of accounting for the character 
istics of the helium spectrum 
In dealing with the question of the genesis of atoms 
of various types, illustrations an* given of the view 
recently put fonvard by Bohr that the fundamental 

E recess that must apply consists in the successive 
inding of electrons a nucleus onginally naked 
Bohr’s scheme of electronic orbits for the atoms of 
different elements provides a means of estabhstung a 

‘^All pnMtoDtnl addiMM* an pubi ihad n (tiU o Th* A^vmet 
Biwi of Setmeo tf3 (London John MniisyX 


connexion between specti il senes formulae of different 
t>pcs and the energy levels in atoms and also of 
deducing the values of resonance and ionisation 
potentials hitherto undetermined for a number of 
elements Special att(,ntion is paid to the elements 
of the lead tin and chromium manganese groups 

A number of illustrations are given of the Kossel 
Sommerfeld Displacement Law and the importance 
of the recent work of Fowler and of laschen m this 
connexion IS empliasised Spec trosc opic data recently 
obtained that are likely to lead to extensions of this 
w irk are also discussed 

In deahng wnth the magnetic properties of certain 
contiguous elements anomahes are referred to that 
apparently do not find so ready an explanation with 
Bohrs scheme of electronic orbits for the atoms of 
successive elements as the Kossel Sommerfeld Dis 
placement Law Reference is also made to the pnn 
ciple of quantisation m space recentiy brought mto 
prommence by the mteresting experiments of Gerlach 
and Stem and by the work of R W Wood and Ellett 
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This latter, it will be rceallcd deals with the power 
possessed bv weak inaf,neti( fields of modifying the 
capebilitv sliown by the \apours of mtreury and sodium 
of polansing ndi ition sc itlcrcd by them 

Ihe idial itic h\pf thesis enuncuUd ly Threnfest 
IS discussed end also the use of this principle m con 
jun ti in with the qu intum theory in elucidating 
7 l( man effects of the n rmiltype Reference is made 
as well 1 ) the interesting and suggestive attempts if 
IIusenlHrg ind Sommerftld to find in a development 
of the qu intum theory an exphn ition of the anomalous 
Zeeman effect exhibited by certain classes of speetril 
lines In this ippliration of the quantum theory it 
IS assume 1 th it the doublet separations charaetcristic 
of scries such os those of the are spectra of the alkali 
elements arc in re ihty /etm in sep ir itions produced by 
mtra itomie magnetic fields In conclusion there ire 
illustr itions of the nugnitude of such mtra atomic 
magnetic fields ind a disi ussion of some of the difti 
eultics riiscd by Heisenberg and Somnierfelds theory 
and of s ime objei tions in the w ly of its immediate 
and gcncril i ciptanee 

Physical Chkmistry of Surfaci-s 

flit subjeets dealt with by Prof P G Donnan in 
his address to Seeti in 11 (( hcmistrv) are pnncipally 
milecular iricntvtion ind molcculir dimensions at 
surfaces ind in surfa films molecular concentration 
at surfaces ind its effe t on surface tension electrical 
pjtential differences at surfaces stabilities of foams, 
oil suspensions lyophol ic hydrosols and oil emulsions 
The surf IK especially considered are the liqu d gas 
ind liquid liqu d surf ices 1 he researches of W B 
Hirdv have led to the conception of surface layers 
of orunted molecules is the result of unsymmetneal 
heldsoft Tci surr undingm Iccules ductothepresenic 
ofutiveatms r itomic gr lups The views of Hardy 
hue been (onfinned by the work of \V D Harkins 
and his lollibir iters 

Ihc studv ot ummolecular surf ice layers of insoluble 
sulistaniis on the surface of witer iiiitiitcd by the 
liU 1 ird Ravlcigh ind developed by II Devaux and 
A M irccl n has led in the hands of 1 I angmuir and 
N K \dim to the determination et molecular and 
itfinic d mensions tcrtiin recent investigations by 
X ray meth ds have an interesting hcanng on these 
results 

Lnim ileiulir livers may also be formed by the 
adscipl n f vapours on li pud and solid surfaces 
Dissolved substinccs whiih lower the surface tension 
of a gi Iquid or h |u d h pud inUrfice concentrate 
at the sc intcrf aces Do they form unimolei ular layers ? 

riectric pi tintiil d ftireiiiis exist at the gas liquid 
liquid liquid and s< hd liquid interlaces Ihese 
potential differencfs are alfc tid I v surface active 
substinccs by 1 ms coll dil mi ellcs eU The 
potential differences determine the stibilitics of oil 
suspensions and lyophobie hydrosols The entiial 
potential differences ind the ritic il zone of potential 

difference are of importance in such cases 

The form ition of loncentritcd surface layers and 
surface films plays an important role m the production 
and stabilisation of emulsions Surface actions are 
of importance in biological phenomena The existence 


and activity of the living orgamsm are dynamic and 
depend on an environment which is not in equilibrium 
I he livin„ organism is an tndmiual Further progress 
will depend on the study of the particular actions of 
individuals rather than the avenge behaviour of 
crowds 

1 VOLUTION Ai Paleontology 
Thr presidential address by Dr Gertrude I lies to 
Section C (Geology) is on the subject of Evolutional 
PalTontologv in Relation to the lower Palseozoic 
Rocks ihe problems of the Lower Pala-ozoic Rocks 
still iwaitmg solutii n are in the mam those of elassifica 
tion ind structure which are 1 irgcly mterdependent 
The most satisfactory solution appears to he in the 
application of the principles of cv olutional jjalieontology 
Ihe most effeitive modem i lassifieation of strata is 
that bised ujxn the lommg in of new forms of life, 
but if It IS to he of wide application this must not be 
connected directly with ihanges in the character of 
the sedimentation 

The van Ition m the nature of shallow water faunas 
due to various factors such os timpenture, salinity, 
ind cleimess of the water is illustrated by rcferenie 
to the recent work at the Danish Biologicd Station , 
the classification and correlation of such deposits 
must lie a matter of great dilliculty unless a common 
pnneiplc can be introduied The standard for pur 
posts of classifie Ition must be sought m the faunas 
tf the deeper waters of the Lower Palsozoic seas, 
where the changes m the fauna show pnmanly as an 
advance in the evolutional stage of the organisms 
concerned The vanous shallow water deposits should 
be icftrred to those of deeper water origin when possible, 
or the relative ages may to some extent be determined 
by noting the evolutional stage rtarhed ly vanous 
organisms composing the faun is 
These principles are illustrated by a study of the 
evolution of the Graptoloidea as the rharaetenstie f luna 
of the deeper water sediments ot the I ower PiItozoic, 
and it IS shown tint import int evolutional stages ore 
ehiraetenstic of definite geological horiztns, these 
bemg recognisable witluut any knowledge of the 
vanous Graptolitc sptiics In the fiunas of the 
shallower w iters the evolution of certain features in 
some species groups of the Tnlobita are described and 
the horizons at whii h these occur are noted Mention 
IS made of the work ilready published on other fossil 
phyla ind attention is especiilly directed to that of 
vanous observers on the evolution of the corals in 
the ( arbemife rolls as the type of work to be aimed at 
m the future in the Lower Palxoaoie Rocks 

Ihe rid purely dcscnptivc work so often earned 
out entirely in the museum or laboratory must give 
pi lee to that in which fossils are regarded as parts 
of once living entities possessing definite ancestors and 
descendants dev elopmg along definite lines the relation- 
sbqis of these being controlled always by field work 

Zoology and its Human Aspects 
Prof Ashworth devoted the first part of his 
address to Section 1) (Zoology), on September 13 , to a 
bnef retrospective glance over some of the lines of 
development in zoology since the last meeting in 
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Iiverpool He referred to the rapid extension of 
physiological methods of inquiry to the lower or^m 
isms the distostry of artificial parthenof,cntsis the 
intensive study of egg clcas ‘Xf,e cell hma^c and the 
maturation of the egg and sperm the remarkalle 
progress of c> tolog) , and to rese in hes on the structural 
basis of heredity and on the nuclear mcclianism 
correlated with sex Other subjects discussed were the 
study of the finer structure of the ncr\ e cell ind its 
processes and of the-neuromotor system of the Protoroa, 
the msestigations on the abate Protozoa cspcciallv m 
Paramseuum with the purpose of ascertaining whether 
decline and death depend on inherent factors r on ex 
ten al conditions and the researches on the i ulture of 
tissues which are leading to a knowledge of the con 
ditions which determine the growth and differentiation 
of somatic eells 

In the second part of the address some of the bear 
mgs of zoology on human welfare were censidtred 
At the time of the last meetmg in LivcnJJ 1 insects 
were suspected ol acting as transmitters oi crtiin 
pathogenic orginisms to man 1 ut these cises were 
tew and in no single instance had the life >clt f the 
organism been worked out and the midc if trins 
mi Sion Inm insect to man oscert lined flic pirt 
pi ived 1 y the mosquito as host ind tr insih tier of 
the pirasite cf malaria was mtde kn wn h\ Kiss 
neuly two >eirs ifter that meeting (ff the ten 
important examples if arthropods new prned to ict 
is dimers of pathogenic organisms ti man Prof 
Ashw irtli chose three for onsidcritim namclj 
Stcgomjia and yellow fever tsetse flies ind sleeping 
SI kniss and the flea Xenopsylla chtofii and plague 
this list providing a fine illustriti n cf tic \ due of 
careful work on the systematics and on the structure 
ind bun mics of the insect concerned Intensive 
work ( n the Prot izo i h is been an outstanding fc itun 
during the last twenty five vears and Lntamrba 
ht I lylica the organism of amrcbi dvsenten was 
taken as an cximplc of the import me c ot researches 

n Pr ilozoa w luch directly affect mil Of the n t d Ic 
investigations on pirasitie worms reference wi male 
t the great advances m our knowledge cf the life 
history and bionomics of Ancylostoma and cl S h t 
s ima (Rilharzia) which h avt enabled effcetive me isures 
to be taken against mfcction by these parasites 

Inemcluson Prof Ashworth referred to the pi mc 
ind V due of zoology in the medical eum ulum gave 
an outline ol the subjects which he considered should 
lx included in the course of zoologv fer medic il 
students and invited discussion on this part of the 
iddress 

Tit£ BxmsH Eupire as a Maritimi- State 

The subject of Dr Vaughan Cornish s presidential 
address to Section E (Geography) is the Geo 
graphical Position of the British Empire It may be 
thought that an Pmpire on which the sun never sets 
with lands m both hemispheres and on every continent 
cannot be assigned a place upon the map and in fact 
so long as It IS regarded from the contmental point of 
view it cannot be giv cn a definite geographical position 
It IS, however, a montime State, the metropolitan and 
other provinces being united by cxiean routes on which 


he British ports of call whii h c on be used as naval 
stations, but separated strategically by those parts 
of the ocean which ire not so provided ind are readily 
damin ited from the ports c t other Great Powers An 
examinition of these conditiins shows that taking 
account only of the communii ations whirh arc avail 
al le in all circumstinees the lands of the British 
Empire arc ronncctid by the Atlanti and Indian, 
separated by the North Pacific Ocean Hence the 
geogriphical position of the 1 mpirc is well represented 
by the form of Merc ate r map in which the meridian 
of Grtenwirh is central md the right mil left hand 
edges are at Imgitude 180 I he Empire thus 
appears astride the N rlh \tlantu ind the Indian 
Oce m, but with its P ic ific shores unconnected 

\ symmetn al arrangement is revealed upon this 
mip if a direct line (part of i great nr le) lie drawn 
frtm Halifax Nov i Scotia the eastern terminal of the 
Canadian Pacific Railway, to 1 remantlc, the western 
terminal perl ef the Austrihan railways This direct 
line (twisted on the map into the form of the letter S) 
pis e thr ugh Lower 1 gypt elosc to the Sue/ Canil 
wl ith is not verv far from its m ddle point It follows 
s TOcwhat closely the miin steamship tn k of the 
r mpin At me c nd is t an id i it the other \u tral isia, 
the I ntish Wts on the north and South Alrica tn the 
s ith Ihe toloured populations of the Empire are 
also listnhiUd symmetnrallv with rtftrtnre t the 
lint tl cse of Indi i on the east of Africa m the west 
s) that the greit circle from Hal fix N S eastwards 
t I remantle the geometrical axis of the Empire 

Iht I mpin as thus niipi>td can bt hown to hive 
an intcrmcd iti jiosition on the present commirtial 
ind intern tic nil c ommunit ations c f the w rid such 
s nj other Great Power 0 tuples so that the British, 
m i greitei degree than my other people ire the 
d a rl tepers t f the world 

The ec nsohdation of the position turns e n the future 
f colonisation during the time which rem ins 1 efore 
the untilled I mds of the world arc occupied b\ pe is intry 
Jn the secc nd part of the address the present tindeney 
of this movement is traecd both amon„ ol ured md 
white peoples, and spetml attention is given to the 
questim, now so much debited whether i surplus of 
Lirth rite over death rate in Great Bntuin is or is 
not in the interests e f the country, of the pcc pics of 
the r mpire and of mankind 

Population and Unemployment 

The common impression that Europe is already 
threatened with over population mav be traced 
tl two sources — to observaii n of the exceptional 
vcliime of unemployment to day, and to the words of 
certain economists describing Europe belore the War 
Sir William Bevendge deals wath these subjects m his 
pr sidcntial address to be giv en to See tion F (Eronomic s) 
onMcndiy September 17 Unemployment docs not 
ntc ess inly or naturally point to excessive gniwth of 
population severe and prolonged unemployment has 
occurred at times and in countnes which were certainly 
not morkeel by over population Statements such os 
those of Mr Keynes, that 1 urope was over populated 
even before the War appear ill founded , m Europe, 
no less than m the New World, the yield of com 
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per acre and per head of the population was ruing, 
not falling , the pnre of com relatively to other 
commodities was falling, nut rising, up to the eve of 
War There is still room for the expansion of the white 
races In Britain, as distmct from Europe as a whole, 
the rate of material progress w hich marked the Victonan 
age was not maintained from 1900 to 1910, this 
apparent check, however, may have been temporary 
and due to special causes 

In considering the position of Britain after the War, 
the example of German Austria, a highly speciahsed 
and advanced community depending on free trade over 
a hr„c and varied area, is ipposite Ihe optimum 
density of population m my given region depends, not 
on that region alone, but also on the economic condi 
tions and needs of the rest of the world A decline of 
international dcahng hurts all, but most of all the 
highly specialised communities typified by German 
Austria and Bntam The suggestion that we sliould 
avoid the Austrian nsk m future by aimmg at self 
sufBciencv is not practical Bntam, as we know it, 
and with anything hke its present population, depends 
upon peace and trade Its excessive unemployment 
to dav ran be fully explained by the War and its after 
math of economic disorganisation, and the remedy 
must be sought elsewhere than m birth control 
Though, however, increased birth control is not re 
quired hv the conditions of Europe before the War and 
IS irrelevant to its present troubles, the problem of 
numbers has to be ficed Mon cannot with safety 
indchnitelv reduce the death rate and leave the birth- 
rate to look after itself , as a matter of history, he has 
at ilmost all stages of his development limited the 
number of his descendants The problem of popula- 
tion is, at the moment, a matter for suspension of judg- 
ment and inquiry Two inquines in particular are 
suggested one, into the potential a^cuitural re- 
sources of the world, analogous to the mquines made 
at various times as to coal , the other, into the physical, 
psychological, and social effects of the restriction of 
fertility which has become general among European 
races in the past fifty years 

Transport and its Dfbt to Science 

Sir Hi-nrv Towiers address to Section G 
(Engineering) deals with the subject of transport and 
Its indebtedness to science Since its foundation the 
city of Liverpool has been associated with transport, 
and no town owes so much to the facihties to trade 
whiih transport has afforded, or has played so fre- 
quently the part of a pioneer in the inception of new 
method The Mersey and 1 rent Canal, the Manchester 
Ship ( anal, the Rainlull Railway trials, the electrifica- 
tion of the Liverpool and Southport radway, and the 
Commercial Motor Trials of the Liverpool Self-Pro- 
pelled Traffic Association testify to this 
All advances in methods of transport have been the 
result of the availability of scientific knowledge Smee 
the time of Watt these advances have tsS:en place 
when the " ordered knowledge of natural phenomena ” 
has allowed Progress has depended upon this know- 
ledge, locomotive design benefited by the expen- 
ments of Schmidt , electnc traction by the numberim 
researches into electrical phenomena, and the develop- 


ment of the turbine by Parsons the work of the 
latter gave a fresh impulse to manne transport The 
motor car and the aeroplane owe much to the Otto 
cycle and the work of Dmmler on internal combustion 
engmes The above are the results of work on methods 
of propulsion The advance in our knowledge of 
material has also played its part Until the invention 
of Bessemer the material requisite was not available 
m quantities sufficient to allow of much progress being 
made The early work of Hadfield on alloy steels has 
developed in such a manner that the motor car and 
the aeroplane are possible as we have them to day 
It IS not alone m general and large questions that 
scientific knowledge has helped transport, but it can 
be shown that a careful investigation of the properties 
of the steel from which locomotive crank axles are 
made has led to a large mcrease m their life 

One great trouble with scientific development on 
industrial hncs is the difficulty of obtainmg correct 
results from practical application The transport 
bodies have no axe to gnnd in the use of any^ particular 
thing, and should show their appreciation of their 
indebtedness to science by freely giving the results 
of their work 

Another trouble wbiih still exists is that the personal 
contact of the scientific man and the practical engineer 
does not occur frequently enough, and the meetings 
of the Association should be more freely used for this 
purpose 


Ecypt as a Fieii) for Anthropological Research 

As the habits modes of life, and occupations of all 
communities are immediately dependent upon the 
features and products of the land in which they dwell, 
any inquiry into Egyptian origins ought to bi^in with 
the question. What were the physical conditions which 
prevailed m Egypt and its bordenng deserts in the 
period immediately preceding, and dunng the rise of, 
the Lgyptian civilisation ? Discussing what is actually 
known about the fauna and flora of the dynastic and 
predynastic periods, Prof Newberry, in his presidential 
address to be delivered to Section H (Anthropology) 
on September 17, shows that a maten^ change must 
have taken place in the character of the chmate of 
North Fastem Afnca since pre-agncultural days The 
fauna and flora have receded southwards, and the 
physical conditions which now prevail in the region 
north of the Atbara arc similar to those which prevailed 
m the deserts on either side of the Lower Nile Valley 
m early times The people hving in this part of the 
Anglo Egyptian Sudan are Hamite, and, as Prof 
beligman has shown, the least modified of these people 
are physically identical With the predynastic Egyptians 
of Upper Egypt Prof Newberry suggests tlut they, 
like the fauna and flora, have receded southwards under 
the pressure of the advance of civilisation, and that 
the physical conditions of the country have preserved 
them to a great extent in their primitive life and 
pursuits The picture of hfe m the Taka country as 
drawn by Burckhardt in 1813 would, except m some 
unimportont details, equally well depict the pre- 
dynastic Egyptians 

Prof Newberry proceeds to show that the earliest 
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aviluation m Egypt arose m the Delta, and that it 
spread up the nver Before Menes conquered the 
north there had been a kingdom of Middle and Upper 
Egypt, and before that a kingdom with itj> capital at 
Sais in the Vorth Western Delta The people of the 
North-Western Delta were closely connected with the 
early Cretans, and were of the same race as the pre 
dynastic people of Upper Egypt In the Eastern 
Delta at an early penoid lived a pastoral ckn that 
had come m from Western Asia and brought into 
Egypt the domesticated goat and sheep, as well as two 
important cults connect^ with trees that were not 
indigenous to the soil of Egypt The absence of timber 
trees makes it doubtful whether the art of the carpenter 
arose in the Nile VaUey Architectural styles founded 
on wood construction cannot well have originated in 
a timberless country, nor could the art of building 
sailing or sea going ships It m ly be doubted that the 
custom of burvmg the -dead in wooden cofhns arose m 
h gypt , the resins used in embalming were not native 
to the Nile Valley No incense trees or shrubs arc 
known in Egvpt, hence it is probable that the cere 
moniil use of imense did not anse there Such are 
some of the anthropological questions raised by a 
study of the flora of the Lower Nile Valley 


Symbiosis in Animals and Plants 

Prof George H F Nuttall s address to Section I 
(Physiology) dealt with (i) Symbiosis m plants 
hchens, root nodules of legummous plants, the 
significance of micorhiza in various plants, especially 
orchids , and (a) Symbiosis in animals Algx as 
symbionts in various animals, symbiosis m insects, 
micro organisms in relation to lummescence in animals 
The subject is one of broad biological interest, an 
interest that should appeal equally to the physiologist, 
pathologist, and parasitologist It is a subject on 
wh ch much work has been done of recent yeirs, and 
information relatmg thereto hes scattered in the 
scientific literature of dififerent countnes 

The term symbiosis denotes a condition of conjomt 
hfe existing between different organisms that are 
benefited to a varying degree by the partnership 
The condition of life defined as symbiosis may ^ 
regarded as balancmg between two extremes, complete 
immunity and deadly mfective disease Symbiosis 
has doubtless ongmat^ from parasitism One eondi 
tion merges into the other, there bemg no hne of 
demarcation to separate them Some orgamsms sup 
posed to be symbionts to day may prove to be parasites 
on further investigation Ciertam structures that have 
been desenbed in the past as normal intracellular bodies 
m animals and plants have m a number of cases been 
shown to be micro-organisms which can be cultivated or 
symbionts that are transnussible hereditarily from host 
to host The address constitutes a summary of what 
is known to day of symbiosis m the animal and vege- 
table kingdoms Apart from its scientific interest, 
the economic importance of studies on symbiosis is 
exemplified by what has been established, on the 
botamcal side, with regard to the root-n^ules of 
leguminous plimts,the germination of orchids, and the 
ongm of tubers 


Mental Differences betwesn Individuals 

The address by Dr Cynl Burt, president of Section 
J (Psychology), deals with the mental differences be- 
tween individuals, with special reference to applied 
psychology in education and industry The most 
remarkable advances made by psychology during 
recent years consist in the rapid development of what 
threatens to become a new uid separate branih of 
science , namely, the study of individual differences 
in mind The numerous data collected from vanous 
fields of applied psychology — from the psychology of 
education, industry, and war, of mentd disorder, 
defii lency, and enmt- art now sufficiently extensive 
and trustworthy to deserve co ordination mto a single 
systematic body of knowledge 

Parly pseudo scientific attempts to diagnose mental 
characteristics from physical and other signs were 
misled by an inadequate technique The truf pro 
cedure was supplied by Sir Francis Galton, who applied 
to the general problem two special methods of inquiry — 
the statistical method of correlation, and the expen 
mental method of psychologital tests These in turn 
rest upon a fundamental assumption, whuh recent 
work has venfied — ijbt continuity of mental vonation 
This IS the keystone of individual psychology as a 
sc It net 1 he different es between one man and another 
arc always a matter of “ more or less, seldom, if ever, 
a question of presence or absence or of all or none ” 
There are no such things as mental types , there are 
only mental tendennes 

The general scheme under which individuals are to 
be studied is much the same, whether they are normal 
or supemormal, backward, defective, or delinquent, 
01 ordmary applicants for vocational guidance 

The positive foundations for a practical psychology 
of individual differences have been laid in three biOM 
generalisations, each the separate suggestion of recent 
experimental work T hese consist in a trio of important 
distinctions the distinction between intellectual and 
emotional charactenstics, between inborn and acquired 
mcnul tendencies, and between general and special 
capacities The future progress of individual p-ycho 
logy will consist chiefly in devismg more exact methods 
for examining mental qualities under each of these 
respective he^s 

Asctcts of thk Study of Botany 

Mr A G Tansley s presidential address to Section 
K (Botany) deals with some aspects of the development 
of pure botany during the last thirtv or forty years, 
especially m the Bntish Isles By means of quotations 
from representative botanists of the last decade of last 
century, the views held at that time on the relation of 
morphology and physiology —that they were two 
independent 'disciplmes or branches of botany — 
are illustrated It is pointed out that httle progress 
has been made towards reahsing the idea of deteimminff 
the genealogical tree” of the plant kingdom, and 
this not so much from the fact that our knowledge is 
still incomplete, as because, in the recent words of a 
great authority, it has become evident that the past 
development of the plant kingdom is represented by 
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a scncb uf keparatc lincb sutne stritchmc; into a 
remote past, others of more recent onf,in,’ and “ it 
would elmost seem tint missinj, links have never 
CMstcd The merc'tsmp doubt is to whether many 
orpins formerly roBirdeel is homolo(,ous art reilly 
homologous in the strict sense is mentioned, and 
It IS sut,f,tstcd that our inereasinj,, thout,h still rudi 
mint ere knweled^c of the fictors that determine 
orj, inic lorm will le id us t > espeet i rteurreme of the 
simi formitiM fie tors produeinf, similir structures 
on different lines ot descent indepcndentlv of parti 
I ul ir hfi conditions 

rhesodllcd NeoDirwman mount of evolu 
tion IS then stated ind its wcik points indicated 
and a dcsinptioii of the (hin),e!. brought uliout bj 
the work of Mendel and his followers of l)e Vries and 
of Johinnscn, leads to an attempt to form i picture 
of the origin of species in the light of present knowledge 
It IS sliown that the problems of phylogenesis and 
ontogenisis are neeessinh interlinked and it is 
suggested th it in the i vusal study of development of 
the indie iduil lies the best hope of determining 
evcnliialK the re il n itun of the genes which 
genetiiists must postuhte to account for the obsened 
phenomen i of inherit ince 

Fmphasis is laid on the view that the eentral and 
\itil pirt of biohf,\ IS ind must be, the studs of 
proicss lud it is su gtsted tint onh by stressing this 
point of \iiw espeiiilh in element in teaehing will 
it be possible to retiin the powir of looking at the 
science of pi ints vs a whole and thus of eheeking the 
disruptive tendeniits which liave led to the scgrCj,! 
tion of different brinehes of the subject 

ThI ImiATlON 01 IHI PlOPLE 

Proi 1 P Nunn, in his address to Section L 
(Ldueiitional Suenee), pointed out that the aim of 
jxipul ir education is to trim the }oung to conserve and 
develop those eli mints in the tr edition of national life 
and Aftivitv which are consciousl) judged or instinct 
ively felt to hi of most wi rth Its content will there 
fore, alwivs ixpriss the distmitivi ethos of inition, 
and, m partiiulir will reflect thi prev ilent view as to 
the proper relation between the indtviduil ind the 
social bod) Assuming that in (in it Untam we are 
committed to the ideal of equal citizenship for all, the 
ultimate aim of our schools must be to bring all children 
effectively under the influenie of those currents in our 
cultural tridition which have the greatest and most 
endurmg value Consider ition shows that these must 
include m addition to our typii il traditions of char 
acter and manners, the traditions uf creative activity 
represented m literature science, and the fundament^ 
arts and crafts The aim thus indicated caimot be 
achieved so long as education ends for most boys and 
girls at lourtcen , but it dues not nteessanly imply a 
grammar school cumiulum for all A tcchracal 
training, provided tliat it embodies some dignified ' 
tradition of intellectual, aesthi tie, or practical activity, 
satisfies the entenon laid down It is, however, 
essential that all education should be liberal in outlook 
and scope 


Science and thf Agricultural Crisis 

The mam purpose of the presidential address delivered 
by Dr (harles Crowther to Section M (Agriculture) 
IS to indicate some of the directions in which immediate 
help towards the alleviation of the agricultural crisis 
can be given by the man of science, and some uf the 
linc*^ along which development of our scientific and 
educational organisation is more espcciallv necessary 
at this juncture 

Ihc most fundamental of all kinds of assistance that 
SI cnce cun give the f inner is that furnished by way 
of research but this must of neitssity be slow m 
development, and dependent for the dissemination of 
its results throughout the industry upon an extensive 
and cfliiicnt advisory organisation m close touch with 
the farmer 

Simihrlv also my raising of the stand ird of firming 
through form il education i monly lie effci tid gradually, 
ind the tomlusu n is reithed therefore that the most 
hopeful wiv of rcndcnn„ issistincc quieklv is through 
advisors work Thi root difficulty of agncultural 
education tl work in the pist his been to secure a 
sulfuitntly mtimite and widespread contait with the 
farmer mil for this purpose no a, enry at our command 
IS so valuible as idvisiry work involving as it does 
i eontaet with the mdividiul firmer whiih is both 
direct md sympathetu originatm„ indeed in most 
lasts out of a din t icquest for help 

Ripri pio^nss through advisory work postulates, 
howevci a far more numerous staff of advisers than 
are vvuliblc at present, somi lounties lieing indeed 
totillv unprovided fc while in mmv others the 
advisory staff consists of only one man in tile person 
of the ( ounty \gricultural Org miser It is here where 
the next extension of facilities shtuld tiki plue In 
relation to the oig inisalion opcriting in direct contait 
with the firmer rtsrareh anti orgmisid t duration ire 
for the time hi mg adequately dcvelojicd the latter 
mdt ed prudut ing now 1 1 tmsider ihli surplus of trained 
men foi whom employment m education il work is not 
aviilablc This in itself implies a certain loss of pro 
portion in the development of the whole agncultural 
education il organisUion and is to be remedied by the 
extension of thi bist upon which the whole structure 
rests whith is constituted of advice elementary 
agncultural education and propigmda At the same 
time i closer degree of eo ordination and ro operation 
between the vanous elements of the idiicational 
orgmisition is desirible 

In conclusion, although advisory work may be our 
most effective means of rendenng immediate help, a 
more permanent contnbution to the future prospenty 
of British agnrulture will be made through our ^uca< 
tional system in the training of the fanners of the 
future As yet wc have not succeeded in persuadmg 
the general body of farmers that teehnieal education 
IS an essential clement in the training of the young 
farmer The natural development of such a convicuon 
must perhaps be slow, but might be greatly accelerated 
if more importance were attached to scientific tramutg 
as well as practical expenence m the letting of farms 


fnatel in Grmt Bnlrntn if'B.ti'Bi Cuuik Limiibd JUmlurg^ 
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The Ministry of Health 

T RUF versatility is a very wonderful thing, a fit 
object for the admirabon of crowds History, 
winch IS life, offers few examples of true versatility, 
but what history omits Shakespeare supplies and 
modem governments assume Thus the Henry of 
poetry 

Never was such a sudden scholar made Turn 
him to any cause of policy The Gordian knot of it 
he will unloose, Familiar as his garter 
In modem governments too abstmsest speciahsms 
must be presumed to grow like the summer grass, 
fastest by night Although Sir William Joynson Hicks 

had already held three governmental posibons within a 
year it may not have been the poetual parallel that 
has just led to his appointment as Minister of Health , 
It mav have been the old outworn I’latomt view of 
the abilities or absence of them essential t ) a states 
man 01 even mere jiolitual exigency Of one thing 
wc are sure that the development of a young but 
\ itallv import int Ministry has been del ivtd wc hope 
c nly temporinly by the appointment If a surgeon 
should ever be offered the wools ick there is not a 
lawyer but wtuld deem his previous courses to have 
been very vain indeed but to bestow the title of 
Minister of Health upon a lav man evokes singularly 
little comment Wc must be mher than we imagine 
w c are m jiohtu al genius if the solution of such problems 
as the inception of an administration of state medicme 
( in be taken up m a social organisation of such magni 
tude and complexity as our own at the rate of lour a 
year But there is to the public \ lew an appearance of 
difference between the legal and the medical rases, w hich 
must be examined and understood before we an proceed 
intelligently towards an improv cd condition of iffairs 
This aspect of the matter his never been analysed 
more shrewdly than by Sir Lenthal Cheatlc, who so 
long ago as last January set forth to defend the. 
Ministry of Health from the Ministers m the Nineteenth 
Century and After In his balanced and moderate ex 
position there is not a loophole left for pohtical control 
of the office because the ..ole reason lor politic al c ontrol 
is objection to medical control and of such objection 
nothing survives Sir Lenthal ( heath s examination 
He realises that Dr Addison s appomtment — a purely 
politicail appointment, by the way — did not prove, m 
the opmion of many people, to be a gc od one There 
have been lawyers who have held the Lord Chanrcllor 
ship and failed m it, lawyers who have held the Premier 
ship and come to gnef lawyers who have held the Irish 
Secretaryship and brought gnef to others , but it is still 
considered nght and proper to appomt a lawyer 
Solicitor General, although of Soliators-General some 
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lia\e been better than others Sir lenthal Cheatle 
realises that a man can be a pood Minister of Health 
and a bad political tub thumper, or i great doctor and 
a Ind Mmister of Health Ht realises tint the members 
of the medual profession attuilK m the House of 
tommons and available for so greit i post, are very 
limited in number and that ofiasions mas insc when 
the kind of man sv inted would has t no scat Most of 
the mi die d members of the present Parliament are 
there bei iiise first or lost thes are pohtimns, and 
betwiin them tiny represent cscry pirt> opinion m 
the T 1 lusi Thes in not tliire heeause pohties is 
the high roid to profession il ids imement It is not 
It IS i hohbv for mtdie il men who ire ilso men of 
leisure the politic ills minded ri prcscntatis es of 
politic ills minded constitiien iis whi happily bnng 
into the delibe ritions il I’lrliiment neserthekss a 
vnilth of spccnl knowledge s iluable to the com 
munits 

\Vc fill t ) see in an) me jf these ireumstinees an 
im medial le delect in medical le presentation or in 
iiisu|)er il Ic 1 irrier to the ippnntment of a Minister 
iblc to dire t the first sic ps f the nati m ilon„ the 
pithsvas to i son ills rrf,inistd heiltli ind fitness 
But tint pith IS nDt one ol f irensic argument It is 
one of s ision and disc os erv possible onl) to him whose 
mind IS well prep iied for the „tmiituti in of the c re itive 
idea b) long ind disc faniiliirits with the discipline 
of Ills sciincc it first hind \( r must he be sunk 
beneith the weight of problems ol poll ) ind idmmis* 
trition fi rei£,n to his odicc or deprived of jurisdiction 
essentul to its unit) Sir Icntlnl (.heitle is right 
in isseiting that the truth dignity and feree of the 
publie utteranees of such an olliec would tlieniselses 
advance the c luse of hcilth and instniet ind benefit 
mankmd The requisite abilit) is one thit is tvpicallv 
British, exemplified in es er) dc partment of our t oloniol 
admmistntion, and particularls m the nse of the 
science of tropical medicine, which is state mcdieme, 
under the guidinee of British workers 

Possibl) It IS true that the medical profession itself, 
having arrived at i cleir perception of its functions 
in modern sociil life, has not reilised how it can make 
them properly effective But this opens up questions 
of great complexity coneeming professional and public 
psychology, both separately ind in relation to each 
other The pendulum of popular opinion concemmg 
medual men swings from excess to excess through 
Ignorance In moments of personal thankfulness a 
doctor IS i saint , in moments of collective contempla- 
tion he is sometimes worse, but never better than a 
wordy fool The people have invented proverbs 
about doctors, as they have invented proverbs about 
everythmg they distrust proverbs about their difier- 
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ing and about their mistakes But let a man go to 
his doctor, or his doctor come to him — a sort of re- 
conciliation occurs It IS a wider thing than it looks, 
for at heart it is i reconciliation between life and 
science The burden of achieving that same iccon- 
c illation in politics must fall mamlv on the shoulders 
of the medical profession Its members we should 
desenbe at present is inarticulate rather than dumb, 
for the medical profession is, after all, a thing of vast 
subdivisions Alcdicil science and the profession are 
not interchange ibk terms and the battle is not the 
doctors alone, but theirs for sc lence and the ids inee- 
ment of social life 


Time lived and Time represented 

Durle et stmultaniiU a propos de la ihfone d Liiislein 
Par Henn Bergson (Biblioth^que dc I’hilosophie 
eontempor line ) Dtuxiime edition, 011^011 nice 
Pp XH jSq (Pans Felix Akin 1923) 8 francs 
net 

W ill N M Bcr„son published the origin il edition 
of this boc k list )car he refused to allow its 
translation betause he regarded the work as tenti 
tive It w IS the result of a special studs which had 
required a setting aside of pure!) philosopliieal research 
in order to concentiite on mathemitieil problems 
The effect of his intervention in the relitisist contro 
versy, which he recognised to be vital in its bcanng 
on the future of mathematics and metaphysics, could 
not be foreseen He has now published a second 
edition, and while he has not found it necessary to 
resnse or alter or modify the first, he has added three 
appendices, which not only greitly enhance the value, 
but also enable him in a most striking way to reconcile, 
and bnng into harmony, his theory of time as funda- 
mental realit) , 1 etoffe m6me de 1 umvers (“ il n’y a 
pas d etoffe plus resisUnte ni plus substantielle ’), 
with the principle of relativity, aecordmg to which 
time IS a variable coefficient, entering with vanable 
spatial coefficients into infinite systems of reference 
The first edition of the book was reviewed in Naturb 
of October 14, 1922 The review led to a correspond- 
ence which IS interesting in the fact that it concerned 
the problem which has called for the new matter m 
the second edition Ihis new matter is contained, 
as we have said, m three appendices, which, though 
each IS complete with its own sepamte topic, are 
sequential in the argument and cumulative in force 
The first deals with the mterestmg paradox, “Le 
voyt^e en boulet ” A very striking mathematical 
demonstration of it is furnished m a letter addressed 
to M Bergson, ‘ par un physicien des plus distmguds,” 
which he quotes m full Two observers, Peter and 
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Paul, are standing together, and each marks the 
hour 0 ^ on hts synchronous clock Paul is then 
earned suddenly outwards from the earth a specified 
distance and back again m a rectihnear and uniform 
movement relatively to the earth and at a veloaty 
of 359,807 kilometres a second On his return, he 
finds that Peters clock records S'*, while his Pauls, 
records 4*, and it is proved by means of Lorentzs 
formulae that each clock has quite correctly measured 
the time of one and the same event 

Bergson s reply to his correspondent is clear ind 
precise, and involves no dispute as to actual matter 
of fact lie IS able to admit the discrepancy in the 
time represented and also to affirm the identity of the 
time lived and yet to reconcile the paradox He 
beyns by pointing out that the shortcnin„ of the time 
as measured by Paul s clock is point to {joint analc jus 
to the contrictm}, of Piul s dimensions as h s d st an e 
increases in Peter s {jerspective Does Petei th nk he 
asks that IxK-ause Paul diminishes in his perspective 
he is really be cominf, the dwarf he apjjears ? lie d es 
not, and he need not and neither need he sup{)os< 
that Paul s rttardinj, cl irk is really renistcrin„ shorter 
time Paul s time like Paul s dimensions is the time 
represented by Peter as that which Ijelongs to i system 
of reference whic h is not Paul s, but Paul s system in 
uniform translation relatively to his own It is only 
Paul s system for Paul when he is immobilised in the 
system The {laradox anscs from supposinj, that 
Peter is immobilised in his system of reference that 
Paul similarly is immobilised in his and that the 
two systems, while immobilmd arc moving, relatively 
There is only one time lived, and that is the time of 
the system in which the observer is immobilised I his 
may be Peter or it may be Paul but if it is Peter 
Pauls time is represented time for Peter, and vice 
versa Bergson s conclusion is the formulae of 
Lorentz quite simply express what must be the measure 
ments attributed to the system S , if the physicist in 
system S is to imagine that the velocity of hght is 
tlie same for the physicist in S as it is for him in S 
The second ap{>endix deals with the reciprocity of 
accelerations p, there perfect equivalence between 
relative systems of movement when, as m the shock 
experienced at the sudden stopping of a tram, there 
IS a {jsychical exiienenee which has itself no equivalent ? 
In other words, can there be pure reciprocity in accclera 
tions when certain of the [ihenomena concern only 
one of the systems ? The argument of this appendix 
IS especially important, and illuminates for the first 
time a very puzzhng position Stated briefly, it is 
as follows If we analyse the acceleration and fix its 
elements as a succession of represented systems, each 
m Its turn bemg a system S' with represented time ( 
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m relation to an immobilised system S with real time 
t, then the reaprocity is simple and complete, any 
system which in relation to a system S is a system S' 
can Itself be a system S, provided that when S' changes 
to S i becomes t Ihe symmetry is {lerfcct But 
we on the contrary arc continually representing to 
ourstlves one immobihsed system S to which we oppose 
*1 multiphcity of distinct systems anunated by various 
movements, ilthough we still represent them as one 
uni {uc system S When the passenger is thrown 
from his seat by the sudden stoppage of the trim, it 
IS because the material {joints of his body do not 
preserve invariable {jositions in relation to the tram 
There is no dissymmetry but instead of a reciprocitv 
b( tween S with i and b with 1 , we h ive to make the 
real time belong successively to S with < S with 
t iiid so on Ihc complexity may be infinite, and 
whit wc ire trvin„ t do is then to mikt one immobil 
I td sy tern S le iprn il with infinite systems con 
s dircd n jt as infinite but is one ind unique 

Ihe most important appen h\ is the third it deals 
with red time ind worll lines ( Temps propre ct 
ligne d uni vers ) It is nit po si hie to abbreviate 
the irgumcnt which mast be rnd here wc can only 
indicate its nature It takes its st iit from an equation 
<{uottd in full Irom Jean Btcquerel Given a material 
system of reference all the points of which arc in the 
same state of move ment (i e inv fjortion of matter 
111 which the s{jatial distance sejjarating events is null), 
the time between two events which on observer will 
measure is the time t pro{)cr to the system the time 
which its clocks are registering A clock in a movmg 
system (whether moving uniformly or non uniformly) 
measures the fength, divided by the velocity of hght, 
of the arc of the world line of the syestem This 
principle is worked out to show that in a system in 
uniform translation (the earth for example) two 
clocks to be identic il and synchronous must be in 
the ame place let one be suddenly and rapidly 
displaced, and at the end of a certain time (the time 
of the system) be replaced, it wnll be found to be re- 
tarded Bergson accepts Becquerels demonstration 
(barely indu ated here because the mathematical 
equations are omitted), and proceeds to show how the 
physicist and the philosopher have each a distinct 
interest the physicist must represent a time which is 
infinitely variable, the philosopher must ofiirm a 
time which is absolute and lived Ihe two interests 
must be respected and can be recorii iled 

FmaUy, Bergson considers Emstem s case of a field 
of gravitation produced by the rotation of a disk In 
such a system, he quotes Einstein as saymg, *' It is 
impossible to determme time by means of clocks 
which ore immobile as regards the system ” But is 
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It true, asks Bergson, that the disk constitutes ont 
system ? It IS only a system if we suppose it immobile , 
but in that case we are placing a real physicist on it, 
and then on whatever pomt of the disk we immobilise 
this real physicist with his real clock, we have the time 
which IS one and hved In short, we have to choose 
Either the disk is thought of as rotating and then 
gravitation is resolved into inertia This is how the 
physicist represents it, and not as it is for him living 
and conscious , but then the times measured by the 
retarded clocks are represented times, and of these 
there is infimty, the disk will be a multiplicity of 
systems Or else this same rotating disk is thought of 
as immobile Then mertia at once becomes gravita 
tion The real physicist now hves its time and so 
considered time is one and the same everywhere 
The importance of the book from the point of view 
of philosophy can scarcely be exaggerated It accepts 
frankly the poridox of relativity, behind it, and 
exposes it The retarding of clocks in systems ocecler 
ated relatively to the observers immobilised system 
IS shown to he a cise m point of the relativity of 
magnitudes Just as tlie real dimensions of an object 
arc Its spatial magnitudes for an observer immobilised 
at that point of the universe at which the object is, 
so the time t belonging to any system is the time 
hved by an observer immobilised in that svstem 
For every immobilised observer the times ind spaces 
of other sv stems are infinitelv v triable but these 
variations ire perspectives represented not lived 

H WiLOON Carr 


Projeettve Geometry 

(1) Pnnctples of Geometry By Prof II P Baker 
Vol 2 Plane Cieometry (onics (inks Non* 
Euclidean Geometry Pp xv + 243 (Cambridge 
At the University Press 1923 ) net 

(2) Higher Geometry An Introduction to Adtanced 
Methods in Analytic Geometry By Prof F S 
Wooels Pp \ H 433 (Boston and I ondon Ginn 
and ( o 1922 ) 22s 6 d net 

(3) Elements of Projective Geometry By G II Ling, 
G Wentworth ind 1 ) E Smith (Wentworth 
Smith M ithematic il Senes ) Pp vi + i86 (Boston 
and London Ginn and Co , 1923 ) i3J 6 d net 

(i) ^KRISTIAN VON STXUDTS Beitrage zur 
Geometric der Lage was published so 
long ago as 1857 about the year 1871 Felix Klem 
wrote a senes of papers emphasisuig the fact that it 
IS possible to build up, on von Staudt s hnes the whole 
of projective geometry independently not only of 
axioms of parallelism but also of the notions of dis- 
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tance and congruence Yet it is astonishing how little 
effect this discovery has had upon English treatises 
on projective geometry, which still, with very few 
exceptions base their subject upon metneal geometry, 
and are content to prove purely projective properties 
of eonics by projecting into a circle ’ There are. 
It IS true, Whitehead s two tracts on the ‘ Axioms of 
Projective Geometry and Axioms of Descriptive 
Geometry, but these as theur titles imply, deal only 
With the logical prehminanes There is also G B 
Mathews Projective Geometry, ’ which suffers 
rather from undue compression and somewhat con 
fuses the issue by talking about infinity so early as 
Chapter II , and there is the important two volume 
treatise by Veblen and Young which is certainly not 
for the ordinary man 

There was obviously room for a lucid and logical 
account of the whole of the more elementary jiarts 
of geometry, conics, and quadnes and cubic surfaces, 
developed from the projective point of view, and that 
is what Prof Bakers series on the Pnnciples of 
Geometry of which this is the second volume, auns 
at supplying Its publication, then is tn event of 
the greatest importance Prof Baker believes that 
much time could be saved by following, from the 
bcginnmg after on extensive study of diagrams and 
models, the order of development adopted m this book , 
and such a plan wo ild make much less demand upon 
the memory than does the traditional treatment 
Is it not about time that some such course were adopted 
for University students of scholarship standard in 
their first year? The ideas involved are, perhaps, 
difficult, but not more so than those which the Cam 
bridge freshman is expci ttd to assunilate from lectures 
on analysis 

In the first chapter a conn is defined in the usual 
way as the locus of the intersection of corresponding 
rays of two related pencils of lines in the same plane , 
next, Pascal s theorem and the theory of polarity are 
developed and then there ore forty most mteresting 
pages of examples of the application of the foregomg 
theorems in vanous directions The theory of out 
polar conics, Ponielets theorem and Hamilton’s 
extension of heuerbach s theorem may be mentioned 
Chapter II summarises properties of comes relative 
to two pomts of reference, and gives a number of 
results containing those usually developed as con 
sequences of the notion of distance The terms 
current m metneal geometry, perpendicular, ardt, 
rectangular hyperbola and so on, are used for the 
sake of clearness, but have here, of course, a much 
more genera] meanmg, depending upon the choice 
of the absolute points of reference 

In the first volume of the senes an algebraic 
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symbolum was introduced to accompany the geo 
metrical leasomng , m the third chapter of the present 
volume this symbolism is applied to the matters m 
hand The symbols employed consist of the itentive 
symbols, and those derived from them as the irrational 
numbers of anthmetic are derived from the rational 
numbers, together with combinations of such symbols 
of the form x+ty, t denoting a new symbol such 
that »• = - I In Chapter IV it is shown that if we 
mtroduce certam laws of order of succession, the 
symbols are, m manipulation, mdistinguishable from 
the complex numbers of ordmiry analysis Ihc 
distinction between real and imaginary elements is 
then discussed The last chapter deals with the notion 
of the interval of two points of a line, and the angular 
interval of two lines through a point defined pro 
jertively in regard to an absolute conic, and leads up 
to a discussion of non Euclidean geometry There 
follow two important appendices dealing with certain 
configurations of points and lines and in particular 
with the complete figure of Pascals theorem which 
IS best considered from four dimensions 
Much of the matter contained in this work is of 
course ftmiliir enough though often presented from 
a new point of view , in pi ices, espa lally in ( h iptor 
III extreme condensation of treatment makes diflicult 
reading but one can browse with pleasure and profit 
from ilmost anywhere in its pages ind surely thit 
IS a test of a good Ixiok The pnnting ind di igr ims 
are excelh nt as one would expc< t from thi ( imbndgi 
University Press we would like to single out for 
special mention the frontispiece the IIexi„rammum 
Mysticum which any one who has tried to draw tl e 
figure will recognise as simply marvellous 
(2) Going on from Prof Bakers book to Prtf 
Woods , one feels a little confused Prof W i ds is 
concerned with advanced work in algebraic „co 
metry and so does not worry about the foundations 
but It IS rather difficult to determine what his founda 
tions are Ones first impression is that he defines 
a point (in a plane) by means of three numbers red 
or complex, and then the line joining two points 
*1, y, as the set of pomts *, + Xy, (i=i a, 3), which 
IS quite logical, though m Prof Bakers opimon it 
“ appears to beg one of the main, and most interesting 
questions arising m the foundations of geometry, 
but then, on p 38, Prof Woods refers for the proof 
of the theorem that any Imear equation represents a 
straight hne “ to any text book on analytic geometry 
This criticism may appear pedantic, but the under 
lying idea of the book is, very properly, the group 
concept, and the logical attitude is, surely, to begin 
with the projective group and afterwards to consider 
Its sub-groups, the metrical group, and sO on Also 
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dist ussions of non Euclidean geometry (Chapter VII ) 
seem a httle unsatisfactory if the idea of distance 
has been present from the beginning 
Prof Woods book, however contains a very great 
►deal of interesting and valuable matter not elsewhere 
accessible in any one volume His plan is to study 
different co ordinate systems, based upon various 
geometric elements and classified accordmg to the 
number of dimensions involved Thus in three 
dmensionol geometry he considers first the circles 
of a plane ind then jioint ind plane co ordinates , 
in four dimensional geometry the lines of three 
dimensional space spheres and four dimensional point 
spue, in each case studying the meaning of the linear 
and quadratic equations Contact transformations, 
totracyclical and pcntasplicncal co ordmates are also 
dealt with There are numerous exercises The 
author is to be congratulated on his determination 
to preserve the English idiom by not using such 
a phrase as i line m a point, although this has 
unsidcriblc authority behind it now ind was mtro 
duced we believe by in Englishman The word 
nonminimum would hive looked better surely, 
w itli a hyphen the extr i expense inv oh ed in pnnting 
could have been sued bv omittin^ the dmrcsis in the 
much more tu lucnth occurring word coordinate 
(^) Ihcrc IS little to say about the third work under 
review It is a clearly set out elementary school 
Icok on prijectue geometry on the ordinary lines, 
built up upon i metric fc undition and excluding any 
consider ition of imaginary elements \ desire to be 
smple his led to some doubtful statements eg the 
greatest number ol j ( ints of i figure that he on a line 
which IS not entirelv in the figure is called the order 
of the figure But the book miy be recommended 
as a good example of its cl iss and there is an attractive 
Greek alphabet on p vi The historical note at the 
end IS not so good is one would have expected m a 
book with whic h Prol 1 > E Smith is associated 

E P W 

The Distnbution of Mental Products 

A Short History oj the International Language Movement 
By Albert Leon Guerard Pp 368 (London 
1 Fisher Unwin, Ltd , 1933 ) air net 

P ROBABLY no subject is more distasteful to the 
average educated Enghshman than the question 
of an artificial auxiliary language ’ If he be a 
literary scholar, he feels insulted , if a man of business 
and affairs, he is coldly indifferent and mcredulous 
A few men of saence mav, perhaps, be mildly cunous 
and pcditely tolerant If anything can awaken mterest 
and overcome prejudice, it will be this book written 
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by Prof Gucrard, if only by reason of its hterary 
quality and attractive style But the volume possesses 
many other merits, since it is by far the best work 
that has been wntten on this particular subject 
Indeed nothing to compare with it has appeared since 
the learned and rather ponderous Histones of 
Profs Couturat and I cau Moreover, Prof Guerard 
takes a wide and dispassion ite sweep, considermg the 
respective ments and possibilities of French, Fnglish, 
and Latin as well as th ise of the artificial languages 
Very full information is giscn with regard to the 
historv and structure of all the more important pro 
jeets, including, besides the so called philosophical ’ 
languages Volapuk Lsperinto, Ido, Interlingua, 
Latino sine 1 lexionc, Idiom Neutral, Panroman 
Romanal, etc 

Ihere are three appendices giving respectively, a 
bibhography of the subject, a fairly complete list of 
all known auxiliiry language schemes, uid a cntical 
companson of Lsperanto, Ido, Interlmgua ind Romanal 
There is also an index Throughout the whole book 
the author displajs a cool and critical judgment, 
combimd with much wit and an incisive literary style 
The result mikes very interesting reiding He is a 
firm believer in th< possil ilitj (and i tuilit>) of an 
artificiil auuUary hnguage for general human inter 
course uid drives his point lume by cool reasoning 
devoid (f iii> vestipC of emotional fanaticism IIis 
person il predilections ire kept well in the background 
though he ^ives g w d re isons f »r pr< femng a language 
with an \nglo T itin etjmohgical bass Like T)r 
Cottrell h wever he is in fav jur of gettmg ihcad 
Severil f tic i\ t ii„ systems irc in lis opini n 
good enough f r present w rk i di> purpiscs 

An ui\ili ir) lilt rn iti in il hngu ige is a iraple trans 
raitting mc( ham TO f rthc distnl ution and exchange 
of ideas md informat on It is not a romintic revival 
or X philologicU tiap fir tlic unwar> but just some 
thing of ^reit value and usefulness fir hundreds of 
milhons of plain folk who have not time to acquire 
real facility in five or six national languages It is 
not intended to, and will not and cannot, replace 
or mjure national languages It comes as no 
destroyer of the family or national hearth , nor is it 
the siren music of a denationalised mtellcctuahsm, 
or the fierce breathings of an onti national proletiriat 
So the plum decint Lnglishman need have no fear, 
though he is often a pretty sincere hater of inter 
nationalism 1 he very word is apt to suggest to him 
the roaring of some hairy and hydra headed monster 
ready to defile the fair green fields of Fngland Some 
times the prejudice tikes mother form The present 
wnter once asked a very distinguished Fnglishman 
what he thought about the question of an auxiliary 
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international language The answer was that he had 
studied Esperanto, hut had given it up because the 
people who spoke it were not the people he wanted 
to speak to The onward march of events will sweep 
iway all such fears and prejudices Even very dis 
tinguished Enghshmen use aeroplanes and wu«Ies8 
sets and arc to be found m cinema theatres, and 
dancing to the strains of a gramophone 
Auxiliary language is not an easy descensus Avemt 
or a difhcult ascent per ardua ad astra It is not for 
devil or saint, but for the smooth middle way of life 
Nor IS it something that exists only in the minds of 
cranks and idealists for it is with us here and now, is 
already much used and idvancmg rapullv It is not 
to be expected that old gentlemen in ( lub arm chairs 
will trouble much about it The important thing is 
that teachers might test and develop the idea m the 
schjols Here m the great workshops of early human 
development there exists a wonderful field for practical 
weirk md for very interesting hngmstic and psycho 
logical restart hes 1 here is indeed a veritable gold 
mine here waiting those who have the insight and 
energy to discover and develop it Ihe phoneticians 
can render valuable aid with their modem analvsis 
and stindirdisation of the sounds of human speech, 
while mathem itirnns and philosophers need not 
despise a subject thit his deeply interested Descartes, 
Itiinu (outunt am Pcano h 0 D 


Mining: and Mineral Deposits 

(1) \fanuel du Prospecteur Par P Brtss in (Bibho 
the jiie profcssionnellc ) Pp 452 (P ins J B 
B ull dre ct fils 1923 ) 1 2 fr incs net 

(2) Imperial lustitiite Monographs on Mineral Re 
sources eith S fecial Reference to the British Empire 
Cof per Ores By R Allen Pp x + 221 (London 
Jolm Murray 1923 ) js 6 d net 

(3) Imperial Institute Monographs on Mineral Re 
sources with Special Reference to the British hmpire 
Mercury Ores ByE liaise Pp ix + ioi (London 
John Murray 1923 ) 51 net 

(4) Nichel the Mining, Refining and Applications of 
Nickel By F B Howard White (Pitman s 
Common Commodities and Industnes ) Pp x + 118 
(I ondon Sir Isaac Pitman and Sons, Ltd , n d ) 
3* net 

(5) Report on the Cupriferous Deposits of Cyprus By 
Prof { Gilbert (ullis and A Broughton Fdge 
Pp 48+5 plates (London The Crown Agents for 
the Colonies 1922 ) 20s 

(i) A BRIEh glance at the contents of this manual 
XV suffices to irouse grave doubts as to the 

author s knowledge of real prospectors No one who 
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bos sat by ft prospector’s camp fire or shared his hard- 
ships m tile fidd, who knows the type of tough, hardy 
fellow who starts out to prospect an unknown country 
with the customary simple equipment — often nothing 
more than pick, shovel and pan, a bag of food, and a 
gun across his shoulder — could imagine that chemical 
equations and crystallographic systems could be of 
the remotest use or of the faintest mtercst to him m 
any circumstances whatever It is quite certain that 
he would grudge even the small space that this book 
would occupy in his pack, even supposing tbit he could 
understand it 

If the author, on the other hand, had in mind the 
preparation of a work suitable for the trained mining 
geologist, such a man as might be selected as the leader 
of an important exploring expedition, then it lan only 
be !»aid that the scientific section of the book is too 
rudimentary and inaccurate to be of use to him To 
give one example a thorough knowledge of mineral 
dejmsits is aliovc everything else the first esscnti il for 
a mining geologist , our luthor informs us that M De 
Taunays Traite des gltes metallifires contains 
< very thing that is know n of the science of ore deposits 
I here is, however, no such book as he names , he must 
mian cither M De Liunays Formation des gttes 
m tallif^res, or else the ‘ Irute des gites m neriux 
ct metilliWres ’ by Fuchs and Dc Liunay both of 
which were published in 1893 lew br inches of 
sc entifii study have made more progress than has this 
one in the last quarter of a century , and the stiUmint 
that a book written th rtv yeirs ago presents the sum 
of our knowledge of the subject to day is altogether 
m sleading 

\s regards the test of tb liook, it may be sa d thit 
only a small poition is devoted to matter that could 
interest a prospector of any type , nearly one half of 
it is taken up with a sketch of mming operations with 
whch the prospector has nothing whatever to do 
Ihus It would probably be of use to him to have a 
cirrctt drawing ^md descnption showing how to con 
struct a windlass,'but this is barely mentioned, whereas 
many pages are devoted to the headgears and winding 
marhmery suitable to a large working mme In the 
same w«iy, ventilatmg fans, rock drills, dressing plant 
and other apphances necessary for a mine m full opera- 
tion are described in what is entitled a prospector’s 
manual We wonder if M Bresson tiunks that a 
prospector really uses any of these 

(3), (3) These two volumes constitute additions to 
the series of monographs on mineral resources issued by 
the Impenal Institute, and follow closely the general 
scheme adopted in previous examples There is an 
opemng chapter describing briefly the more important 
ores of the particular metal under discussion, their mbde 
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of occurrence, and the general pnnciples of the metal- 
lurgical processes employed for the production of the 
metal The general uses to which it is put, its prices 
over a period of years, and statistics of production and 
trade movements complete this part The second 
chapter describes the chief occurrences of the ores witbn 
the British Empire and a third chapter is devoted to 
deposits m foreign countries , finally a set of n ferences 
to the literature of the particular subject concludes 
each volume 

Of these two books it need only be said that the work 
has been painstakingly and carefully performed, and 
that they constitute useful handbooks for those rcquir 
ing general information upon the sources of supply of 
the two mctils in question The compilation of the 
yolumt on copper ores was no doubt the easier task of 
the two, because much has been written on the subject 
of copper notably the \olume on copper issued in 1923 
by the Impinal Mineral Resources Bureau, which had, 
indeed rendered Mr Allen s work practically super 
fluuus, seeing that the earlier Iwok has lovered the 
simc e,round as the present yolumc Perhaps Mr 
Allen himself Iclt this because it is noteworthy that he 
omits this particular work from the list of references 
quoted by lum lie has also missed a number of 
important monographs issued by the bnitcd States 
Gee kg I al Survey, which are, moreoicr cited in the 
much more compli to bibliography attached to the work 
of the Imperial Mineral Resources Bureau 

Mr HaJse had far less assistance in his task , the 
Imperial Mineral Resources Bureau had indeed issued 
i lolumc on quicksibir in 1922, and this again is not 
referred to in the bibliogriphv ittaclud to Mr Hilse s 
volume We trust that the omissions in each ease are 
aciidentil and net intentional The bulletin of the 
Imperial Mineral Resources Bureau lontains far less 
technical information upon the mcxle of occurrence of 
mercury deposits, and Mr liaise has done this part of 
bis work extremely well Of course it so happens that 
no mircurv, practn ally speaking, is produced within the 
British Empire, so that the Imperial Mineral Resources 
Bureau was bound to treat the subject m a somewhat 
summarv fashion, thus making Mr Halsc’s work 
decidedly more nei essary for those who desire a general 
knowledge of the mode of occurrence of mercury ores 

(4) Mr Howard White’s work constitutes a popular 
handbook giving in a compact form the main fac ts con- 
cerning the occurrence, preparation, refimng end appU 
cations of nickel It is probably quite true, as the 
author states in his preface, that “ comparatively httle 
IS known about nickel by the general public,” but it 
should in all fairness be added that no one desiring such 
information can have the least difhculty in obtaining it 
since the publication m 1917 of the elaborate report of 
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the Ro> U Ontano Nickel Commission with which the 
lumc of Its chairman Mr G T Holloway will always 
be ossociited The little book before us is verv well 
written within the spite of little more th-in a hundred 
pages It deals clearly and comprehensively with this 
subject and should prove extremely useful to the 
non technical reader, who wonts trustworthy (.encnl 
information concerning a metal, the industrial appli 
cations of which have been increasing, steadily dunn^ 
recent vears To any one desiring such information 
the book can be heartily recommended 
(5) This work is netessanly entirely different from 
those already considered it is a scientihr report 
addressed to the Colonial Secretary upon the known 
copper deposits in the Isl ind of Cyprus and the possi 
bility of discovenng others of economic importance 
Apart from the economic aspect of the work it possesses 
a high dej,rce of histoncal and antiquarian interest 
for It IS generally held that the main supplies of copper 
in early histone times were denved from this island 
which IS indeed said to have given its name to the metal 
The deposits of copper ore now known are howeaer 
of relatively low grade eonsistmg in fact of cupn 
ferous pv ntes rather than of true ( opper c res but this 
fact IS not incompatible with the previous existence 
at the outcrops ot such deposits, of gozrans nch in 
oxidised ores with possibly i rone of secondarily 
ennehed sulphide ores immediately below them Such 
ores could have Inen sueccssfullv treated in those 
ancient times although it may lie doubted whether 
metallurgi al skill was equal to the task of extract 
mg the copper from a low „ridc cuprifer us pvntes 
Nor would It be at all extraordinary that an industry 
earned on for some thousands of yeais shnld have 
worked up every tr ace of av ailablc mineral 
The report indicates that there is only one mme of 
economir importance known up to date m the Island 
of Cyprus namely, the Skounotissa mine worket* by an 
Amenean company, the Cyprus Mines (orporation 
The mineral deposit consists of a large mass of cupn 
ferous pyrites estimated to contain some six million 
tons of ore assaying apparently between 49 and 50 
percent of sulphur and between r 8 and 2 i; per rent of 
copper An English company, the Cyprus Sulphur and 
Copper Company holds a concession on the Lymni 
mine estimated to com tin aj million tons of ore in the 
form of disseminated eupnferous pyntes with 19 ? 
per tent of sulphur and i 2$ per cent of copper which 
IS thus too poor to be capable of profitable exploitation 
at the moment A numotr of prospectmg permits 
have been granted, and the authors of the report state 
the grounds upon which they consider it quite possible 
that other payable ore bodies may yet be discovered 
The authors noay fairly he congratulated upon the 
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publication of an excellent piece of work, which wiH 
interest equally the mining geologist and the archaen. 
logist Henkv Louis 


Our Bookshelf 

Lnerpool Marine Biology Committee I MBC 
Memoirs on Tyfncal Bntish Marine Plants and 
Animals \A 1 Asterias By Herbert t Chad- 
wick Pp viiH 6^ 9 plates (Liverpool Uni 
versity of Liverpool Press Ltd London Ilodder 
and Stoughton Ltd 1923 ) 4s 6d net 
To this useful senes of descnptions of common marine 
animals and plants Mr t hadwick h is previously ton- 
tnbuted excellent aciounts of lahinus Antedon, and 
Pehmoderm Lmr This disiription of our common 
starfish (Astmas rulens) with its nine carcfullv drawn 
and clearly reprodu cd plates ev en betters his previous 
ptrformom e 

While taking idv intigc (f the Urge amount of 
previous work on this well known cchincderm notably 
the embryologies! 1 serv ui ms of Profs MacBnde 
and Gemmill Mr Chadwiik qiptirs to have venfied 
nearly all liis stitemcnts ly Ins own dissection and 
liscTvalien and when he has nit done so he is care- 
ful to say as much as well as to indicite one or two 
p mts in which he Ins liten led to differ Irom the 
majority Thus he d ts not I elite t th it a single ray 
( an regenerite the whole an mil Helen Dean King, 
he might have mted pnved twintv five viars ago 
that to effect till tl e 1 IV mu t retain appri ximately 
one fifth c t the di 

On the vextl que li n f the ax il irgan end axial 
sinus Mr Chadwi I is iiu lined t suppoit (itmmills 
I eenelusuns that in \sicrid this system is really 
hemal ete Ihis miy le tnie phv siologie ally and 
in part th u„h seme of the tv idem e as he admits is 
not conclusive I iil it docs not rule (ut the morpho- 
I )gi dl interpret ition of the organ as a genital stolon, 
a view bv the wav whith is far from having oriQinatcd 
withMuBridt as Mr Chadwick implies \mong the 
divergent aiie unts 1 1 the minute histology of the eve- 
spot that of Cuenut is most in accord with Mr Chad- 
wick wn ohsirv itions I ut differs from them m 
denying anv lentuuhr thickening of the cuticle 
Though in his diagrams he draws and denotes the 
apical nervous svstem the writer has been unable 
to find any tn c of this svstem m any of the large 
number of sen d scctu ns examined by him 
One or two points of terminology are open to question 
If as IS generallv adnutted the termmals are homo- 
logous with the [first] radials of Cnnoidea, it is piuzluig 
to call the plates which he proximally to them the 
first second eti radiak they correspond to the 
superliasals of Aeroennus The rays are numbered 
according to the method of MacBnde and GenuoilL 
The method which I liased on the pnmary water pore 
as a fixed point and which Sedgwick adopted as con- 
ducing to clearness and precision, is, in Mr Chadwick's 
opinion worthy of the fullest consideration,” but 
he does not seem to have given full considerataon to 
the criticism of the Gemmill MacBnde system pub- 
lished in my Studies on Ednoasteroidea ” In any 
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case It » surely confusing to apply the term “ anterior 
to the anal interradius Such differences of opmton 
cannot, however, detract from the value of a book 
which IS essentially a clear and accurate statement of 
things seen F A Bathkr 

Les Zooeictdtes des planUs d AJnque dAste eldOciante 
Par Prof C Houard Tome i Cryptogames 
Gymnospermes Monocotylcdones DicotylMones 
(i" partic), Nos 1 a 1806 Pp 496 Tome a 
Dicotyledones (3* partie), Index bibliographique 
Nos 1807 & 3393 497-1056 (Pans J 

Hermann, 1933-1933 ) 3 vols 100 francs 
During the years 1906-1913, Prof Houard professor 
of botany m the University of btrasbourg placed all 
cecidologists deeply in his debt by the issue of his three 
fine volumes on Les 2 ^cccidies des plantes d Europe 
et du bassin de la M 6 diterranee He has now covead 
Africa Asia, and Australasia Only America remains 
and It is to be hoped that Prof llou ird will continue his 
indefatigable labours and cntompiss the zoocecidology 
of the globe The present work is based essentially on 
the same plan is its predecessor a short introduction 
and table of abbreviations and then a descriptive 
catalogue of the animal galls of plants the latter 
arranged systematically according to Lngler and 
Prantl s Pflan/tnfamilien This is followed by a 
bibliographu al index of more than seven hundred 
memoirs of which Prof Houard himself may be justly 
proud to lUim sixty five items, by zoological and 
alphabetical tables of the animal organisms producing 
galls on plants an index of plant hosts and a gener^ 
index The volumes are illustrated by a portrait 
frontispiece and nearly two thousand figures, which 
although small are quite adequate 
Three thousand two hundred and ninety three 
galls are described, and by his ingenious system of 
abbreviations, and rather rare power of indicating the 
chief morphological features in a few words Prof 
Houard manages to convey, often in i line or two of 
pnnt quite an ’’astonishing amount of information 
concerning the structure of the gall its geographical 
distribution and the causal agent To each dese nption 
is appended the bibliography of the particular gall with 
a note of the memoirs in which a figure is to be found 
looking through the bibliography one is a little 
dsmayed to find how little British cecidologists have 
contributed to^rd a knowledge of the galls found in 
lands Within the British Empire There are of course 
exceptions as the well known names of Lounsbury 
Froggatt, Fuller, Green, Maskell, and others indicate 
but one must confess that one would like to see Bntish 
names a little more prominent and numerous The 
volumes are very well produced, and botanist and 
zoologist alike will thank Prof Houard for placmg in 
their hands so valuable a contribution to so fascinating 
a subject 

La RadtoU/ne et la guerre By Mine P Cune ^ou 
velle Collection saentifique) Pp 144+xvi Plates 
(Pans F6I1X Alcan, 1931 } 8 francs net 
Tmt distinguished author of this little book narrates 
bnefly the part which the X rays played in the medical 
services of the French Army dunng the War, oFtnore 
NO 2812, VOL. 112] 


correctly the radiological expenences which she her- 
self had dunng those momentous years as techmeal 
director of the radiological work of the Patronage 
National des Blesses 

Ihc bcxik commences with two short chapters on the 
nature and production of X rays Then follows an 
account of typical installations employed in hospitals 
and lorries in the field A chapter is given up to a 
descnption of radiological work in hospitals and is 
devoted mainly to methods of localising foreign bodies 
and the examination of fractures Mme Cune ex 
presses herself m favour of a preliminary fluorescent 
s< reen examination before resorting to photography — 
a subject on whuh there is a division of opinion in 
Great Bntain There is a paragraph on the protective 
measures essential for the X rav operator It is now 
well known that complete protection mav be secured , 
and m (ireat Britain at any rate there has latterly been 
a steady improvement in the working conditions m 
hcspitdls and elsewhere thanks to the work of the 
X ray and Radium Protection Committee and the 
National Physical I nboratory 

I atcr chapters in the book deal with questions of 
pers innel and organisation of \ ray departments 
Brief mention is made of radiotherapy and radium 
thcrapv As was the case with the British army when 
the value of the X rays had been realised there was an 
enormous expansion of the French radiological services 
dunng the War and Mme Cune quotes some sinking 
figures in this connexion For example she estimates 
that in the course of the vears 1917 and 1918 well over 
one million X rav examinations were conducted by the 
organisation under her direction 

The nations appreciation of war achievements is 
now dulled but this little book prompts the suggestion 
that an account of the British radiological activities 
during the War should be put on record 

G W C K 

Itght and Colour By Dr R A Houstoun Pp 

XI + 179 + 10 plates (london Longmans Green 

undCo 1933) ^s 6d net 
Dr lIoLSTOi N s book deals with wide aspects of the 
science of light and colour, and will be found of interest 
bv photc^raphers and medical students as well as by 
memliers of the public generally 1 here is an excellent 
chapter on invisible ravs, including a description of 
Ihrof Rankine s method of wireless telephony and Dr 
Fourniers optophone, bv which a blind man is able to 
read ordinary printed matter such os books and news 
papers A \ erv clear and simple account of the X ray 
spectrometer is included and also an account of the 
current v lews of the structure ol the atom Primary 
and complementary colours are desenbed by the author, 
who gives the usual table of complementary colour. — 
that of Helmholtz— while he states that Helmholtz is 
not so definite on the subject as is generally supposed 
he does not give the defects of Helmholtz s methods, by 
which indeed no consistent results cafa be obtained 
In ascertainmg complementary colours it is absolutely 
necessary that a companson white light of known 
composition be used Without this there is only a 
mental estimation of the white, in other words guess- 
work 

Colour blindness and various methods of detecting 
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the colour bhnd are described In this chapter, as m 
others, the author shows his appreciation of the physio- 
logical aspects of the subject The section on photo 
chemistry deals with the photographic process, the 
bleaching of the visual purple, the spectr^ sensibility 
curve of Volvox globator, and the photo sensory pro 
cess of the clam Mya Arenana The two concluding 
chapters deil with phototherapy and dangerous bght 
sources such as the quartz mercuiy arc iron and 
tungsten arcs, which emit ultra-violet radiations of 
wave lengths shorter than 29^0 A U , and cause apam 
ful inflammation of the eyes and skm 1 he last chapter 
deals with the psyihologv of colour The book is 
ver\ well illustrated F W > dridge-Green 

Dte hemrohre und Entfermngsmesser Von Dr A 
Konig (Naturwissenschaftliche Monographien und 
Lehrbucher, Band 5) Pp mi + 207 (Berhn 
J Spnnger, 192 ? ) ^s 6d 

This Ixiok expresses the views of one whose academic 
knowledge is supplemented by considerable practical 
expenem c . it contains, therefore, much information 
that a designer of optical instruments will appreaatc 
There arc three sections dealing comprehensively with 
the various types and details of telescopes, micro 
meters, and rangefinders 

The author has unconsciously rather impaired the 
agreeable impression of impailiality created by the 
text through the association of the name of bis firm 
with so many of the instruments illustrated For 
example, it might be concluded that the well-known 
design of dial sight which reflects so much credit upon 
another German firm was attributable to Messrs 
Carl Zeiss 

Many of the illustrations have been reproduced 
from other works and are already well known and the 
author has not completely solved the very diSicult 
problem of representing without confusion the paths 
of rays through prisms of complex form He describes 
the theoretical Ramsden eyepiece which has the field 
lens in the focal plane, but illustrates the practical 
Ramsden having the field lens f/4 be>ond t^ focus 
Too favourable an impression of the practical « leamess 
of optical gloss is created by indicating the absorption 
for A. <310 48 /a The date and place of Kepler s death 
as given do not agree with those inscribed upon his 
tomb, and stereoscopic rangefinders arc advocated for 
reasons that are no longer accepted by responsible 
German naval officers 

Notwithstanding these and other minor cnticisms 
that might Ik. expressed, Ur Konig s book is an 
excellent one that should prove most useful to all 
directly or indirectly interested in the science of optical 
instruments James Weir French 

Dte europaischen Dtenen {Aptda) Bearbeitet von 
Prof Dr H Fnese Lieferung 2 Pp 113 208 + 
TafelnS 13 loj Lieferung 3 Pp 209 304 + Tafeln 
1419 5J Lieferung 4 305 400+ Tafeln ao- 

25 (Berlin und Leipzig W de Grujder und 
Co , 1922-1933 ) 

The first part of this work has already been noticed in 
our columns Parts II to IV , which have recently 
come to hand are devoted to an account of the be 
haviour, nestmg habits, distribution, parasites, etc , of 
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typical members of the vanous genera of European 
bNM The classification adopted is essentially bio- 
logical, bees bemg treated as sohtarv, socuu, and 
parasitic as the case may be Perhara the best feature 
in the book is the descriptions of the nesting habits, 
which are accompamed by numerous figures, and 
practically all theplates are devoted to vanous phases 
of this subject The majonty of the illustrations arc 
ongmal and of a high standard of excellence, and many 
of the plates are exi eedmgly attractive The value of 
others is somewhat maned by the addition of too much 
extraneous scenery in the shape of hills, roads, etc , as 
well as buildings The author s object no doubt is to 
portray the surroundings m which the species live 
The genera Osmia, Halittus, and Chalcidoma are 
particularly well treated ( haludoma occupies no less 
than SIX of the plates, but the great genus Andrena 
scarcely seems to come in for its adequate share of 
illustration We look forward to the appearance of the 
final mstalment of the work, and can cordially recom- 
mend the parts already issued as a trustworthy and 
very leadabk presentation of the habits and economy 
of the insects of which it treats 

Ikntents of Natural bcimft By W Bernard Smith 
Part 2 Pp Mil + 268 (London E Arnold and 
Co , 1923 ) $s (d 

Public School siicnce masters have not yet arrived at 
complete agreement as to how and what science should 
be taught in general education ITie majonty of their 
pupils are not destined for careers and professions m 
wluch a definite training m any one branch of saence 
IS essential , yet all in this age which has realised that 
science is power, shojid be taught something of the 
scientific method and should gam at least an introduc- 
tion to each of the subjects on which personal and 
national welfare depend Mr Bernard Smith has here 
made on interesting attempt to steer a safe course 
between the Scjlla of specialist teaching and the 
Charybdis of smattenng, but in places sails perilously 
near the whirlpool This Part II is concerned with 
clectncity and magnetism, astronomy, geology, biology, 
physiology, and hygiene, and the prmciplcs of agn 
culture Of these the first three are handled rather 
more successfully than the others , but throughout 
the needs of an ordinarily intelligent and well educated 
“ man m the street have been kept m mind 

Chrmulry, Inorganic and Organic With Experiments 
By C L Bloxam Fleventh edition, revised by 
A G Bloxam and Dr S Judd Lewis Pp x + 83a 
(London J and A Churchill, 1923 ) 36^ net 
The first edition of Bloxam s textbook was pubhshed 
m 1867 It must evidently have undergone very ex- 
tensive revision There can be scarcely a page of 
the original book left The revision in the present 
edition has been wuely and thoroughly done, and the 
book IS one which will be found most useful for reference 
purposes in schools or institutions where large treatises 
are not available It covers the whole of chemistry m 
an interesting manner, and the descriptions of experi- 
ments are especially noteworthy Many of these were 
new to the reviewer The book will probably be found 
most useful to medical and pharmaceutical students for 
reference purposes, although it has a wider appeal 
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Letters to the Editor. 

[TMi Editor dots not hold Jktmself responsible for 
pinions expressed by Mis correspondents Neither 
tan he undertake to return, nor to correspond untk 
the writers of rejected manuscripts intended for 
this or any other part of Naiuhf No notice is 
taken of anonymous communications ] 

Recoil of Electrons from Scattered X Raya 

In a recent paper before the Kovdl Society (as 
reported in Nature July 7 p 26) C T R Wilson 
announced that in hia cloud expansion pictures of 
secondary /K rays produced by X nys shorter than 

0 s A tracks of very short range appear These 
electrons he says are ejected nearly along the 
direction of the primary X rays 

A quantum theory of the scattering of Xrays 
devised primarily to account for the change in wave 
length which occurs when X rays are scattered leil 
me to predict (liulletm National Research Council 
No 20 pp iq and 27 (Xtober 1022) that electrons 
should be ejected from atoms whenever X rays are 
scattered The idea is that a quantum of riliation 
IS scattered m a definite direction by an individual 
electron The change m momentum of the rodi ition 
due to its cliange in direction results m a recoil of the 
electron which deficcts the ray The direction of 
recoil 18 not fir from that of the primary leim in 
accord with Wilson s observation on his short tracks 
C^irespondmg to this momentum required by the 
electron it has kinetic energv which vanes from o 
when the scattered X r ly proceeds forward to a 
maximum value h* 20/(1 + 2a) when the riy is 
scattered backward (P Debye Phys Zettschr 24 161 
Apr 13 iq23 A H Compton Phys Rev 21 486 May 
1923) Here 0-7/x where 7 hime 00242 A an 1 
X 18 the incident wave length Ihe ratio of the 
maximum energy of a photoelectron excited by an 
X ray to the maximum energy of such i recoil 
electron would thus be (i + 2o)/2o But Wilson finds 
the length of the trails proportional to the square of 
the energy The track due to the photoelectron 
should therefore be (i + 2o)*/4a* times that of the 
lowest recoil electron tracks 
Takmg Wilson s datum that a track of 1 cm 
corresponds to 21 000 volts the equation Vr hejX 
indicates that a ray of wave length o 5 A will eject 
a photoelcctron with a pith of 12 cm Ihe recoil 
electron taking a-o 0242/0 3 should iccordingly h ive 
a range of o 1 1 mm which should just be visible 

1 or ms harder X rays with a wave length for 
example of o 242 A (o 01) the recoil tracks on 
Wilsons photogriphs should be as long as i 7 mm 
The quantum idea of X riy scattenng thus leads to 
recoil electrons moving in the nght direction and 
possessmg energy which is of the same order of magni 
tudo as that possessed by the electrons responsible for 
C T R Wilson s very snort tracks 

Arthur H Cohi ion 

Bmversity of Chicago 
August 4 


As Prof Compton points out the phenomena re 
latmg to the forward directed p ray tracks of short 
range which appear in air expos^ to X rays of short 
wave length are m agreement with his suggestion that 
scattenng of a quantum may be effected hy a single 
electron 

That the phenomena are m general accordance with 
Comptons theory was pomted out m my pajxr 
(yfac h has now appeared in the current numher of the 
Proc Roy Soc ) , mention of this was made in my 
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summary of the paper but was omitted in the abbrevi- 
ated report of that summary which appeared m 
Nature of July 7 

It IS obvious that further observations on the range 
and direction of tracks of this type produced by 
homogeneous radiations may throw light on some 
very fundamental questions The data thus far 
obtained by this mewod are not sufficient to decide 
without ambigmty whether a quantum of radiation 
scattered by an electron is emitted m one direction 
only or with a continuous wave front 

C T R Wilson 

Cambridge August 24 


Long range Particles from Radium active Deposit 
With reference to the communication of G Kirsch 
and H Pettersson m the issue of Naiukl of September 
15 P 394 on the Sources of long range H particles 
till results of an examination by the scintillation 
method of the particles emitted by radium active 
deposit in which wt havi been engaged for the past 
SIX m nths arc of interest 

It w u> found that the active deposit ridium B + C 
on i bribs disc emitted particles with ranges (in air 
at 13 C and a picssure of ybo mm of mercury) of 
93 III and 132 cm respectively as well as 
particles of which the range was consi lerably greater 
than 18 cm which were not further investigated 
OS) they apjieare 1 to be 11 particles 1 he particles of 
range g 3 cm were previously observed by Sir Ernest 
Rutherford (Phtl Mag xxxvii 1919 p 371) 
Although it would not be possible definitely to 
decide that these p irticles were o r lys except b> their 
deflexions m electnc and magnetic fields tne appear 
nice of the scintillations strongly suggests that they 
arc o rays 1 he numbers of tnese idditional par 
talcs were relatively very small for every io» 
rays of range 6 97 cm emitted by the source there 
were present 380 126 and 63 particles of ranges q 3 
11 1 ind 13 2 cm respectively together with about 
160 long range H particles 

To ensure that these long range particles were not 
produced by collisions by the 6 97 cm o particles with 
air molecules the experiments on the ii 1 and 13 2 cm 
particles were repeated using carbon dioxide m pi ice 
of air In this c ise tlie equivalent ranges in air were 
found to be 1 1 3 and 13b cm respective!! the 
agreement being considered satisfactory as the 
measurements m carbon dioxide were not made with 
the same precision as m air 
Moreover these particles could not have been 
excited in the nii a sneots which were uscil to provide 
screens of vinous stoppmg powers for the majonty 
of the experiments were c lined out w ith air or c irbon 
ilioxidc gaps between the source and the mica sufii- 
acntly large to prevent the 6 97 cm a rays from 
re idling the mica 

Ihe pirticlcs under consideration appeared to be 
independent of the metal on which the deposit was 
formed as a check determination of the range of one 
set of particles emitted from an active deposit on a 
platmum disc gave a value of ii 2 cm 
It seems possible therefore thit the 12 13 and 
10 cm H particles which Kirsch and Pettersson con- 
sidered to anse from the collisions df a jiarticles from 
their emanation tubes with atoms of beryllium, 
magnesium and lithium respectively are actually 
long range a particles eimttea by the active deposit 
It IS of mtcrest to note that should the particles of 
range 13 2 cm later prove to be a particles they will 
be the longest range o particles yet discovered 
Further details of our results and expenmental 
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arranKeinents will be published when we have com 
Dieted the examination of the long range particles 
from the active deposits of actinium -ind thorium 
L r Uaies 
J brANLLY Rogfks 

Cavendish Laboratory Cambridge 
September is 

The Intermediary Hosts of the Human Trematodea, 
SchiatOMoma hmmatoblum and Schlatoaoma 
manaonl In Nyasaland Protectorate 

I HAvr received a letter enclosing two tubes con 
tainmg specimens of li\ e species of fresh water 
molluscs from Cipt W H Dye Medical Officer 
Karonga Nyisaland British Central Africi Capt 
Dye writes 1 thmk I can s-iy thit the cnclo^ 
specimens represent all the fiesh water molluscs to 
be found in this district ns I hive searched most 
thoroughly 

Capt Dye was able to infect two of the species 
expenmentsllj with Scktsl han atobiuin and Schtst 
mamoni resin ctivoly 

The molluscs hiv e kin ll> been identified as follows 
by Mr O C Robson Zoological Department Natural 
Ilistory Museum b Kensingt in 

(1) Lan files ajj » is bnuth (full grown and young) 

(2) I ttipara r berls ni Imienfcld 

(3) Ltmn ea natahtfus Kiauss 

(4) Pf 1 } s s sc globosa Worelet 

(5) Planorhs sp ne ir sudameus Mirtcns 

Capt Dv c wntes of (4) J h sepsis sr globosa 
Morclct They art very cemmon in the marshy 
pools alth High r ithcr difficult t find owing to their 
prtdikction fir tht imid ly undcrsiles of retds etc 
and their habit of dropping off when the plant is 
touched They appear to attract i hermit htum 
readilv iiid lirge numbers of niiraci lia disippear 
out of the tube in which they rt put igainst the 
control 

Cipt Dye goes on to tUscribt m detail the expen 
ments ht male He finds that the mollusc dies in 
two days when heavily infected with the unracidii 
of Schist hamatoUwi after taking precautions to 
keep the water as free from lecomix sition m ittcr as 
possible The txperimtiits were rept ited several 
tunes with the saint results 1 he sn uls were not 
killed by Schist mans it but one cannot get such 
concentration of eggs from f ices as from urine 

As to Planorbis sp neat suiameu Martens it is 
referred to is the one ind only spccits of planorbis 
in this part of the worll (I have most Uiorouglily 
scarthcci) Ihis species is not killed by a heavy 
infection of S Atif hecniil litaii I ut was infected 
from a good heavily infctte 1 stool with SrAicf 
mans ni 

Capt Dye sent specimens of infected snails but they 
died en r utc in 1 wcie too decompose I for sectioning 
on arrival He ippcars to have discovered that I 
Physopsft sc globosi Morclet is the intcrmcchary 
host of Schistosoma hamittbium in Nyisaland and 
possibly he has also found the intermediary host for 
Schistoso na mans ni in Nyasal ind (Planorbis sp near 
sudanicus Martens) 

Ihe other snails which he sent had he stated no 
attraction for either Scht t kermat btutn or mansoni 
J B CURISlOPHERSOK 

London W i 

The One Host Life-Cycle of Hymeaolapla trateraa, 
Stiles, of the Mouse 

In tlie recently issued third volume of The Prac- 
tice of Medicine in the Tropics edited by Byam and 
Archibald Drs Clayton I anc and Low caU m question 
hO 2812, VOL 112] 


(on pp 1821-2) the one host account of the lif»<yc]S 
of the well known tapeworm Hymenolapu fratama, 
btUes This account is prmcipally basM upon the 
work of Grassi ind Rovelh and Joyenx and it la of 
considerable mterest and importance to be certam of 
the facts not only bemuse tne vast majonty of tape 
worms m the higher animals most certainly require 
two hosts m order to complete their life cycle but 
1 1so bet lusc these facts have a practical bearing upon 
the problem concerning the mode of transmission of 
Hvmenolepis ttana in man 

lo ascertain the truth of the matter I have during 
the last three months selected from a large number 01 
tame mice thirty four individuals which I have hod 
under close observation for penods varying between 
33 and S5 days during which the faeces had contamed 
no Ilymenolepis eggs and from which it mav be con 
eluded that the mice were free from Hymenolepii 
infection On July o I infected twentj of these 
mice with large numbers of Hvmenolepis eggs 
obt imed from naturally infected mice leaving the 
othir fourletn mice as controls Of the twentj mice 
infectc 1 eighteen were found to contain cestodes in 
varnns stages of development when examined from 
five to twenty four days after one (examined only 
three daj s ifttr) probably cont imcd cysticeroids and 
one only had apparently remained unmfected The 
cmtrols remameel umnfecteel Since these expen 
ments were conducle I under conditions which ren 
dcitl it imp ssiblc fir fleas houseflies or other 
animals to serve is intermediate hosts and since all 
other ncccssan piccautions were taken it must be 
c included that tne one host account of the life cwle 
of Hymenolepis fraterna is the correct one The 
details of these expenments will bo published in full 
at the earliest opportunity 

W N 1 WoobiAND 
Wellcome Buicau baentific Research 
London 


Polar Climate and Vegetation 

Dr Stli-ansson s proposition as put forth m his 
letter to Nan Hr of August 4 p it 2 thvt if either 
pole of the eirth were situated in a Ijwland irea the 
w ntcr snowfall would be insullieient to produce a 
permanent ice cap is fundamentallj based upon the 
fict tint the Arctic lowlands of Canada and Siberia 
with amean annual temper iturc f ir below the freezing 
pomt arc yet free from a summer snow cover and 
permanent glieiation Ihis proposition is tanta 
mount to saying that the inner noith polar area is 
permanently glaciated because it happens to be sea, 
and the south polar are i because it happens lo be a 
plate lu 10 oro feet 1 igh 

Ibat this IS essenti illy a sound conclusion wall I 
thmk appear on ? little reflection Around the North 
Pole sea ice foims duiing the six months mgbt m 
such quantity that barely half of it can be melted 
during the six months diy with the consequence 
that even in July the mean air temperature (os given 
by Mohn) does not rise ibove +30® h or 2“ below the 
freezing point while the mean January temperature 
drops to 40“ F — an extreme ’ continental range 
of temperature at a low general level conditioned by 
the vast expanse of floe ice amounting to some two 
thirds of the area of the polar sea On the other 
band the mean July temperature of the Arctic 
lowlands vanes with locality between 40® and 60° F , 
and as pointed out by Dr Stefansson heat spells of 
90® in the shade commonly occur 
The great summer cold of the Antarctic Plateau 
IS at first sight more difficult to understand than the 
less severe summer cold of the Arctic Ocean The 
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south polar area being a land surface is entirely 
dependmt on snowfall for its glaciation and the 
snowfall there is comparatively small if only on 
account of the low vapour content of the air m very 
cold r^ons Yet m spite of the exposure of the 
high plateau to six months contmuous summer 
sunshine except m so far as clouds may sometimes 
obscure it the cold continues so intense as to preserve 
the ice sheet intact In the first place it must be 
remembered that the Antarctic Plateau though 
extensive w small enough to bo chilled in the same 
way as any other mountain uplift m anv latitude 
rising like an island mto the cold of the free atmosphere 
which IS not eflectively heated bv the sun s rays 
traversing it In the second place the snow surface 
reflects so much of the incident solar radiation that 
comparatively little is ivailable for raising the tern 
perature of the snow to melting point These two 
factors account for the severe summer cold of the 
Antarctic Plateau but if the mijor factor were 
removed that is to say if the plateau rctaimng its 
present honzontil extent and its present amount of 
snowfall were lowered to sea level it is probable 
as Stefansson thinks that the ice sheet woi 1 1 clis 
appear in summer permitting grass or even spruce 
forest to flourish just ns in the \rctic lowlands 
to day 

That a reduction to sea level of the Antarctic 
Plateau would remove the permanent ice cap is the 
opimon moreover of Messrs Priestley and Wnght 
as expressed in the handsome volume jn the glacio 
logy of the second Scott expedition (iqio 1913) 
which has just been published I do not however 
fully support Dr Stefansson in expecting that a 
lowland south polar continent suirounde I by an 
ICO chilled ocean would be lublc at least so often 
to the lugh summer temperature of the Arctic low 
lands an I for this reason In the Arctic lowlanls of 
Canada or Siberia hot spells in June and Juh may 
be materially assistel by the passage northward of 
air heated in the continental regions to the south 
and on the contrary cool spells with summer frosts 
may be occasioned by northerly winds off the ice 
chilled polar sea 

Dr Stefansson has pomted out in his letter of 
August 4 that the temperature is invariably lowered 
in hot summer spells in the Mackenzie Valley as 
compared with places m Alaska in conseiuence of a 
persistent polar wmd which blows up that valley 
Now this polar wind up the Mackenzie vallev in hot 
weather is just a local monsoon effect created by the 
^eat difference of temperature between the heated 
land and chilly ocean and is prociscly the pre 
dommant type of circulation one woulcl expect to 
be set up by a lowland south polar continent heated 
by summer sunshine and enarcled by an ice chilled 
ocean Instead of the present glacial anticyclone 
with outflowing wmds inflowing winds chilled by 
sea ice would commonly flow in towards the lowland 
Antarctic continent and bnng a good deal of cloud 
ram or sleet so that the occasions when high air 
temperatures of 80° to 90” T could occur during the 
southern midsummer Decembw and January would 
ha less frequent than in the circumpolar Arctic 
lowlands m the northern midsummer Juno and 
July and confined to calm clear conditions 

As regards the dependence of Arctic spruce forest 
on a short hot summer Dr Stefansson makes clearer 
Northward Course of Empire than m his 
letter of Au^t 4 that a factor of enormous un 
^rtai^ m high latitudes is the constant summer 
dayhght As a biochmatic factor light is ^ywUy 
Jinportant with warmth and it » apt to be overlooked 
by clunatologista that the contrast between summer 
NO 3812 VOL 112] 


and umter is just as much one of light and darkness 
as of heat and cold in middle latitudes and much 
more so in polar latitudes Now it was shown so 
far back as 1893 that in cold latitudes plants require 
and utilise more diffuse daylight than m warm lati 
tudes In the Arctic lands not only is the period of 
contmuous or nearly contmuous daylight much 
longer than the period of high temperature which Is 
limited to a few weeks but on account of the low 
altitude of the sun the ratio of diffuse to direct 
sunlight 18 much greater than m the tropics so that 
the intensity of diffuse daylight is relatively great and 
there can bo no doubt that this factor is all important 
in permitting vegetation to push much farther north 
than would be the case if light were not able to 
seme extent to replace warmth m the economy of 
plants during the Arctic summer 
The Northward Course of Empire reviewed m 
Nature of June 23 p 839 by Dr H R Mill was 
written to correct exagj^ated views concemmg the 
mhospitality of the Frozen North and to show 
the possibility of settlement in the Arctic lowlands 
Many interesting philosophical questions are raised 
therein For example if Dr Stefansson s generahsa 
tion is sound to the effect that the negro beset on 
all sides by terrible parasitic enemies can move to 
the Arctic and remam healthy if suitably protected 
from the cold whereas the more robust Eskimo 
immediately sickens and dies of germ infections if 
1 rought south because m the comparatively germ free 
atmosphere of the far north he has developed no 
resisting power the thoughtful reader will mquire 
whether tne high and increasing degree of protection 
from infection which modem hygiene ano medicme 
IS affording to civilised races is not being purchased 
at the expense of that resisting power whicn enabled 
them to survive the ignorance and dangers of the 
past so that dure results might follow an> temporary 
withdrawal of the protecting hand through some 
emergency At all events it is clear that a sound 
medical philosophy will have an eye to the dangers 
of coddhng no less than to those of undue exposure 
to adverse agencies L C W Bomalina 

27 lanzaRoad Hami»tead N Vi 3 
August 29 


Series Spectra In Oxygen and Sulphur 

A FEW months ago I wrote a pajier (Abstract 
/ hystcal Review 21 710 1923) on New Senes 
Spectra in Oxj^en It was read at the meeting of 
the American ^ysical Society m 'Washington D C 
last Apnl Some questions arose there concerning 
these senes because of their rather unusual character 
Hence 1 re photographed the spectra of oxygen and 
obtained data that confirm and extend my earlier 
results I also studied the element sulphur which 
resembles oxygen in its spectroacopio properties and 
obtained lor the first time 1 think sulpniiT spectra 
in the region of wave lengths shorter than ^2500 

OxYGBN — ^The new senes reported at Washington 
have been extended from two to seven and from one 
to SIX members respectively No second member of 
the third senes was found In the senee terms listed 
below the Fowler notation is used wnth the modifica 
tion that P IB used instead of p for the common head 
of the new tnpkt senes This change was suggested 
to me by Prof R T Birge The wave aumbm of 
the head oP^„ of the senes are 109833 109674 and 
109607 On^ the shortest wave-length of each 
member u noted but the others were observed and 
may be readily calculated from the data given here 
oP|>lSt 2S» jS ift ^s X 302 27 103926 

M 2 
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97650 95095 93785 93024 and 92346 respect 
— -)f>, 2£> 3O yO are 102584 ' 


ively 
948 73 936 62 

lengths of oP, 


.84 97176 

929 59 and 924 92 The wave 
If are 1355 6 and 1358 6 while the 


[)i^ If Ime IS definitely absent 
Sulphur — In extending the spectrum of sulphur 
mto the extreme ultra violet T used dry sulphur 
dioxide at various pressures in both the receiver and 
connected discharge tube of the vacuum gratmg 
spectro^aph The followmg is a brief summary of 
some of the results obtaine 1 Sulphur dioxide gas 
has a strong absorption band extending from X2300 to 
Xi ”00 where a narrow and relatively transparent region 
occurs ani then another absorption t»nd extends 
from X1650 indefimtely mto the ultra violet The 
fine structure of these bands is now being studied 
in this laboratory By using low pressures strong 
spectra have been obtained even in these regions of 
aosorption Ihus I have photographed the spark 
and arc spectra of sulphur Ihe spark spectrum 
consists of many lines and groups of hnes and extends 
to X330 The most prominent feature of the arc 
spectrum is a number of triplets of wide separation 
and constant frequency difference I have dassified 
these triplets in series by analogy with oxygen The 
senes desi(,nation and wave len^hs are oP,,, - 15 
182635 182053 180742 oP,„ 2S 143692 

143327 142311 oP,,, 3‘> il-f fy 132358 

1316 63 oP,„ 20 1483 33 1481 66 1472 99 

o^'iM 3 ^ 2412 92 1409 41 1401 55 oPj„ 40 

13x322 131026 (the last hne of thui tnplet 
was not observed as it is prohsUy hidden by the 
strong oi^gen tnplet m this region) oP„ is are 
at 1914 90 1900 47 and the oP, - is Ime is defimtely 
missmg as m oxygen The common head oP,« of 
these senes cannot be accurately calculated from the 
data usmg the Rydberg law Fortunately the term 
IS has been observed by Meissner (AttnaUn der Fhystk 
SO 713 1916) m his study of the infra red hence the 
head of these senes and all the other terms may be 
obtained at once from the above corresponding wave 
lengths Thus oP,„ has the values in frequency 
units of 82)82 83156 and 83554 Usmg these 

values and the observed wavelengths 15-28227 
25 -13384 etc Other spectra m sulphur contaimng 
these tenns would exist m the region of the mfra red 
and have not yet been observed 

Both the oxygen and sulphur spectra desenbed 
above show similar characteristics namely the m 
tensities of the lines and their separations are inverted 
as compared with the known spectra of these elements 
m the visible and infra red tlius m the new spectra 
the shortest wave length of each tnplet is most 
mtense and as mdicated by the data above the 
frequency sepiration is greater between the two more 
refrangible lines of each tnplet In both elements 
one tnplet 1 as a missing line correspondingly placed 
This fact seems to indicate an inner quantum relation 
which makes its occurrence impossible 

On the new Bolu- theory the valence level of oxygen 
and sulphur is a 2, hence a p or P level and my data 
mdteate this to be a tnple level Apparently there 
exist one stable and two metastable forms of each 
of the elements atomic oxygen and atomic sulphur 
On the assumption tliat in both elements the oPm 
level IS the valence level the resonance and ionising 
potentials of the stable forms as calculated from the 
Mta above are for the oxygen atom resonance 
9 II V olts ionisation 13 56 volts for atomic sulphur 
resonance 6 50 volts ionisation 10 31 volts 

J J HopnBLO 

Umversity of California Berkeky, 

August 3 
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[It should be noted that m the foregoing 
mumcatum the capital letters PSD rSer to tits 
new tnplet senes and m the case of oxygen are opt 
connected with the previously known singlet 
senes for which similar designations have beto 
elsewhere adopted Also that the terms is are 
those associated with the previously known tnjM 
senes of oxvgen and sulphur — Ed Nature 3 


Continental Drift and the Streeelng of Africa 

Mr Wavland m Nature of August 25 p 279 
bnngs forward weighty arguments based on the 
results of the Geolo^cal Survey of Uganda to rebut 
the usually accepted view that the Protectorate 
like most of eastern Africa and probably western 
Africa as well has been predominantly in a state of 
tension 1 shall be surprised however if further 
work does not disclose the existence of at least some 
normal faulting with a north and south stnke showing 
the former existence of east and west tension It 
may well be that compression and tension have more 
than once alternated with each other m Uganda 
There is no reason too why a change of conditions 
may not convert a true nft v^ey formed in a penod 
of tension mto one bounded by reversed faults 

1 am by no means prepared to admit that the birth 
of the moon (supposing it to have m fact arisen by 
separition from the earth) must have necessarily 
been a piece of extremely ancient history Sir 
George Darwin cives reasons for his behef that it 
took place const lerably more than 50 or 60 milhon 
years ago Now Dr Holmes s calculations based on 
the uranium lead ratio of ceitam minerals show an 
antiquity of about 500 million years for the begmnmg 
of the Cambrian This would suggest that the 
intercstmg event in question may have occurred at 
some time within the umits of the fossiliierous record 

Nor IS there any reason to believe that it must 
have been marked by stupendous catastrophic du 
turbances A sphere of the earth s size yields itsdf 
slowly but practicilly unresistingly to a force actmg 
continuously upon it— in this case the centnfugu 
force due to its rotation accelerated more by 
the progressive condensation of its interior than 
retarded by the tidal action of the sun 

Ihe process of separation may hav e been protracted 
over a considerable time more perhaps than that 
represented by a smt^le geological formation Indeed 
there is a great deal to be said for the suggestion that 
it may have commenced about the middle of the 
Carboniferous and contmued till the close of the 
Inas This would account for the fact that m the 
portion of the earth s crust which has been chiefly 
studied that is to say the extra Pacific area there 
appears to have been throughout that lengthy penod 
a general though by no means a complete recesnoti 
of the ocean which would presumably be attracted 
towards the protruding mass of the moon At somf 
stages of this emergence the bulk of the atmo»here 
would be affected in the same way giving rise in 
the region antipodal to the moon to a penod of 
marked rarefaction and cold resultmg m the Talchir 
and Dwyka loe age which has been recognised not 
only m South Amca but also m India Australia 
the Falklands and South Amenca all formetly 
according to Wegener and I believe he is right 
clustered about Afnca If there be any truth in 
this supposition we should expect the cnief penod 
of tension m Afnca and its surroundings to have 
existed m Mesozoic and early Kamozoic tunes not 
m the Paleozoic or preCambnan The poweiM 
tidal action of the moon while still compaxativafy 
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near the earth would be teaponnble lor the fact 
that tihe teaditutment of the earths crust after a 
large pcArtion had been removed in the course of the 
formation of the moon was mainly effected m an 
east and v/ett direction 

In these circumstances the excessive meridional 
folding which Prof Chamberhn postulates as a 
necesbiry result of tidal retardation could not be 
looked for 

The chief value of the formulation of a speculative 
hypothesis such as 1 have sketched out is m lUustrat 
mg and emphasismg the interest and importance of 
detailed study of geological structures region by 
region and period by pmod throughout the worli 
It wUl only be when wo have all the facts before us 
that we shall be able to solve with any assurance 
the problems presented by the present configuration 
of the surface of the globe 

With regard to the use of the words nft and 
nft valley the latter was originally and properly 
used by Prof J W Gregory for a structuril villey 
duo essentially to tension and I use nft in the 
corresponding sense — of a spht m the earths crust 
due likewise to tension This is in close accordance 
with the I opular and hterary use of the wor 1 nft 
Should at any future tune it be clearly proved that 
the great nft valley was never in the whole 
course of its existence associated with cast and west 
tension it would then I submit have no longer a 
right to the title John W Fvans 

Imperial College of Science and technology 
South Kensington S W 7 
August 31 


Stereoisomerism among Derivatives of Diphenyl 
Tnr cases of isomensm so far recorded among 
deniatives of diphenyl whether connected with 
optical activity or not (Kenner and co workers Trans 
Cnem Soc 1922 121 614 etc ) ore interesting from 
the pomt of view of the possibiliti of the existence 
of a stable para bond m benzene ind more 
particularlv in diphenyl derivatives Ihus any 
2 2 derivative of diphenyl should be cipable of 
optical activity on the basis of the general formula 

/CH =CR>^ /CR-CH ^ 

CH C— C CH 

\ch-ch/ Nch=ch 

which reveals the presence of four asymmetne carbon 
atoms 

hrom the same point of view the isomenc dinitro 
benzidines (cf for example Brady and McHugh 
Trans Chem Soc 1923 123 2047) anl some of the 
substances derived from them also contain four 
asymmetne carbon atoms although this type does 
not include cases of optically active substances at 
present 

The above suggestion opens up a large field for 
mvestigation It is interestmg to note in passing 
that diphenyl forms a tetra ozonide which may 
indicate that the para bonded condition is favoured 
even by the iiareni hydrocarbon K E Turnsr 
E ast London College 
Mile End Road £ i 
September 4 


The Uesegang Pbanomenoii— on Historical Note 
The discovery of the phenomenon of penodic 
stratification m gals is attnbuted to Liesegang (PAo< 
Arehw 1896 aai) Historical accounts of earher 
NO a8i2, VOL ua] 


experimental work on the formation of precipitates of 
^annglv soluble substances in gels are given by Wo 
Ostwald ( Grundnss der KoUoidcbemie Dresden 
1909 208) and by Biadlord {Btochemteal Journal 29 
29 1920) The latter author states {loc ett p 29) 
Ihe first observation of a senes of 1 lyers (product 
bv penodic precipitation m gels) must be asenbed 
to I Upton (Nature 4” 13 (18 j2)) It may be 
observed that Ord published ex^nments before 
this date on the firmation of calcium oxalate m 
isinglass gels Details of these expenments are given 
in his book ( The influence of Colloids upon Crys 
talhne Form and Cohesion london 1870) which 
in the wnter s oj inion has not received the attention 
It deserves It appears from the passage quoted 
below {op cU p 108) that Ord before 1870 (the 
utual date of the expeninent is given in the text as 
March 12 1869) had obtained stratified precipitates 
of calcinm oxalate 

The leposit (of calcium oxalate) was not umform 
but somewhat stratified forming a layer of greatest 
density near the calcium solution a layer of less 
density with some opalescence near the oxalic 
silution attd seviral mUrmedtate layers of sitU kss 
density with alternate spaces of extreme setnttness of 
deposit 

In the light of these facts it seems that the pnonty 
of the discovery should be taken bv Ord 

J R I Hlpbors 
119 Richmond Road London N i 
August 18 


Urease ae a Product of Bacterium radltlcola 

Tui' letter by JProf Werner m Nati rf of August 
II On the Presence of I reasc m the Nodules of the 
Roots of the leguminous Hants induces me to 
stite that urease is also produced by the pure 
cultures of Bacterium radtctcota and much more pro 
fusely than by the no lules Such forms as 1 teter 
Trtf lit Ptst are particularly strong in tins respect 
while Ornitkopodis and Luptm are but feeble urease 
producers 

It IS interesting to observe that urease is also in 
certain cases a product of the normal papilionaceous 
pints first discoverci by Takeuchi in the be ms 
of Soja htsptda and 1^ me m the seeds and the nnd 
of the branches of Cytisus I aburnum and Iftycine 
chinensis 

The simplest way for the demonstration of the 
enzyme is the plate method which I liave lesenbed 
in Ceniralblalt f Bakteriologie 2te Vbt Bd 5 p 
323 18)3 and Archives Wierlan laises 1895 As 
however B radicicola does not grow veil on broth 
gelatin or veast decoct gelatin with i^ pier cent 
urea the detection of the enzyme must be made 
with matuaal taken from colonie pireviously grown 
on picas leaf gelatm with 2 p r cent ume sugar and 
then used as little lumps placed on the yeast decoct 
urea gelatin plate After a few mmutes the beautiful 
ms phenomenon becomes visible if urease is 
present os a consequence of the piroduction of 
ammonium carbonate which pirecipitates the calcium 
carbonate and calcium phosphate m the particular 
manner proper to this experiment Ihe addition of 
some c ilcium malate to the yeast urea gelatin en 
hances tiie sensibility of the ms reaction 
The discovery of urease m B radicicola was the 
result of expenments on the nutntion of thu bac 
tenum performed m 1919 and 1920 with the co 
operatioa of Mr Ir L £ den Dooren de Jong at 
Delft M W Bbijbrinck 

Gorssel Holland 
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The Study of Man ^ 

B> Prof G Elliot Smith, F R S 


I N this address I propose to >,i\e a sketch of the 
progress thit has recently been made m some of 
the msnifold branches of studv concerned with the 
niturt and history of man md his athiec ements and 
to suggest how they can be correlated and mtegrated 
as a real science of man with a distmclive disciplme 
The recent discoveries of the remams of Rhodesitn 
m\n and the Nebraska tooth have added a new species 
and i new genus to the human family and two con 
tincnts to the known domain of its extinct members 
Intensive studies of the whole senes of fossil remains 
and comptnson with the living luces of Homo sapiens \ 
hav e m idc it possible for us to construct a family tree 
of the Homimdir and to draw certam inferences as to 
the nature of the cvclutionarv changes tliat have 
occurred w ithin the human f imily since it first came 
into e\istcncc Irom such investigations it appears 
that sc me of the ft itures regarded as distinctive of the 
highest races if men ire lemporarv phases in the lower 
races ind what is much more striking many of the 
anatomical traits generally supposed to be peculiar 
to the hum on family are found in new bom gonllas 
and ehim|)anzecs hut are lost 1 y these apes before 
they attain their miturity Prof llolk of Amsterdam, 
has recently been studying this remarkable pheno 
menon * and h is attempted to interpret the facts by 
the Batesonian paradox that man lus attained the 
human stilus and the higher races have advanced a 
stage beyond the lower nc t by the acquisition of new 
characters but by mhibitmg the full development of 
his ancestral triits I im unihlc to accept my dis 
tinguislied friends speculations Icr mans mental 
powers and the brain that makes their manifestation 
possible cannot be explained simply as an unveiling 
of possibilities dormant m his ancestors for they arc 
positive additions to his equipment which represent 
nis distinctive charoc tcnstic 1 here is however this 

germ of truth in Prof Bolk s claim , the apes have in 
many respects departed further from the pnmitive 
ancestral type than man has in that they have become 
more highly spcxialiscd in adaptation to a particular 
mode of life 1 hey have lost not only many primitive 
traits that man has retained but also the plastiuty 
and adaptability that played a decisive part m the 
attamment of man s mental pre emmence 

I propose here to submit a tentative pedigree of 
man s Ornate ancestry based upon the results of 
intensive studies in comparative anatomy and em 
bryology and discoveries m palsontology and to use 
this as the basis for a study of the progressive changes 
m the brain which prepared the way for the eventual 
emergence of those attributes of mincl which distmguish 
man from all other living creatures 
In the course of this mquiry we shall see that during 
the process of evolution m an s Pnmate ancestors 
wandered from Amenca to Europe and Asia, and that 
such world wide migrations have tieen continued by 
certain of their descendants ever since, providing the 

> Ever Inf I«ctun deUvstad to tbs Bntiu AMoeUtuo Meatug at 
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new environments which weeded out those members 
of the order that failed to adapt themselves to new 
circumstances or to specialise and drop out of the race 
for the attainment of a higher status Nor did this 
migration cease with the advent of man himself He 
has ever been a wanderer upon the fare of the earth , 
and not until the mvention of civilisation did certain 
groups of human bemgs become anchored m definite 
localities One of the great sources of confusion m 
modem anthropological discussions is the lailure to 
distinguish between the nugration of population and 
the diffusion of culture m other words due recognition 
IS not given to the fact that a small group of people of 
a higher culture can impose the latter upon a large 
community without nctessanly effecting any reiogius 
able ch inge in the phvsii il characters of the people 
as a whole 

Ibf Discovery or Iutanehauen’s Tomb 

When the programme for the Bntish Association 
meeting was hrst tentatively drafted more than six 
months ago the attention of the world at large was 
fixed upon the Tlicban Valley of the Tombs of the 
Kings, and the nime of the insignificant pharaoh 
Tutankhamen was on every one s lips The officers of 
the Association then decided that the cvenmg lecture 
should be devoted to an exposition of tlie siicntific 
results of the exploration of Tutankhamen s tomb, and 
It was hoped that Lord Carnarvon would have pre 
sided at it I need not dwell upon the tragic events 
which have made impossible the realisation of either 
of these proposals I ord Carnarvon s death has dealt 
a very serious blow to Egyptian studies just at the 
moment when it is more than ever important that 
Bntish prestige m Fgv pt as a senous patron of archeo- 
logical studv should be mamtamed and strengthened 

I he work in Tutankhamen s tomb has yielded 
singularly little information of direct scientific value 
Yet there are certam aspects of this dazzlmg illumina 
tion of the last phase of the eighteenth dynasty that 
arc worthy of attention I need not emphasise the 
value of this discovery in foremg upon the attention 
of the world the vastness of the achievements of the 
ancient Egyptians m the fourteenth century b c At 
a time when some of us have been trying to impress 
this fact upon students of antliropology one cannot 
refrain from ocknowledgmg the debt to Mr Howard 
Carter for havmg accomplished in one winter what we 
have been stnving m vain to do at the British Associa 
tion for more thM twelve years There is only one 
pomt in connexion with this discovery to which I can 
refer before 1 turn to consider other aspects of the 
study of man 

The Search for Gold 

The \ ast quantity of gold actually found m the tomb 
18 a pomt of special interest, for it raises problems of the 
utmost significance with reference to the part played 
by this relatively useless yellow metal m the history of 
civilisation At a time when we have lost the Use of 
gi^d as currency it is mteresung to contemplate A stagf ' 
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in fa&tor^ befoit gold comage was mvented, although 
the me^ was being used as tnbute Gold was 
firtt metal used by man, and it was the arbitrary value 
attadied to it for its supposed magical properties as an 
ehxir of life that imtiatra the world wide search lor it 
which has now lasted for sixty centunes although the 
motive for the search — ^m other words, the reason for 
attaching so peculiar a value to the soft yellow metal— 
has changed The search for gold h is been the most 
potent mfluence m the development and the spread 
of civilisation From the pictures in the tomb of 
Tutankhamen s viceroy Huy we learn that the gold 
was obtamed from Nubia and the Soudan and we are 
also shown the peculiar types of ships whu h brought 
this tnbute dowm the Nile The demonstration of 
the effects of such exploitation upon the Siudan 
has recently been revealed by the mvestigalions of 
Prof Reisner, which have provided us with an object 
lesson m the process of cultural diffusion such as has 
been happening m every part of the world since then 
In modem times we have seen it m the Transvaal in 
Australia and m California — the settlement ot rclat 
ivelv small bands of mmers to get gold and incident ill> 
to plant in hitherto waste plates tf the earth crtain 
of the elements good and had of our civihsati in In 
the Soudan thirtj five centuries ago the Igvptians 
were doing whit our own people are now doin„ in the 
Transvaal A relatively small liand of ptiple of 
higher culture were makmi, use of the loc il ^pulition 
to exploit the gold to which the latttr hid previously 
attached no value As the result of the settlement of 
cultured immigrants m their midst (ertun of their 
customs and beliefs were adopted h> the indigenous 
inhabitants and blended with their own (ustinis In 
a report upon Prof Reisner s work m the Soudan which 
I suhmittra to tlie British Association in iqi-, (Report 
p 189) the lacts relating to this racial enei cultural 
mixture w ere summarised 

The geographic il distribution of archxol igic al re 
mams and the feitures of the culture reveil to every 
one who is willmg to read the plain storv told hv 
these facts, first emphasised by Mr W J Perry tlut 
the same process has been going on ever since the 
first civilisation was invented, and that it has been the 
chief motive for the diffusion of culture throughout 
the world Whether one exammes the distnbution 
of the earliest monuments in Southern India or the 
settlements mentioned in the Rig Veda in the North 
West, the distribution of ancient settlements in Persia 
Siberia the Caucasus and Asia Mmor or further afield 
from the ancient East in Europe and the Bntish Isles, 
in Africa to the Niger and Zimbabwe, in the lands of 
gold in Malaysia and Eastern Asia, and further still in 
America, we can read the same story the same motive 
and the same result of the exploitation of the local 
natural resources by the native population under the 
direction of relative^ small bands of alien immigrants 

Many other materials to which a magical or economic 
value was attached played a part m this process of cx 
ploitation Resm, timber, i^rls, copper, ffmt jade, 
turquoise, lapis lazuli, amber, tm, and eventually all 
metals, were some of the more obtrusive lures that im 
pelled men to embark upon any adventure, however 
Hazardous and the search tor these things was respon 
sible for the world wide diffusion of culture 
NO. a8i2. VOL iial 


The investigation of the details of these events throws 
new light upon ancient history and affords a convmcing 
explawtion of much that hitherto has been obscure m 
the history of civilisation 

Ancient Mariners 

Considerations of time will pemiii me to refer only 
tt one aspect of this world wide diffusion The 
pictures of the boats used by Tutankhamen s viceroy 
reveal certain pecuhir features which were adopted 
also m sea going ships in the Mediterranean and Ery- 
thrjean Seas These distinctive methods of ship- 
building have been preserved until the present day m 
the Victoria Nyanza m 1 ost Africa and in certain parts 
of the Malay Archipelago They arc also revealed in 
quite unmistakable ftshion in sculptures of the Early 
Bronze Age 10 Sweden Here there is a specific illustra 
tion not only of the fact of the world wide diffusion of 
culture but also of the chief means by which it was 
effected 

Thf New Vision in Anthropoloi.y 
The mvestigation of the factors involved m this 
demonstration of the umtv cf civilisition brings to 
light the motives that prompted its origin and provides 
us with a new insight mto the real meaning of customs 
and beliefs It contains the germ of i new method of 
ipproich to tlie problems of psychologv and a means 
whereby m time the unification ol anthroixilogy will 
be effected and a real science of m ui created 
Dunng the last twelve ycirs there has been a pro 
found change in most of the fields of investigation 
concerned with the study of man Not only has there 
h en a nch harvest of new facts and a fuller under 
landing of the meaning of such knowledge as we 
possess but also there has begun to emerge a radically 
new ittitude toward the problems awaiting solution 
Hitherto the investigator who concerns himself with 
the problems of human structure and function of the 
races of man of the fossil remains of man of evolution 
and mhentance as a rule has refused to discuss customs 
and beliefs arts and crafts social orgamsation, and the 
psychological aspects of anthropology which ar* now 
commonly called cultural The two branches of 
anthropology have been cultivated m water tight 
computments, and the fact that the results achieved 
in each of them have far reaching significance for the 
interpretation of the problems of the other is as a rule 
totally Ignored 

During recent years some of the more far seeing 
students of man hive been insisting upon what the 
late Dr Rivers called the unity of anthropology ancl 
the urgency ot the need for more co operation Iwtween 
the different fields of research * Until such mtegra 
tion IS effected there can be no real saence of man 
In this address I propose to give a sketch of the new 
trends m anthropological thought, and to suggest how 
they may be unified and focus^ upon a defimte aim, 
the mterpretation of man s history and human cxinduct 
Perhaps a simple illustration will explain the value 
of the correlation of physical and cultural studies 
Twelve years ago, when attemptmg to mterpret the 

> W H a Rtrmi Ilio Unity ot Antlmnolonr, Joum RomI 
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results of the study of ancient Eg)'ptian remains, I 
plotted out on a map tlie geographical distnbution of 
an alien people with easily recognisable distinctive 
ieatures that began to make its way mto the Lgvptian 
Delta about 3400 Bc* This people which played a 
definite part in Eg>pl Babvlonia Crete and the 
Mediterranean find especially m Britain could be 
tnued withiut much diffi ultv to its homeland in 
Westim \su Havmg reaihed this stage in inter 
preting the facts I was greatly perturbed to find that 
this simc unmistakable tv pc was found widespread 
throughout P)l>nisia Having failed to get any help 
or enrourae,emcnt from anthropologists either on the 
physical or the lultural side to pursue this subject 
further I had no alternative than to resort to ethno 
Ic^cal studies to see whether I could not discover 
cultural evidence to shed some light upon the un 
doubted facts of race concerning which I was satisfied 
that I had unslukable evidence of a widespread 
migratnn of pc pie In Polvn(?su I found the same 
general associations between the distnbution of these 
distinctive people and the practices of megalith 
building ind mummification as I had previously found 
m the Mediterranean area and Western Asia and 
when the evidence came to be studied intensively it 
seemed to establish upon unshakable f lundations the 
fact of the unity of civilisation and the worldwide 
diffusion of culture in early times Ihis conclusion of 
course h is been warmlv contested during the last ten 
years during which however its opponents have 
repieatedlv shifted their ground and taken up new 
lines of defen c While there is not a scrap of doubt 
as to the ultunate issue it is clear that there will be a 
prolonged onflict such as in the past was necessary 
to conv me e people that the earth was not fl it or that 
man was re illy evolved from a Simian ancestor 

There arc two jh ints in connexun with this theory 
that I want sjiecullv to menticn — (a) Its beanng 
upon the proHems of physi al anthropology, and (p) 
Its relation to psvchologv If it c in be demonstrated 
that at certain scittercd localities widespread tiurough 
out the world the germs of the common ivilisition 
were planted by immigrants the rccognitun of the 
presence of the latter at some places and not at others 
IS a fact of cardinal importance to the student who is 
attempting to interpret the pu^zlmg results of the 
intensive study of ri c in locahsed areas When one 
IS dt iling with regi ms like O eania where the popula 
tion IS the result of relitivcly recent immigrations 
pr )1 ably none f them more than twenty centuncs old 
sue h c msidcrati ns arc clearly the essence of the whole 
problem 

I need say n ) m ire m justifi ition of the fundamental 
imporUnct of the lose corrclition of the work in 
physical and culturil anthropolcgy They are parts 
of one and the same problem which cannot be solved 
unless both classes of evidence are given their proper 
value 

One of the greatest obstacles that has barred the way 
to such collaboration has tiecn the persistent refusal 
on the part of ethnolc gists to distinguish between 
diffusion of culture and migratien of people The 
confusion that lias ansen from this issue has had far 
reachmg effects not merely upon the interpretation of 
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the early history of avilisation, but alia bv imphcatiAli 
m creatmg a biu in fav our of ^ untenable hypotfacaif 
that there is a necessary connexion between race and 
culture 

The proof of the fact of this widespread difiusion of 
anaent culture is provided (0) by the positive evidence 
that It did o( cur (b) by the fact that m the history of 
custom and invention knowledge mvanably has spread 
in the way we postulate and has ever bwn the chief 
incentive to progress in the new foa , and U) by the 
psychology of invention If then it is asked, the fact 
ef didusion is so certam why is there so intense an 
opposition to Its admission? Why do the majority 
of anthropologists cling to a theory that is so obviously 
false ? I heir attitude and methods of evasion become 
more intelligible if one goes back three centunes ago 
ind studies the arguments of the people who refused 
to admit the error of the flat earth hypothesis If it 
be urged that the opposition in that case was essentially 
theological it can be claimed that medieval theology 
has not a monopoly of dogmatism agamst the advance 
ment of science The errors of ethnological doctrine 
that still hold the field are largely the outcome of 
certain mcidents in the sixties of the nmeteenth 
century as the result of which (a) the terms used by 
biologists in the Darwmian controversy were mis 
understood and misapplied and (b) m the conflict with 
such apologists as Archbishop Whately and the Duke 
of Aigyll ^ the ethnologists not only made claims that 
recent research has shown to be wholly mdefensible, 
but also laid down these false doctrmes with all the 
pontifical air of mfallihility which unconsciously they 
seem to have adopted from their theological opponents 
In recent tunes the attempt has been made to bokter 
up this filse claim by certain specious psychological 
arguments and the best hepe for ndding anthropo 
logical science of so serious a hmdrance to progi^ 
IS to be found m the adoption of senous psy chological 
methods m the investigation of customs and behefs 
and the interpretation of the history of civilisation 
Nor would the benefit of this closer conelation lietween 
ethnology and psychology be one sided Psychology 
has at least as much to gam as ethnology For the 
mvestigation of the meanmg of myth and folk lore, of 
custom and belief is commg to play an mcreasmg rort 
in the study of human behav lour The further develop 
ment of this tendency is certam to be the chief factor 
in ndding mthrupolc gical studies of the encumbrances 
of enor which still hmper their growth 

Man s DisTiNcrriVfc Attsibuts 

The study of man can only become transformed 
mto a real science when mans really distmctive 
attnbute the nature of the human mmd is made the 
chief subject of anthropological mquiry The value of 
psychology as the great integrating factor m anthropo 
fogy has recently been explamed with great lucimty 
by Dr Malmowski and m the rest of my address I 
want to suggest that the extent of its possibihties for 
efifectmg co ordination is even much wider than the ^ 
claims he made for it Psychology can become the 
bond of union between all branches of anthropological 
mquiry and the medium whereby a distmctive dis 
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ctpjiae am l|t devdoped to justify ^ creation of a 
reatfSKSice of man 

The fun recomtion of the mechanism of the diffusion 
of culture invdvcs a new orientation in psychological 
mveitigation for it pwnts the way to the true cxpl^a 
tion of the ongm of folk lore and myth and of custom 
and behef and it throws a new light upon the springs 
of human action and upon the problems of social and 
pohtical organisation and of education The outcome 
of this new movement m ethnology will be to effect a 
closer bond of union with real psychology and through 
psychology with the biological sciences that are 
essential for the full appreciation of the meaning of 
mental evolution 

It IS too often forgotten by students of man s evolu 
turn that the fundamental distmctive feature of the 
human family is the nature and range of the powers of 
mind which differentiate it from all other hvin^ 
creatures The chief aim of the interpreter of this 
evolution should be to offer some explanation of how 
these distinctisely human attnbutes were acquired 
With his usual facility of expression Sir James 1* razor 
puts this view with great force It is all the m re 
welcome because he who so freely uses the theory of 
the mdependent evolution of behef reproves another 
ethnologist for too exclusive a devotion to biological 
methods of mterpretation and for forgetting the part 
that human thought and will have played in moulding 
human destm) He says that some of his colleagues 
would wnte the history of man without taking into 
account the things that make him a man and dis 
criminate him from the lower animals To do this to 
adopt a common companson is tt wnte the play of 
Hamlet without the Pnnee of Denmark It is to 
attempt the solution of a complex problem whili ignor 
ing the pnncipal factor which ought to come mto the 
calculations It is as I hai e alre^y said not s lence 
but a bastard mutation of it For true science reckons 
with all the elements of the problem which it sets ut 
to solve In particular the science which deals 
with human soaety will not if it is truly scientifi omit 
to reckon with the qualities which disti^uish man from 
the beasts * 

It should then be the fundamental aim of any mo\e 
ment to mtegrate the forces of anthropological mquiry 
to provide an explanation of how man acquired his 
distmctive position and how precisely his behaviour 
was modified by the attainment of such heightened 
powers of discnmmation and abihty to profit from hi 
experience 

Thb Evolution of thb Human Brain 
Intensive research in comparative anatomy and em 
bryology and discovenes in palaeontology have made it 
possible for us to reconstruct man s p^gree with a 
confidence that hitherto would not have been justifi 
able Usmg this scheme as a foundation we cam deter 
nune precisely what structural changes especially m 
the brain were effected at each stage of the pro^ss of 
the Primates toward man s estate and m the light of 
the mformation afforded by physiology and climcal 
medicme we are able m some measure to mterpret the 
meamng of eamh of Ae stages m the attornment of the 
distinctively human attnbutes of mmd 
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In an address debvered at the Dundee meeting of the 
Bntuh Association eleven years ago and ebewmere on 
several occasions since then I have discussed this 
problem but I make no apology for retummg to its 
consideration again For as I have said already it is 
the fundamental question m the study of man and 
re ent research has cleared up many difficult points 
since I last spoke on the subject 

1 ven befc re the beginnmg of the Tertiary penod the 
trend had already been determined for that particular 
line of brain develcpment the continuation of which 
e entually led to the emergence of mans distinctive 
attnbutes Moreover man as I said in 1913 is the 
ultimate product of that Imc of ancestry which was 
never compelled to turn aside and adopt protective 
specialisations either of structure or mode of life which 
w uld be fatal to its plasticity and power of further 
development 

Vision the Poundation of Mans Mental 
Powers 

The first step was taken when in a verv pnmitiv e and 
unspc lalised arboreal mammal vision became the 
dommint sense by which its movements were guided 
and Its lehaviour so largely determmed One of the 
immediate results of the enl ancement of the import 
an c of vision was to awiken the animals unosity 
on timng the things it s iw around it Hence it was 
prompted to handle them and its hands were guided by 
visual control in doing so This brought about not 
merely mrreased skill m movement but also the culti 
vation of the tictile and kinaesthetic senses and the 
budding up of on empirical knowledge of the world 
around it by a correlation of the mformation obtomed 
e\| enmentolly 1 y visi m tt uch and movement The 
1 juisition of greater skill affected not merely the hands 
but also the cerebral mechanisms that regulate all move 
ments and one of the ways in which thu was expressed 
w IS in the attainment of a wider range and an mcreased 
precision of the conjugate movements of the eyes and 
c pccially of a more accurate control of convergence 
This did not occur however until the fUttenmg of the 
face (reduction of the snout) allowed the eyes to come 
to the front of the head and look forward so thtft the 
visual fields overlapped Moreover a very complicated 
mechanism had to be developed in the brain before 
these lelicate associated movements of the eyes could 
be effected The buildmg up of the instrument for 
reguUtmg these eye movements was the fundamental 
fictor m the evolution of roans ancestors which 
pened the way for the w ider vision and the power of 
lookmg forward that are so pro enunently distinctive 
of the human mtellect Our cimmon speech is per 
meated wnth the symbx lism that proclaims the influence 
of vision in our intellectual life 
The first stage m this process seems to have been the 
expansion of the prefrontal cortex and the acquisition 
of the power of voluntonly extending the range of 
conjugate movements of the eyes and focussing them 
upon any object Then came the laborious process of 
budduig up m the mid bram the mstrument for effecting 
these complex adjustments automatically ^ so that the 
animal was then able to fix its gaze upon an object and 
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to comentrate its attention upon the thing seen rather 
than upon the muscular act madental to the process 
of seeing, it This represents the gtrm of attention and 
of mental lonccntration m gt neral But the power of 
automatiially movmg the eyes with such accuracy 
that the images of an objt ct upon the two retime could 
be focussed with prec ision upon exactly corresponding 
spots mide possible the acquisitiMi of stcreoscopu 
vision the ability to appreciate the form size solidity 
and exut position in spue of objects It also pre 
pared the wav for the development m each retina of a 
particuhrlv sensitive spot the macula lutea, which 
enabled the animal to ippreciate the texture colour, 
and other details of objects seen with much mure pre 
cision than before Hence probably for the first time 
in the history of livmg creatures an animal acquired 
the power of seemg m the sense thit we associate 
with that verb The attainment of these new powers 
of exact \ ision further stimulated the animal s curiosity 
to examine and handle the objects around it and pro 
vidcd a more efficient control of the hands so that acts 
of increisinj, degrees of skill were learned and much 
moa delicate powers of tactile discrimination were 
acquired Out of these expenments also there emerged 
d fuller ippreciation of the nature of the objects seen 
and handled and of the natural forces that influent cd 
the tourst of events 

^^lth the acquisition of this ntw power of learning 
by (xpenmentition, events in the w irld around the 
ammal ictjuired a fuller meanm„ and this cnrichtd 
all Its experience not merely that which appealed to 
the senses of si„ht and touch but hearmg also Thus 
m the senes of Pnm itcs there is a sudden expansion of 
the acoustic lortcx as soon as stcreoscopu vision is 
acquired and the visual t u tile motor and prefrontal 
cortex ilso feel the stimulus and begin rapidly to ox 
pand Ihis incrcisc tf the auditory terntory is ex 
pressed not only in a marked increase of acoustic 
discrimination but also by on mertast in the power of 
vocal expression At a much later stage of evolution 
the fuller cultivation of these powers conferred upon 
their possessors the ability to devise an acoustic sym 
bolism capable of a much wider range of usefulness than 
merely conveying from one individual to another cnes 
expressive of different emotions por when true arti 
culate speech was acquired it became possible to con 
vey ideas and the results of experience from individual 
to mdividual, and so to accumulate knowledge and 
transmit it from one generation to another This 
achievement was probably distmctiv e of the attainment 
of human rank, for the costs obtained from the most 
pnmitivc brain cases sue h as those of Pithecanthropus 
and hoanthrupus reveal the significant expansion of 


the acoustic cottex This new power exerMd the 
profound mfluence upon human behaviour, for it madb 
It possible for most men to become subject to tradition 
and to acquire knowledge from their fellows without 
the necessity of thinking and devising of their owm 
initiative It is cosier to beh iv e in the manner defined 
by convention than to originate action appropriate to 
special circumstances 

Within the limits of the human family itself the 
progressive senes of changes that we have witnessed 
m man s Pnmate amestors still continue and as we 
compare such a series of endocranial casts as those of 
Pithecanthropus Eoonthropus Htmorhoiesiemts Horn 
neandertkalmsis and Homo sapiens, we can detect a 
progressive expansion of the panetal prefrontal, and 
temporal terntones which are associated with the 
mi rcasmg powers of manual dextenty and discnmma 
tive power of mental concentration and of acoustic 
discrimination 

The study of such factors of cerebral development 
will eventually enable us to link up the facts of com 
parativc anatomy with psvchologa and enable us the 
better to understand liuman behaviour Such wider 
knowledge will m timi help us to co ordinate the 
pnnciples that underlie lustnms and beliefs, and 
iiom such researches there will eventually emerge 
a distmrtive discipline and a more stnctly scientific 
method 

For the full realis ition of this vision what is necessary 
lb VC all IS that the universities should recognise the 
importance of this new conception of humane studies 
and tike on active part m building up a scieme of 
man that is more scientific than what at present ate 
known as the hi namnes and more human than 
biolcgy The fundamental aim of all education is the 
fuller understanding of the forces of Nature and of 
human behaviour I he necessity for attacking the 
latter problem with more directness and precision u 
urgent and it is impossible to exaggerate the import 
an i of a fuller cultivation in our universities of the 
studv of the nature of man and of the spnngs of human 
conduct It lies at the root of all knowledge and the 
intelligent control of all human affairs I need not 
emphasise the tremendous practical importance of 
suih studiis to an Fmpire such os ours at the present 
time I he Pan Pacific Conference held m Australia 
reacntly is on earnest ot the realisation of this fact 
bv statesmen and administrators and of the usefulness 
ol lollahoratmg with men of science to acquire an 
understanding of subject peoples and their social 
problems This policy of peaceful development of 
the Pacifac is a good augury for the fuller recogni- 
tion of the value of anthropology to the world at la^ge 


Some Beannffs of Zoology on Human Welfare '■ 

By Prof J H AsHWOurn DSc, FRS 


'■pHE beanngs of roolopr on human welfare— as 
i- illustrated by the relation of insects, protozoa, 
and helmmthes to the spread or causation of disease m 
man— have become increasingly evident in these later 
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years, and are familiar to every student of zoology or 
of m^icme At the time of ^e last meeting of the 
British Association m Liverpool (1896), insects wen 
suspected of acting as transmitters of certam patho- 
genic organisms to man, but these cases were lew, and 
ui no smgle instance had the hfe-cycle of the oiganum 
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been worked out and the mode of its transmission from 
insect to man ascertamed The late Sir Patnck 
Sfanspn working m Amoy had shown (1878) that the 
larv« of FfUtma bancrttftt undergo growth and meta 
morphosis m mosquitoes but the mode of transference 
of the metamorphosed larvae was not determined until 
1900 Nearly two years after the last meetmg m 
Liverpool the part played by the mosquito as host and 
transmitter of the ^rasite of malaria was made known 
by Ross In addition to these two cases, at least eight 
important examples can now be cited of arthropods 
pro\ed to act as earners of pathogenic organisms to 
man— eg Stegomyia — yellow fever Phlebotomus — 
sandfly fever, tsetse flies— slecpmg sickness (ono 
rhinus — South Amencan trypanosomiasis (Chagts 
disease) , Chrysops— j^iZaria (Loa) loa the fie i Xetto 
psyUa cheopis — ^plague the body louse— tren h fever 
relapsing fever and typhus and the tick Omithodorus 
— Vfnean relapsing fever 

In selecting examples for hnef consideration I proj osc 
to deal \ery shortly with malaria although it is the 
most important of the insect carried diseases 1 tcause 
the essential relations between the Anopheles mosquito 
and the parasite are well known There still remain 
lacuna: m our knowledge of the malarial orginisms 
Ross and Thomson (1910) showed that asexual forms 
of the parasite tend to persist in small numbers between 
relapses and suggested that mfeetion is mamt lined 
by these asexual stages Such explanation elucidates 
those cases m which relapses occur after short intervals 
but the recurrence of the attacks of fever alter long 
intervals can only be explained bv assummg that the 
parasites lie dormant in the body — and we know neither 
in what part of the body nor in what stage or condition 
they persist Nevertheless the cardmal pi ints about 
the organism are established and preventiv e measures 
and methods of attack based on a knowledge ot the 
habits and bionomics of Anoplieles have been fruitful 
in beneficial results in many parts of the world 

If we desire an illustration of the vast difference to 
human well being between knowing and not knowing 
how a disease germ is transmitted to man wc may 
turn to the case of yellow fever When this pestilence 
came from thg unknown and no one knew how to 
check It Its appearance m a commumty gave nse to 
extreme despair, and in many cases was the signal for 
wholesale migration of those inhabitants who could 
leave the place But with the discovery that Stego 
myia was the transmitting agent all this was chang^ 
The mumapality or distnct took steps to oi^anise its 
preventive defences against a now tangible enemy 
ind the successful issue of these efforts with the 
onsequent great savmg of life and reduction of human 
suffering in the Southern United States in Panama 
m Havana and m other places is common knowledge 
It IS a stnkmg fact that durmg 1933 Central America 
the West Indies, and all but one country of South 
^menca were frdte from yellow fever which had rav aged 
these regions for nearly two centuries The campaign 
against Stegomyia u resulting as a recent Rockefeller 
report pomts out, m yellow fever bemg restneted to 
rapidly diminishing, isolated areas, and this disease 
eems to be one which by persistent effort be 
brought completely under control 

In 1895 Bruce went to Zululand to mvesbgate the 
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tsetse fly disease which had made large tracts of Africa 
uninhabitable for stock and near the end of the same 
year he issued his prehmmary report in ahich he 
showed that the disease was not caused by some poison 
ehborated by the fly— as had been formerly believed— 
but was due to a minute flagellate orgamsm a trypano 
some conveyed from affected to healthy animals by a 
tsetse fly (Glositna morsttans) In 1901 Forde noticed 
in active organism m the blood pf an Pnglishman m 
Gimbia suffering from irr^larly mtermittent fever, 
and Dutton (1903) recogmsed it as a trypanosome 
which he named Trypanosoma gambiense In 1903 
C istcllam found trypanos imes m the blood and cerebro 
spinal fluid of natives with sleeping sickness in Uganda 
and suggested that the trypanosome was the causal 
iganism of the disease 1 he Sleeping Sickness 
( mmissiin (Bruce and lus ullcagues) confirmed this 
V ta ind showed that a tsetse flv Glosstna palpahs, 
w the transmitter Since then much has been learnt 
rtgardin„ the multiplic ition of the trypanosome m 
the flv and its transference to man Fi r some years 
this w i believed to take place bv the dir« t method, 
lut in 1908 Kleine demonstrated cyclical trans 
mission md this was shown later to be tl e pnncipal 
mean of transference of 7 gambimse In 1910 
Stephens and I anth im described from in Lngl shman, 
who hid btcime infected in Rhodesia a trypanosome 
which from its morphological characters and greater 
virulence they regarded as a new species T rhodestense, 
and Its cyclical transmission by Glosuna morstians 
was proved by Kmghorn and Yorke Recent reports 
ly Duke and Swvnnerton (193^) of investigations m 
Til ganyiki Territory suggest that direct rather than 
cy heal transmission by a new species of Glossma is 
there mainly responsible for the spread of i trypano 
s me of the T rhodestense type 
The impossibility of distmguishing by their morpho 
l)gy what are consideied to be different species of 
trypanos mes and the difficulty of attackmg the fly 
ire handicaps to progress m the campaign against 
sleeping sickness which presents some ol the most 
subtle problems in pasent day entomologv and proto 
zo logv Here also we come upon peqilexmg con 
ditions due apparently to the different virulence of 
separate strains of the same species of trvpinosome 
and the varying tolerance of individual hosts — on 
whi h subjects much further work is required 

The relation ot fleas to plague provides one of the 
best ind most recent illustrations of the necessity for 
careful work on the systematics and on the structure 
and bionomics of insects concerned in carry mg patho 
genic organisms Plague was mtroduced into Bomlwy 
in the autumn of 1896 and durmg the next two years 
extended over the greater part ot Bombay Presidency 
and was earned to distant provinces The Indian 
Government requested that a commission should be 
sent out to mvestigate the conditions The commis 
Sion which visited India m 1898-99 came to the 
conclusion (1901) that rats spread plague and that 
mfeetion of man took place through the skin but — 
and this is amaung to us at the present day — t^t 
suctorial insects do not come under consideration m 
connection with the spread of plague Fur^r 
observ ations, howev er soon showed this conclusion to 
be erroneous Liston fouled in Bombay m 1903 that 
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the common rat flea was Ptdex (Xenopsylla) ekeopts 
that It was present in houses in which rats had died 
of plaj,ue and m which some of the residents had 
become infected that the plague bacillus could multipl> 
in the stom ich of this flea and that the flea would — 
m the absence of its usual host — attack man These 
obsen ations pointed to the importance of this flea in 
the dissemination of plague and the Second Plague 
Commission which was appointed and began work 
in 1905 definitely prosed that Xenop^lla cheoptt is 
the transmitter of the plague organism from rat to rat 
and from rat to man 

The mechanism of tnnsmission of the plague 
bacillus was worked out by Baeot and At irtin in 1913 
The) showed that in a proportion of the fleas fed on the 
blocid of septicssmic mice the plague bacilli multiply 
m the proventnculus — which is proiidcd with chitinous 
processes that ict as a \ live to prevent regurgitation 
of the blood from the stom ich — and i ma s of bacilli 
is fermed which hlo ks the proventnculus and may 
extend forward mto the cnsophigus Ileas in tins 
condition ire not prci ented from suckmg 1 lood 
beciusc the pharvnx is the suetcnal orgin but their 
attempts to olit iin blood result only in clistending the 
cesopliagus Ihe blood drvwn into the cesophigus is 
repeated!) forced backwards into contact with the 
mass of plague ba illi and on the suckmg action 
ceasing some of this infc ted blood is expelled mto the 
wounci I he truismissiun of plague depends on the 
pcculur structure of the proventnculus of the flea and 
on the extent to which in ccrtim cximples the plague 
bacilli multiply m the proventneulu hue h blocked 
fleas bemg unable to take I lood mto the stc mach are 
m a starved condition and moke repeated attempts to 
feed and henc e arc p irticuhrly dangerous 

Until 1913 It was believed Ihtt all the fleas of the 
genus Xenopsylla found on rets m India bel nged to 
one species {cheopts) lut in that }ear I F Hirst 
reported that the rat fit i of ( ol mho w is \ aitta 
whi h had been taken off rat in Rang on and des nbed 
bv \ C Rothschild in 1911 Hirst ascertained that 
this flei did not readily 1 ite man if tl c temperature 
were above 80° 1 A collection of 788 flcis from 
Madras City proved to consist entirely of \ astta and 
Hirst suggested that tl c explanation of the immunity 
of Madris and Colombc frem plague was the relative 
mefficicncv of X ostia is a trmsmitter Traggs 
exammation (1931 1933) of 2 ^ 657 He is obtamed from 
rats m all parts of India shows that they mclude three 
spenes Xenopsylla cheopts A astta and A brastlt 
ensts 1 1 IS last species is c immon in the central and 
northern uplands of jjenmsiilar India but its bionomics 
have not yet been investigated A cheopts is the 
predon mant spec les in the plague areas while A astta 
IS the common flea in those arc is which hav e remained 
free from plague or have suffered onlv Iightlv In 
Madras Citj for example during the twenty one veort 
1897-1917 pligue has occurred m twenty of these 
vears but the average mortality was cnly 0013 per 
thousand — that is though the mfection has b^ 
repeatedly mtroduced there it failed each time to 
set up an epidemic The significance of an imported 
case of plague depends m large measure on the local 
speaes of Xenopsylla Hust has made numerous 
attem]^ dunng the plague season in Gilombo to 
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transmit plague by means of X ostia from rat to rat, 
but with negative results and AT orfia was never found 
to behave like a blocked X cheopts 
The dutinction of X cheopts from X astta is not 
an entomological refinement with purely systematic 
significance but corresponds with a different relation 
c f the species to the epidemiologv of plague and hence 
becomes a factor of great practical importance If 
through these researches it has become possible by 
examination of the rat fleas of a locality to estimate 
accurately its liability to plague anti plague measures 
mav henceforward be restneted to those areas m which 
plague is likel) to occur » e where X cheopts is the 
predominant flea Thus a great economy of effort 
and of expenditure and a higher degree of efficiency 
may be achieved in fact tlie problem of the prevoti 
tion or reduction of plague may be brought from un 
wield) to pricticable proportnns When it is remem 
I cred that smee 1896 some ten and a quarter milhons 
of people have died in India from pla^e we have a 
more tiian sufficient index of the importance of a precise 
knowledge of the s)stematics structure and bionomics 
of the insect earner of Bacillus pestts 

Another cf the outstanding features of the penod 
under review has been the extensive and mtensive 
study of the Proto/oa The structure and the bio 
nomics and life history of these organisms have been 
investigated with the help of the finest developments 
of modern technique It is fitting, here to record our 
acknowledgment to two staming methods— Heiden 
ham s iron harmatoxvhn and the Romanowsky stam 
(including Giemsa s and I cishman s modifications), 
which have added ^‘catly to our technical resources 
1 here is time to refer only to certain of the Protozoa 
which directly affect man Iwenty vears ago our 
knowledge of the few species of Protozoa recorded 
from the human alimentary canal was defective m 
two import mt respects — the svstcmatic cluiracters 
and the hiologv of the species— so there was much 
confusion Subsequent investig itions and especiall) 
those of the list ten yetrs (by Wen) on Dobell and 
others) have cleared up most of the doubtful pomts 
but owing to the difficulties of size and the pauuty of 
characters avuilal le it is by no means easy m practice 
to distinguish certain of the species Of the seventeen 
species now known to occur m the intestine of man 
Enlameeba histolytica has received particular attenticm 
This organism lives as a tissue parasite m the woO oi 
the lar„e intestine where as a rule the damage caused 
IS counterbalanced by the host s regenerative processes 
But when the destruction outstnps the regeneration 
intestinal disturbance results leading to the condition 
known as amoebic dysentery The specific character^ 
tnd the processes of reproduction and encystment of 
E are now well ascertained and it is realised 

tint m Uie majority of cases the host is healthy actmg 
ns a earner dangerous to himself for he may develop 
into a rase of acute dysentery and to the commumty— 
for he 15 passing m his fseces the encysted stage which 
IS capable of mfectmg other persons W^^er an 
infected person will suffer from dysentery or act ai i 
healthy earner apparently depends upon his own 
susceptibibty rather than on any difference m thf 
virulence of different strains of the Entamoeba 
In all work with Entamoebte infecting human ben}(^ 
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inevitable charactenstic of every form of official service 
Two examples are worth recordmg, for every fnend 
of Hayden will recognise them as typical 
We were moving camp to a new field where there 
was a probabhty that the fast coming hot weather 
would soon make work difficult The hot west wmds 
laden with fine dust, had significantly started as a 
warning that life m tents would soon be impossible 
Every day was important when, through the negh 

e of a local subordinate official transport facilities 
: down absolutely within twenty miles of our new 
field I was annoyed especially because my mail 
having been directed from headquarters to the new 
camp, the enforced halt could not be utilised even for 
office work There seemed to be no escape from a 
wasted day of useless grumbling On nsinj, next 
mormng Hayden was missing but by noon he turned 
up loaded with heavy postal packets and then I found 
that he had been to fcti h m> mail and, is I ifterwards 
discovered had cycled nearly forty miles over whit 
onlv an Indian Distnct Board would be contint to call 
a road Few but Ha>dcn would have thought of it 
none but Hajden would base done it silentl) as it 
It were only the usual thing 
Four years later Sir h ram is Younghusbind was 
starting on his mission to Lhissa The remarks in 
the Direc tor s Armual Report for 1902-^ (Rcc C eol 
Surv Ind vol xxxii pp 15^ 156) show wh\ at thit 
time we were anxious to know whether < n the northern 
side of the snow covered crjstillmc rvngc of the 
Eastern Himalaya there had been an extensun cf the 
Mesosoic foHsiliferous basin which hid been survtjtd 
in Spiti and other parts of the north western Himala> a 
I burned to Darjeeling to intercept Yoiinghusband 
who was then on his way to join the expedition th it 
had already started mto Sikkim He re ilised the v due 
of the problem and readily offered to give facilities fer 
a geologist to join the pirty but warned me that unless 
an officer could move at once he might be too late 
I returned immediately to Calcutta ind put the 
question before Harden who promptly volunteered 
to cancel his local engagimcnts and although he 
knew the meaning of wmter < n the inhospitable plateau 
of Tibet did not wait to discuss conditions or settle 
his local affairs but moved off within twint> f ur 
hours trusting to pick up transport and equipment on 
the way Withm a fortnight there came biek a parcel 
of Spiti shale fossils and a letter thit opened a new 
chapter m Hunalayan geology Ha>dcn was away for 
more than a year and how he covered so much ground 
with such excellent results was known onlv to him 
and to his kindred spint Sir Francis \ounghusbind 
Always movmg rapidly but never too hurried to 
help a colleague , always doing something but 
mentall} as wel^ os physically Havden piled up a 
record of solid results which would liave been the 
envy m turn of the sportsman the explorer the 
scientific worker and the most orthodox official After 
graduating at Trmity College Dublin in engmeenng 
as well as arts, he made a journey round the world 
before jommg the Geological Survey of India in 1895 
He was appomted Durector of the Department in 1910 
and held office for eleven years Meanwhile, as a 
jumor officer his work touched most of the provinces 
of India, but his Himalayan and trans-frontier strati 
graphical work naturally attracted most attention, 
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the chief scientific results being included in his memoirs 
on Spiti and Bashahr (Mem Geol Surv Ind , vol 
xxxvi , part i), on the provinces of Tsang and t 3 m 
(cntril Tibet (vol xxxvi part 2) and on Northern 
Afghanistan (vol xxxix part i) Just before leavuig 
for Switzerland he completed and sent to the press in 
French his account of the journey through northern 
libet during 1922 that is after he had retired from 
the Indian Government service 

In 1915 the Geological Society awarded Ha>den 
the Bigsby medal and he was elected a fellow of 
the Royal Society in the sime yeir, whilst Calcutta 
University conferred on him the honorary degree of 
D Sc He served su essively as president of the 
Mimng and Geohgual Institute of India and of the 
\siitic Society cf Bengal In ion his ofhciil service 
was recognised by the C I 1 in 1919 he received the 
senior order of ( S I and on the day of his embarkation 
It Bombiy in June 1920 preparatory to retirement 
from the office of Director of the Geological Survey, 
his knighthc nd was gazetted 

Ihe accident which led to Hayden s death with his 
two guides must have occurred soon after August 12, 
on his return from an ascent of the 1 msteraarhom, 
but his Imdy was not found until August 28 The 
details of his death will never bt known but if the final 
and dctermmmg incidei t was net a definite attempt 
to save bis companions it was not Hiydens fault 
He w IS buned by friends on Scptcml er i at Lautcr 
hrunnen and the selection of the spot would almost 
< ertamly lx. m itcord me c w ith his own w ish Perhaps 
of ill the many incidents th it one can recall as illustra 
tuns of his generous niture my last glmipse of him 
wa the most characteristic it was just a few days 
before he started on his tour in Switzerland he was 
lusy with his preparations but looked in to siy fare 
well on his way to see the sick relative of a fnend who 
wis iway from homo One frequently came across 
instances of his gener sity to the poor and sick, but 
not even the most intim ite of his friends knew them 
ill as in his work cich act of kindness followed too 
clostlv on Its predecessor to allow of time for talking 
about It T H Hon AND 

Ths issue of the Physikali\cht /nischrijt for July 15 
contiins an obituirv nctiic of Prof O Lehmann by 
Dis V Sc hlcicrmac her and K Sc hac hcnmcier He 
wis bom on January 13 1855 at (onstance where 
his father I \ Lehmann was director of the traimng 
college As an only child he spent much tune m his 
fathers lalwratory and was interested m his seanh 
foi mathem itical law m organic life He studied under 
Kundt ind (iroth at Strasbourc and liter graduating 
taught in schools m Baden and Alsace until 1883, when 
he became lecturer and afterwards extri professor 
at the polytechnic at Aix la Chapelle After a year 
as extra professor at Dresden he succeeded Hertz 
as director of the physics department of the technical 
school at Carlsruhc in 1889 He took a prominent 
part in the meetings of the scientific soc lety of t arlsruhe 
and was noted for the experiments with which he 
illustrated his lectures He is best known m Great 
Bntain for his work on hquid crystals and for the 
improvements he made to the microscope to facihtate 
that work His death occurred on June 17 1922, some 
tune after his retu^ment 
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Current Topics and Events. 


Tiir ninety first innual meeting of the Bnbsh 
Association which closed at Liverpool on Wednesday 
September iq was one of the most successful in the 
histoiy of the Association and ill who have been 
concerned in the -urangements for it whether local 
or scctionil ire to lie congratulated upon the gratify 
mg result of their work Mon, than three thousand 
memlicrs attended the meeting and the f.u,ihties 
afforded them for scxial amenities and scientific 
discussio 1 were much appreciate 1 1 y all As nomin 
ated by the Council Sir David Bruce w is elected by 
the Ccncral Cominittee as president for the meeting 
to be hel I in 1 oronto on September 3 10 of next year 
The Committee ilso cordi lUy icceptcd the invitation 
from Southampton to meet there 111 1925 On 
Monday September 17 the honorirj degree of 
doctor of science of fhr I niversity of I iverpool was 
conferrei upon the following listinguishe 1 men of 
science Sir h most Rutherfi r 1 Pre f \ielsBohr j>ro 
fessor of pin sics in the I niversity of Copenhigen 
Dr r H Cnfhths 1 rtf O N T ewis professor of 
chemistry L Diversity of C aliform i Prof C hlhot 
Smith professor of anatomy in L Diversity College 
I ondon Dr Jobs Schnii It director of the C irlsbcrg 
laboratiry tipmhigen in 1 Piof J C Mclennan 
professor of physics m the I niversity of 1 oronto 

Cavon i3vKM,s of Westminster preached the 
sermon on bund ly last in the Lady Chapel of T iverpool 
Cathedral f n the occ ision of the British \s&ocidlion s 
visit to th it city Hi dealt with the Influence of 
Sucnce on Christianity an I with characteristic 
courage attrilutci the waning influence of the 
churches to the il scur intisin and static outlook of 
many exixineiits of religion ( hristiamty h is gamed 
much from progress extern il to itsc If the pronounced 
ethical progress in the Roman h mj ire m the second 
century was a wide movement f r which religion 
Cannot claim the whole credit thirteen ccntuncs 
later the Rtniissancc had an imigoriting effect 
producing m the churches changes destined to be as 
permanent and valuable is they were extensive 
the pity w IS th it m the nineteenth century the 
churches lid nut tike advantage of the changes 
prixlucc I in the outlook of c located men by the 
scientific movement but ltd by the tiactanins 
adoptf 1 rather an attitude of hostility which has 
resulte 1 in the t 10 lern conflict of ideas among clerics 
themselves an UidsprejiiclKi li lucated people against 
their teachings 1 aith is a necessity of existence 
Zealots still contend that there is a moral vUuc m 
blind faith But the modern world so far is it has 
fallen under the sway of tl c scientific method demands 
that faith shall be re isonablc an 1 not blind In 
ability to grasp new ideas reluctance to discard or 
even to modify theones or beliefs are qualities 
perhaps more rare among scientific workers than 
among theologians but we art too accustomed to 
the conservatism of outlook among the former 
particularly those whose life work has been in the 
direction of elaboration of what are to them funda 
mental prmciples amounting to bchefs to fail to 
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appreciate the magmtude and importance of the task 
of the best contemporarv theologians in combatmg 
religious obscurantism 

Ip the first accounts exaggerated the number of 
lives lost the latest figures reveal the completeness 
of the disaster cause 1 in Japan by the earthquake of 
September 1 Although the exact number of deaths 
caused by earthquake and fire is still unknown it is 
estimated that ipproximately no 000 were lulled 
in Tokyo 30 000 m \okohama to 000 m Kamakura 
I ) 000 in the Miura Penmsula 700 in Odowara and 
\tami and 5000 in the Boso Peninsula — a total of 
165 700 In Yokohama about 71 000 houses were 
dcstioved and iliout 100 escaped damage m Yoko 
suka all but 150 out of ii 800 houses were destroyed 
in Tokyo 93 per cent of the houses were burnt or 
cruslieil Most of the high concrete buildings damaged 
in lokyo show fissures in the third floor fa9ades but 
al ove and below th it floor there is little injury The 
lire destroy ctl 1 grt at part of the Imperial ITmversity 
including -00000 volumes m the libriry At first 
the shock at \okjhntia was not severe ind ihffered 
little from those so often felt in Japan Then 
suddenly then i ime a swirling motion (the vorticose 
shock of the Ityliaiis) dunng which practically all 
houses collapsed instantaneously Sever il early 
rejiorts with regar 1 to the effects of the shock prove 
to hive liteii erroneous Iherc was no volcanic 
eruption in the island of Oshima and none of the 
islands off the /u Ptmnsul v disappeareil Dr 
Nakamura has m i le a pichminary invcstig ition of 
the central area He finis that the earthijuake 
origin ite I in two separ itc foci one between Oshima 
an 1 Atami in which the 1 rst in 1 more violent move 
ment seems to hiye originated the other near the 
nav d station of Yokosuka 

The Howard silver medal for 1923 of the Royal 
Meteorological Society has been awarded to Cadet 
J C NteJham of H M S I For P6h»' for the best essay 
on Iropical Storms ihc medal was competed 
for by the cadets from H M b U'orcister HMS 
Camay and the Nautical College Pangboume 

Till International Commission of Eugemes met at 
I und in Sweden on September i and 3 under the 
chairmanship of Major I eonard D irwin Various 
resolutions were pass^ and the question where the 
next intemation^ congress should be held was dis- 
cussed Profs Nilsson bhlc and Johansson were 
appointed members of the Commission The Com 
mission was entertained at dinner by the Mendelian 
Society and visited the Swedish Institute of Genetics 
at Akarp near J und and the Swedish State institute 
for race biological investigation These are the only 
institutions in the world for genetics or eugemes 
which are State endowed 

HrAt TH Week is to be celebrated on October 
7-13 This movement was instituted m 1912 and 
the arrangements are made by a committee appomted 
by the Royal Sanitary Institute 90 Buckmgham 
Palace Road S W i The object of Health Week 
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18 to focus public attention for one week m the year 
on matters of health and to arouse that personal 
responaibihty for health without which all public 
work whether by Government or by Local Authorities 
must fall far short of its aims It is suggested that 
the dominant idea should be Self Help in Health 
and the consideration of what every individual can 
do for himself and his neighbour in securing a healthy 
life While there is this central Health Week Com 
mittee local celebrations in each centre are organised 
and controlled by local committees and a curcular 
has been issued for the formation and guidance of 
the latter containing suggestions for the pro 
gramme of events and subjects for lectures The 
Health Week Committee is workmg m cordial co 
operation with the National Baby Week Council 
(already referred to in these columns) and it his been 
found convenient in several instances to combine the 
celebrations of Health Week and Biby Week 

An Empire Mining and Metallurgical Congress is to 
be held it the British Empire 1 xlubition in 1 ondon 
during the first week in June 1924 I he Institution 
of Mining and Metallurgy the Institution of Mining 
Engineers the Institution of Petroleum Tec hnologists 
the Iron and Steel Institute ind the Institute f 
Metals representing the scientific and cchnical 
interests of the miner il and metal industncs uith the 
Mining Association of Great Britain an 1 the \ itional 
federation of Iron and "^tecl M inufact irtrs arc 
cooperating as conveners of the Congress This is 
the hrst such Congress to be held and it is anticipated 
that succeeding sessions vcill be held in the Dominions 
under the auspices of in Empire Council of Mining 
and Metallurgical Engineering Tnstitutons which it 
IS hoped will lie constituted as a result f tin in i igural 
Congress Viscount long of Wraxall will deliver 
the Sir Juhus Wernher Memorial lecture of tie 
Institution of Mining and Metillurgy at the opening 
session of the Congress taking mineral rosouices an 1 
their relation to the prosperity and development rf 
the Empire as his subject Ihe May I eiture of 
the Institute of Metals to be delivered by Dr E W 
Aston on Atoms and Isotopes will also form p irt 
of the programme of the Congress 

An unusual insurance claim is recorded by the 
New York correspxmdent of the limes in a messigc 
dated September 13 The Umversity of Indiana took 
out a policy at a cost of about 30/ to insure against 
possible failure of the party from the University sent 
to Ensenada Mexico to take good photographs of the 
total solar eclipse of September 10 Ihe expedition 
was unsuccessful and the insurance company duly 
paid out about 300! which is to go towards the cost 
of the expedition A similar msurance policy but 
for sooof was taken out by the Swarthmore College 
party which was also in Mexico The compiensition 
m this case was to be inversely as the success of the 
expedition m obtaimng photographs It is stated 
that good photographs of the solar corona were 
obtained 

Up to July 2 no less than 826 broadcasting stations 
had been licensed m the Umted States For vanous 
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reasons however chiefly financial 376 of them have 
ceased to operate Nearly half the total number 
of working stations are run by ridio and electiical 
companies fhe rest are run bv newspajiers stores 
cdlcgcs churches etc 1 hat the art of broadcasting 
has come to stay is proved by the fact that only a 
small percentage of the stations were discontinued 
because their service was unsatisfactory to the 
pubhc In a few cases stations were closed down 
Iccaust of the competition of iicightxiunng rival 
stitions In Great Bntiin there is only a single 
orgamsabon for broadcasting and so the pubhc does 
not get the benefit of improved service owing to 
competibon On tl e other hand however it is 
imperative that the industry be in a sound financial 
position if it IS to work satisfactorily 

A MEMORANDUM on the rainfall in India durmg 
June and July and the probable amount during 
August and September has recently been issued by 
the Indian Meteorologic il Department Ihe mon 
soon was 1 ite m arriving on the shores of India ind 
w IS weak throughout tl t month of J uno There 
was a general sbengthemng of the monscxiii currents 
in the early part of July and dunnf, the month well 
distributed ram fell o\ cr most of India 1 ir the two 
nu nths of June ind July the rainfall over the plains 
of Indii w IS ibout ( jitr cent alxiM normal The 
excess was large in I owtr Bunn 1 in 1 m the North 
West Irontier Irovince nul Kijjutini West Ihe 
amount was short of the n irm il by more th in 20 
per ent 111 most of the Madras Picsidcncs Orissa 
Ihf 1 ast Central 1 rovmces Bcrar the West Umted 
I rovincts anl mostly along the Mcstirn frontier 
Ihe forec ist issue! in the early pirt of August states 
that there is no re isoii to exjie t iu\ 1 irgt departure 
from the normil in the rxinfall ot India generally 
m Vugust ani September Reports receive I from 
In lia by the India Oltice show for the mi 1 week m 
September that there was an excess of rain in west 
( cntral India north Hvderab 1 1 an i south east 
Midras nonnal amounts ui lower Burma Onssi 
west (Asnbal I’rovinees an 1 north Madr ts else 
where rains were sc inty 

Proi A K Forsyth recently delivered a lecture 
on the life and work of Sir Is i le Newton under the 
luspicts of the I on Ion County Cxiuncil ind it is 
published as an arbele m the Lmpxre Retiew for 
September This is an opportune moment to refresh 
the public memory on Newton s life ind achievement 
when so much interest i« bemg taken in Finstein s 
mo lificabon of the Newtom in law of gravitabon In 
addibon to a biographical sketch the arbele gives a 
summary of the state of mathemabes and astronomy 
when Newton was at Ombndge and the preparatory 
work done by Copernicus Eycho Brah^ Kepler and 
Galileo in leadmg up to the Ihnncipi'i It is explamed 
that the geomebical methods of the Pnncipia were 
adopted because the validity of the infimtesunal 
method which Newton had himself employed was 
sbll a matter of controversy Comment is made on 
I the eunous fact that Newton took a degree of the 
i earth a circumference as 60 miles m his first aborbve 
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test of his law the correct value had been published 
in England thirty years earher by Richard Norwood 
The fact that intemitional jealousy delayed the 
universal acceptance of the law of gravitation seems 
btringc to us now there is however a slight echo 
of It in the intipathy shown to 1 mstein m some 
quirters beciuse of his iiationalitv The article 
shows the important pirt that Voltaire plaved in 
persuading the French of the truth of Newton s law 
Thus we hnd that before the return of Halley s comet 
m 1730 Clairaut and I alandc calculated its perturba 
tions bv gravitational methods I’rof Forsyth makes 
the practical suggestion that the bicentenary of 
Newton s death m i J27 should be marked by a new 
edition of his collected works There has been none 


since Horsley s edition m 1783 and many additional 
manuscripts have been discovered smee t^t date 

Tat Almanac for the year 1933 published by the 
I^Sypban Government contains m addition to the 
usual statistical inform ition a good deal of matter 
of scientific interest There are chapters on the 
geographical features and special attention is given to 
the Nile Agriculture and antiquities receive consider 
able attention and there is a long section on irrigation 
It IS noted that the ilmanac is intended to be ex 
planatory and descriptive rather than statistical and m 
this respect is intended to supplement the Annuaire 
Statistique The book is a valu ible volume of 
reference on Egypt 


Our Astronomical Column. 


A Larcf IiRi B\ii — Mr W I Dcnnmg wntes 

On St ptember 7at7i3rM GMl a large fireb dl 
was observtd from m my pi ices in the south west of 
Englmd \s Mew c 1 from Par Cornwall itappeired 
as large is the f ill m m and p issetl from the west 
over north west ind finally disippeared in north 
north west It left a bnlli int trail of light ind this 
remauicd consj icuoiisly ob\ ions t > the un u It d eye 
during five minutes Ihe trill exhibited some 
singular chinges of shqt anl position whilt it con 
tinned in sight It hrst assume 1 i vertical direction 
after which tht (xtrcniitics curved to the left ind 
forme 1 a senii circle 

A nun l>cr of other ot servers in ( ornwall have 
reportwl observ itions of the 1 hcnonitnon anl unoiig 
other pints It ippt irs to havi I een well observed 
at 1 owey liskearl in I Folrinn Ihe oljtet was 
also seen from South imptoi troni which plue the 
cnduniig streak w is situ ite I dm west at an iltitutle 
of 16 

SiLirsR MAssrs Aceunuiliting statistics on 
bin iry systems combine I with the greit increist in 
the iiuinl r of fiirly trustworthy parillaxes have 
madt It possil le to Ic lute iiitiii values of the stellar 
masses hr each spectral type Messrs Russell 
Adams an I Joy investigate tfie matter in a joint 
paper in 1 nb Ast boe Pacific for August using 
at out 4 X) stars 1 hi y assign to tyj c O masses of 
6 to 9 to type li mass 0 to glints of types A to G 
masses i to 4 an 1 to the dwarfs of all el isses masses 
I to it in each case the unit is the sun s mass 

On plotting m iss against absolute magnitude they 
obtain a gripli that is practically a straight line 
though with a slight upward bend for type B Ihis 
result seems to lead to a fairly obvious corollary 
winch IS not however given by the authors It is 
that the duration of the stellar universe in the past 
IS of the same orler as that of the luminous period 
of individual stars If it were much greater th in this 
then even the most massive stars would have had 
time to distnbiite themselves among all the ranks of 
absolute magnitude The some conclusion is obtained 
by dynamical stu lies of the stellar motions which do 
not indicate any great prepon leraiice of non luminous 
stars 

The recently published report of the Cape Observa 
tor> states th it the stellar m isses ore also being 
investigated there Ihe results suggest thit the 
masses group themselves about certain standard 
values ii) 3} 2} i^of the sun each being about 
double the following If this law should be cstab 
lisbed it would indicate that the large masses were 
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determined by some physical cause and that they 
were liable to successive subdivision into equal parts 

Hfai Rauiaiions 01 Planms — Allusion has 
aln idy been made in these notes to the investigation 
by Messrs Fdisin Pettit and Seth Nicholson on tlie 
d irk heat w ives emitted by the planets These are 
isolate 1 I y thi use of a cover glass transmitting 
bt tween o 3 m and 5 3 m (with i wi ik extension to 
7 3 /<) ind a watei cell transmitting between o 3 m 
an 1 1 3 / Ihc curve of atm isphene transmission at 
Mt Wilson IS i very uinipliealed one with eight minima 
between o in 1 8 m and two maxima between 8 m 
ind 14 M The dark planet iry radiations are chiefly 
in the latter region The leflexion from the planet 
Men rv h is been nmpared with that fiom the moon 
the ratio of radiiton per unit irei lieing 264/200 a 
sniillcr ratii tl in would le expectei in view of 
Mercury s proximity to the sun Ihe authors make 
the s iggestion th it it in ly 111 licate i r ipid rotation 
of Mercury they inte in corroboration of this that 
they ibt iin a sensible deflexim even from the lark 
poition of Mercury s Use 

1 heir fe rmer me is ires m he ited praetic illy no dark 
hell from J jpitcr I ut the present senes gives 78 r 
per cent ot its rihatiin between 03 m and 1 3 m 
15 3 per cent lietween 1 3 m an 1 5 5 m ind 0 6 per 
lent lietween 8 m and 14 m 

A bMAti Sth-lar Mass — Astr Nachf No 5246 
contuns an investigation of the orbit of the bmary 
() Struve 400 by P Meier The position for 1900 
is R V 20* 6 54* N Decl 43“ 39’ magnitude 7 7 
sj^tr il type (> 3 tngonometneal parallax o 043' 
(Sproul Observatory) spectroscopic parallax 0030' 
(Mt Wilson) The elements obtainra are penod 
84 4 years penastron 1883 i e o 48 u 19 4° 0 143 9° 

» 62 3 a o 428' The observations usal extend from 
1843 to 1922 so that practically a revolution has been 
completed I sing the bproulj^allax the sum of the 
masses is o 138 of the sun (By a slip this is pnnted 
in Aitr Nachr as o 014 of the sun ) 

Ihe smallest stellar mass hitherto measured is that 
of the faint component of Kruger 60 which is about 
one seventh of the sun but if the present result is 
trustworthy the joint mass of the pair is equal to 
that of this star 

A comp tnsou of observed and computed positions 
IS given Ihe agreement is fair considenng the 
closeness of the pair Hie star is one that should be 
kept under observation The components are fur- 
thest apart o 62' in 1932 the separation is more 
than o 50' till 1948 
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Research Items. 


The Horse in Babylonia — In the June issue of 
the Philadelphia Museum Journal Mi Leon Lograin 
descnbes a senes of Babylonian seals in the museum 
collection In one of the most remarkable the nder 
whip m hand is represented with a bird like head m 
profile with no distmct hair or beard mounted on an 
^unal which may be a horse or a donkey Mr 
Legram is half disposed to renrd this as the first 
representation of the horse m Babylonia but this is 
far from certam In the only known example of this 
type the animal has been called a bull uuf the nder 
identified with the thunder god Ramman Adad But 
as the seal probably dates from the tune of the Outi 
mvasion this mode of ndmg astndb may be a new 
and foreign feature imported from the north east by 
the Guti people 

Effect of Drying upon the Skuii — In an in 
teresting paper in the Jcumal of Anal mv (vol Ivu 
pt IV July 1923) T Wing ite Todd discusses the eflect 
of m u emtion "uid drying upon the linen dimensions if 
the green human skull His observations cover the 
etfccts of drying upon twenty fourm icerated skulls ind 
the differences T etween eight gicen skulls ind the ssme 
within twelve hours of emergence from the m icerator 
He concludes that great individual variation occurs in 
percentile shrmkage wluch relatively small for 
length increases somewhat for breadth ami height 
upon transformation from the green to the dry 
macerated state 1 he average shrink igt (all dimen 
sions) amounts to aliout i i per cent of the final 
measurement 1 he duration of measurable shrink ige 

IS about three weeks but shrmkage demonstrdile 
by shifting of the I uryon may conlinui for three 
months stock age cranial thickness crituil 

shape and the condition of sutures are ill elinunatc i 
IS factors having no influence upon shrink igt In 
passing thre ugh the st igc of in u er ition an I during 
the first few hours A drving the green skull liscs a 
total average of i S4 mm in 1 nglh I r« 1 1th an I 
auricular height Ihc average total shrinkage 11 
complete tr insfomiation from the green to the liy 
macerated state is given as s b mm corresp n ling 
to a rccluctiort of ibout 42 c e tn i er.iniuni of some 
1500 ee c ipacit> 1 he writer further gives examples 
showing that yven the linear dimensions in in 1 
dry macerated slates it is possible to caleulite the 
shnnkage in capacity to within a few e il i ccnti 
metres by either the Cleveland formula or those et 
I ee ind Pearson 

Bird Cli^uses in thf Umted Siatfs The 
United States Department of Agriculture has just 
published as Bulletm No 1165 a Report on Bird 
Censuses m the United Stites 1916 to 1920 by 
May Thatcher Cooke of the Bureau of Biological 
Survey The paper deals with an interestine attempt 
to establish a statistical basis for the study of the 
problems of bird population —the numbers and dis 
tnbution of birds of different species innual and 
other fluctuations and the effects of irrigation of 
cultivation of the clearing of wcxxllands and of 
protective legislation The subject is one both of 
scientific interest and of economic importance the 
study of it IS not unknown in Great Britain but it 
has not so far been undertaken on an important 
s( ale K census takes the form of an annual count 
< f the number of breeding pairs on a defined tract 
■>f land which is taken to be representative of the 
distnct as a whole The conclusions so far reache 1 
m America as mentioned in the paper undef notice 
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arc purely tentative and only a part of the Umted 
States is adequitely covereil by the records for the 
period For the section of the country lymg north 
of Maryland and the Ohio River and east of the Great 
Hams a little more than one pair of birds to the 
acre is found to be the present aver ige for farm land 
lor the land unmediatcly surrounding the farm 
buildings and including lawns and orchard the 
average is about 130 pairs per 100 acres Uit estimated 
population of an entire farm of 100 acres being about 
1 12 pairs The American robm (Turdun migratmus) 
is the most abundant species in those States lying 
north of North Carolina and east of the Mississippi 
ml the alien bouse yarrow {Patter dottu '.tints) takes 
second place for farm land in this section there 
arc about 9 pairs of robins and 8 pairs of spirrows 
per 100 acres Further and more comprehensive 
figures should make interesting comparisons possible 

IIIL Opaiisid CILIATF Infisorians Dr M M 
Metcalf has recently published (U S Nat Mus 
Bull 120) wlut he describes as a preliminary review 

i memoir of 481 pp with 258 illustr itions -of 
these ciliitcs which live m the rudimentary cxeal 
portion of the rectum of \nund amphibia Most of 
the material used m the sti ly of the 150 new species 
sul species and forme was obtainel from museum 
specimens <f Anura which had lam long — some for 
more thin eighty years m alcohol The author gives 
a general iccount of the structure ml life Listoiy of 
Ir t paltna tnleshnalis — a binuclc ite opalinid and 
deals in some detail with mitrsis an 1 other nucletr 
phenomen i in this an 1 other forms He eonclu les 
th it each or im iry nucleus if an opahin I e mtains 
both trophic and reproductive cliromatiu in full 
etivity Dr Metcalf discusses the lel itionships (a) 
f the four gtner i — Frotoop ilina Zelltncll i Ceiiedca 
an 1 Opihna and (6) of the f vmily He suggests th it 
the Opalmiia, mu Tn honympha mav have msen 
frem sunilir an estors and that still more probibly 
the Euciliiti arose fr n inecstors which 1 aj become 
disturbed in their relations of mitosis an 1 tissi m and 
tint they had pissed thr ugh a pseu lobinudiite 
condition to one of true binuc le ition hnalh reaching 
theu present structure havuig two nuclei — one 
hypertrophied for meUbihsm the other ufictive 
except lunng the sexual pi nod An important 
section of the memoir dt Us with the geogr iphicjM 
listnbution of the species of Opilmidse and the 
families and sub fjimilies of the Anura 

Skin Spoi of Potatols —Skin spot has frequently 
lieen regarded as a relatively unimportant blemish 
upon the potato tuber so that considerable mtercst 
was aroused by the recent announcement by 
Shapovalov [Journ of Agricultural Rest arch vol 23 
pp 283 294) that the pustules of tins disease repre 
sent a primary stage of corky scab a much more 
senous trouble produced by SpongOip ra subierranea 
X ntil this paper it had been generally assumed on 
the basis of a paper by Miss M N Owen (Kew 
Bulletm igiq pp 289 301) that skm spot was due 
to quite a different organism a new species of O ispora 
named by the discoverer O pustulans Owen and 
Wakef As skm spot frequently occurs upon seed 
tubers of many of the best known vaneties of potatoes 
It was obviously of great importance to know whether 
the organism causmg skin spot could also give rise to 
eorkv scab and potato grove ers will read with rehef 
the communication by W A Millard an I Sydney 
Burr in hew bulletin No 8 for 1923 Ihis work 



NATURE 


[SePTEMBFR 22 1923 


substances are calculated from their molecular 


456 


records the results of inoculation experiments with 
both Oosp ra pustulous and Spouiospura subUrranea 
which ujnhrm Owen s onginal conclusions completely 
and leave no doubt that the first organism is respon 
siblc for skin spot and the second for corky scab 
Anatomicnl in\ cstig itions of the pustules also show 
clear differences between those ot skin spot and of 
cork> scab and there is no likelihood of a skm spot 
pustule later mas<iuerading is a typical corky scab 
bh ipovalov s contrary results were obtained in the 
United btates and Millard and Burr are therefore 
led to make the suggestion inevitably suggested by 
their own work that except when the American 
author exinuned diseased tuliers sent from turope 
he never had typical skm spot under observation 

\ ARIAIIONS IN 1 VVSL Ol I AKE VICTORIA NYANZA 
— Attention was directed m 1904 to the remarkable 
variations in thi level of the Victoria Nyanza by 
Col I > ons who attnl uted s ime of them to differential 
movements in the i Ijacent land 1 he general oscilla 
tion of the level in th it lake and m the Albert Nyanza 
IS desinbotl 1 \ Mr ( fc. P Brooks in a Geophysical 
Memoir No j issue 1 by the Meteorological Offace 
(1023 8 PI X pi price I 6 d) Mr Brooks 

describes the v anations in the 1 ike levels is recorded 
by tide gxuges in the V icton i Nyanza fr im 1896 to 
I )2i in 1 n the All ert N) in/a from 1004 to 1922 
and comp ires the rise an I fall of the lakes with the 
V anations in s mspots ind rainf ill 1 he discharge 
from the Vi tom Nvanzi over the Ripon tills is 
estimate 1 it only ( per cent of the rainfall on the 
b isin of the 1 iki Me st of tl e rain is removed from 
the bisin 1 \ i\ai<rttion which Mr Brooks regards 
as highest lumg periods ct sunspot minimi so that 
the lake lei el is then normally lowest He claims 
tint tie lali lei els iccor 1 more closely with vani 
tions of simspets thin with those of rainfall He 
ixiints it in ill istrilion of this view that the greit 
nse in the level of the two 1 ikts in 1917 was entirely 
uticonne tel with anv increase 11 the rainf ill The 
curves in the plate illustrating the memoir show a 
generil agreement if the sinspot minimi with the 
lake Itvols but the agreement is not complete for 
the sii 1 hn nse in igii followed an increist in rain 
ftdl but without ini eiuiiolent moviinent in the 
sunspot curve riure was a similar dis igreeinent 
in anJ moreover the high level of the Victoria 

Nyin/a in igoO precede I instead of followed the 
sunspot maximum of 1 J07 

blACLlORMULT OI- Bl N7rNF NaPHTHAH- N i. AND 
ANTHRAirNL — Ihe carbon atoms of the benzene 
molecule aie shown bj M Orclkin (Jour Kuss Phys 
Chem Soc 1 > 3 54 PP 4J3 to be situated it 
the lorncrs f a legul ir octahedron This conclusion 
IS amv e 1 at fre m geometneal considerations which 
show that the above arrangement of the carbon 
atoms is the onlv in in which the thirty valency 
electrons t thi benzene mclccule can form a stable 
system In support of this f irmula it is claimed 
that it explains vvh> moie or less than six carbon 
atoms cannot firm an aromatic nuileus The pro 
pcrties of thi aromati nuekus arc explained as 
due to the peculiar irrangement of valency electrons 
around the carbon atoms whereby each of the latter 
possesses two electrons m common with its neighbours 
Sachs found that the relative distances of the 0 
m and p positions were as i s3 and the 

same proportion is shown to hold for the formula 
now deduced The space formulop of naphthalene 
anthracene and chrysene are obtamed by the con 
densation of two three and four benzene nuclei and 
the angles of the space lattices of crystals of these 1 
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i structure These calculated values agree very closely 
with expenmental values obtamed by other workers 

Low TEMPFRATURr CARBONISATION OF CoAL — ^The 
Fuel Kesearch Bo ird of the Department of Scientific 
and Industrial Research has just issued a Technical 
Paper No 7 on Preliminary Experiments in the 
I ow temperature Carbonisation of Coal in Vertical 
Retorts ^ (H M Stationery Office rod post free) 
Ihe paper may usefully be read m continuation 
of the report of the same body for the years 1920 
and 1921 analysing the tcchnwal and economic 
problems to be faced m establishing a British industry 
of low temperature carbonisation The necessity for 
low operating costs therein emphasised unphes a 
minimum of manual labour and the use of the con 
tinuous vertical retort is one way of attuning this 
An installation of such retorts on the Glover West 
system now exists at the Fuel Research Station 
Greenwich Though designed for working under the 
high temperature eon litions now current in towns 
gas works thev have been employed in carbonisation 
tn ils now reported in which low workmg tempera 
lures were maintaineil The setting is ill adapted 
for securing the liest results under such conditions 
but the tests admitte lly of an exploratory character 
— ^have been carried out to obtain information likely 
to assist in the design of more suitable retorts 
Such retorts have been constructed and trials are to 
be camel out in tium In the present tests flue 
temperatures ranged from 700 to 850 C and it was 
found alvanlagcous to inject steam into the retort 
bxth to cool the coke an 1 to assist in distribulmg 
heat through the charge A coke w os obtained 
contammg about 7 per cent of volatile matter and 
said to lie suit iblt for use m domestic gr ites The 
high proportion 0/ breeze m the coke suggests trouble 
and loss m transjwrtation Per ton of cod there 
wis obtameil a yield of 12 16 gallons of tar havmg 
a low temperature character and i8 28 lb of 
immonium sulphate The yiel 1 of gis was only 
45 50 therms per ton very low from the gas maker s 
j^int of view and f ital to commercial success unless 
the coke realised a vcr\ high pnie As no finality is 
claimed fxr these results tin ri suits from the new 
retorts will be aw iitod vv ith interest 

Hfat Losses throi 1 11 Hoc sr Wai r s — The Build 
ing Rcsearih Board of the Research Department has 
issued as Special Report No 7 accounts of the tests 
earned out at the National Physical Laboratory of 
the heat transmiltc 1 through walls of various types 
when one surface is hotter than the other of those 
made in Norway on the heat insulating properties of 
the walls of exjierimental huts constructed m more 
tlian 20 different wa>s m use in that county and of 
similar tests cametl out in Sweden and m Germanv 
So f ir as the British tests have been conducted they 
show that a solid gravel concrete wall and a wall of 
sand lime bricks transmit about the same amount of 
heat under the same conditions but that a wall of 
stock bncks only transmits about { as much heat 
A cavity wall of ordinary type transmits about ^ to 
I that of a solid wall iccording to the sue of the 
cavity Iho Norwegian results include the cost of 
construction and show m a remarkable way the low 
heat transmission through the less costly wooden 
walls of vanous types common m that country 
Where cavity walls are used the best atTangement is 
to place the thicker portion in the intenor The 
Swedish results so far as they go confirm the above 
conclusions The German results have led to a sub 
division of the au cavity between tom concrete walls 
into SIX or more layers by means of paste boards 
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Scientific Exhibition at British Association Meeting 


'rnF ninety fiist annual meeting of the British 
^ Association which has just mawn to a close 
at liverpool was charactens^ by a new and tm 
portant departure m the form of an exhibition of 
soentific apparatus instruments and diagrams Ihe 
exhibition was on the lines of that organised each year 
in London bv the Physical and Optical Soaeties which 
IS so effective m bnngmg together the users and makers 
of physical apparatus but its scope wis naturally 
wider and many branches of pure and applied science 
were represented 

In opening the exhibition on Monday September lo 
Sir Charles Shemngton commented upon the tom 
prehensive and representative character of the ex 
mbits remarking that it was very appropriate that 
such a collection should be brought together and 
that this — the first of its kmd — constitute a definite 
development m the history of the British Association 
He further referred to the remarkable advances in the 
making of saentific instruments during the last three 
hundrra years to the ever growmg importance of 
instrument ition and to the unavoidable complexity 
of the apparatus needed for some of the simplest and 
therefore the most fundamental of scientific inquiries 

Admission to the exhibition was not confine 1 to 
members of the British Association to whom it was 
free but the doors were opened to any member of 
till public on payment of the moderate sum of one 
shilling for one day only while three times that 
amount guaranteeil admission at any time during the 
fortnight of the exhibition The results f< r the first 
week show that this arrangement wis happily in 
spireil and that the exhibition was as popular with 
the outside public as with members of the Association 
The number of daily tickets sold was quite nit irilly 
largely in excess of the number of season tickets but 
the (femand for the latter was quite sufli unt to 
justify their issue 

Ihe exhibition committee was fortunate indeed in 
having at its disposal the excellent accommoilation 
afforded by the Central lochmcal behexils Byrom 
Street and the exhibits occupied the rooms on three 
floors of this magnificent building Ihe fine lecture 
hall en ibled daily lectures in some cases ill istrated 
by cmcmatograph films or expenments to be given 
by men of science a feature which contributed in no 
small degree to the success of the exhibition Ihc 
popularity of these lectures is sufhaently illustrated 
by the fact that arrangements were made for two at 
least to bo dehvered a second time — The Opto 
phone by Prof Barr and Researches in Special 
Steels by Mr S A Mam (Research Department of 
Sir Robert Hadfield s I td ) Other lectures include 1 

Ripples by Prof T R Wilberforcc Rescan h 
and Industry by Sir Frank Heath Experiments 
on Coal Dust Explosions m Mines bv Prof H B 
Dixon The Compiss in Navigation by Capt 
Creagh Osborne R N 1 lame by Prof A 
Smithellb Kodachrome Cmematograph by Dr 
Mees (Kodak Co London) Developments in Wire 
less Telegraphy by Commander Slee (Marconi Co 
London) 

Much attention was attracted by demonstrations 
daily throughout the meeting of the photophone 
exhibited by Prof A O Rankine and the optophone 
(Barr and Stroud I td ) In the former the trans 
nutter or light modulator was installed m a room in 
^t George s Hall and the beam of light fluctuating 
in sympathy with the vibrations constitutmg the 
sounds to be transmitted was thrown across the 
mtervemng space of some two hundred yfrds to 
the room m the Central Techmeal Schools wheie the 
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receiving apparatus was located Ihe fluctuating 
light here controlled the electric current m a selenium 
cell and the variable current actuated a telephone 
receiver In this way demonstrations were given of 
the transmission of speech and music and these 
made in particular a wide appeal to the lay mind a 
result largely assisted by publicity given by the Press 

No less popular were the demonstrations of the 
optophone the purpose of which is to enable the 
blind to read ordinary printed matter In this a 
sell mum bridge is expos^ to successions of sets of 
light pulsations which vary with the forms of the 
letters pissed over Characteristic musical sounds 
arc produced in a telepl one receiver by each letter 
constituting an alphabet readdy learned 

The exhibition committee received the suj^rt of 
the National Physical I ibor itoryand of the Meteoro 
logical Office Air Ministry exhibit of the 

former consistwl very appropri itely of specimen lenses 
for use m ships lights and master stan lords of colour 
for ti sting the colour screens of ships hghts 1 hese 
were in accordance with the recommend itions made 
111 the Report of the Departmental Committee on 
Ships Nuigitioii lights (19^2) and formed an m 
str ictive display 

The oxhibit provided by the Meteorological De 
partment of thi \ir Ministry fc flowed cl< ely the lines 
of Icmonstrations given by that department at the 
two previous meetings tf the Asstxiation in Hull 
and 1 dmburgh A wireless receiving set was em 
I loved to intercept the broadcast messages forming 
the lailv intern itional exch inge of weithcr informa 
tion and from these wiather charts were prepared 
ind forecasts made for the Liverpool area and the 
Irish Sei \isitors were in fact able ti sec iii 
miniature the complete working of a weather forecast 
sirvKi These demonstr itions were supplemented 
bv a display of up to date meteorological instruments 
ind by li igr ims and photographs of geophysical in 
tcrest Much interest was shown in the reiord of 
the recent earthquake in Japan taken it the Bidston 
Observatory and in a set of charts showing the pro 
griss of the depression which caused the lestruetive 
giles of August 2) 30 of this year One of these 
harts showed the depression completely defined over 
the \tlantic by one of the list sits it sit iiltancous 
observations from ships ever received m the Meteoro 
logical Ofliei ml the accuraev of the fcrieists 
issued on that occasion emphasisis the practical mi 
portance of such reports 

One impression gamed bv a visit to the exhibition 
was that the held covered by the exhibits was not 
only a wide one but also that very great care had 
been exercised in the choice of the material shown 
hiving rigird to the position of T iverpool as a gieat 
seaport ind its location in an mdustnal area It is 
not possible to deal in detail with the many mterestmg 
and instructive things which were to lie seen com 
prising as they did many striking exhibits in wireless 
transmission m the manufacture of steel in optical and 
electrical instruments m insti uments employed m nav 1 
gatioii including the gyro compass in the chemical and 
dv e mdustnes m the manufacture of glass m chemical 
apparatus in recorders for use m the control of fuel 
combustion m photography ind photomicrography 
m meteorological instruments and in other branches 
of science and industry Among the instruments 
which attracted special attention was K C C ox s 
selenium magnifier {H \V Sullivan Ltd ) which 
was shown wiorking in connexion with a sjrphon re 
oorder for long distance submarine cable signalhng 
and IS capable of givmg magnification up to ten 
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thousand limes the received signal and higher in 
s^ciil cases New wireless apparatus shown by the 
Marconi International Marine Communication Co 
Ltd embraced direction finders for use in ships a 
special inst illation for ships hfeboits mcUiding direc 
tion finding equipment and a duplex telephone set — 
di signed to cn ible ships within 50 niiks of land to 
coinniunicntt by telephony iiith olhees on lind 
utilising on land the onluiary ti Icphone installation 
The hsf IS at present under trial at Soiilhmipton in 
co operation with the Lincrsl Post OHite Other 
yeiy recent ipparatus included i small X ray 
spectrognph (Adam Hilgcr ltd) m ide to the design 
ot Or A Muller tmbcxljing dot ids volusble for the 
Ill'll SIS by crest'll structure of crystals iml powders 
and i b-irogriph of siiccid lonstnution for siiney 
work (b\ Scgretti ind / imbra) The littir has a 
range of 4 Indus on tin chirt to represent i inch 
vinition of barouutric pressure in 1 the instrument 


can be set to a standard barometer anywhere from 
25 in to 31 m of mercury the temperature com- 
pensation bemg effective over this range Mr S G 
Brown s frenophone was another exhibit on which 
attention was focussed This is a new loudspeaker’ 
m which magnification of sound is obtamed by an 
ingenious mcchann al device deptendent on the great 
friction existing between cork and glass 

But in the space of a short article justice cannot 
lie done to all the interesting and instructu e exhibits 
cont lined in thi convenient and well illustrated 
handbook issued by the exhibition committee The 
local officers of the Association the exhibition com 
mittee and in particular the chairman of the 
committee Capt 1 W Bam are to be congratulated 
on the success of this new dep irture and it is to be 
hoped thit they may be rewardeii by seeing the 
priscnt exhibition as the first of i long suies m future 
\tirs M V GiBLLif 


Terrestrial Magfnetism in France * 


A lilClfn of July I 1 I tu iti 1 an Institute of I 
(.( pliysus vtti fi 1 t 111 I unity of Scitncc 
of the I niviisity i f 1 ins an I thi new institute has 
assigned ti it the wiik in tincstnal magnetism 
pitiinisly intiustil to thi Meteorol igical Strvict 
Ihire wis ostdilishcd it tin sitm Imit v tcntril 
Bureau of lerristiiil Magnetism f i 1 mice and her 
cckiius I he diniUi ot lx Ih hr liis is tin editor 
of the \ lume under lu liic Ir f th M lumin He 
lontiibiites in histi n il i mill of in igmticoliserva 
tions m J riiuc iiid i sfu ly ot distuibances due to 
ell ctne trictioii Kei i nt m ignt tic history in 1 ram c 
as elsiwhtn is niiinly i talc of tiu dcsastalmg 
cfftits of flee trie tiiction Pin St Miur which 
(ommiiiced its career as a niigmtic observatory m 
iSSy hid ti b( replaeid m lyoi by Val joyeux 
anil fc irs arc n n\ cnti rt vmed for the future of Val 
joyeux Ihirc an dready two elcctnc lines m the 
district one ii mmg witlim 4J00 metres the other 
within tooo nietris of the obsenafory 

\ discussion by M Baldet of abscri itions mode 
it Ben/ irea m Algcn i represents m ignctic work done 
m the colinics Ihc greiter part of the volume 
pp 38 J40 li howestr deyoted to 1 discussion by 
M Ch Dufour of the niagnetii obseiyaliins at VU 
Joyeuxfrom iqisto 10. i Ihispiaeticillyicpresents 
seien years work rollel into one In the earlier 
part 01 the memoir the results of the simi species 
lor the seven years appt ir in immediate succession 
Ihus wfc have gi consicutive piges of I ouncr co 
efficients for the dnimal \ matron of l> (declination) 
and H (honzontal force) calculated for evciy month 
from January 1915 to December 1 jzr while pp 60 94 
are devoted to a dcscnption of the magnetic dis 
turbanccs recorded durmg the 84 successive months 
The pnncipal magnetic storms are dealt with m 23 
plates at the end of the volume Z (vortical force) 
curves bemg reproduceil os well as D and H The 
tune scale is only i cm to the hour and details of 
rapid oscillations are difficult to follow cspciiallv for 
the largest storms among which the stonn of May 
14 15 1921 IS pro emment A rather unusual 

feature is that movement up the sheet represents 
decrease m all three elements On p 95 is a r^umd 
of mean absolute values of seven elements at Val 
Joyeux from 1901 to 1921 Ihc plan of the work 
then alters the years bemg treateil separately The 
material given for each year has some special fe itures 
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Ihcic are first for each month mein daily values 
for I> H and / and hourly vahiis tonfintd to 6h 
i_h 18I1 ind .jh lilt absolute lady miximum 
ml minimum tf D ml their times of t ccurrcnie are 
included and a word 01 two disci ibis tlu chiracter 
if till lUy Ihin follow diurnal iniquihties for the 
12 mtnlhs ippiiintly fum all diys foi 7 climcnts 
ind I tabk t ntaimng mean v dues for tlic 24 hours 
i f the represent ilivc day of the yc u derivid icspcct- 
ivcly from ill iliys iiid from quiet days iollovving 
this is i rill St ildroiate picsintati m of icsidts from 
the fivi uitinialionil <iuitt divs of cith montli 
Absolute vilucs ire givin for tach hour of i icli day 
for six elements 

The last pirt of the oliime pp 250298 contams 
i most valuable discussion t f the m ignctic results 
at I’arc St Maur and Val joyeux from 1883 onwards 
by the veteran magnctuion M A Angot late 
director of the Mcteorologual Bun ui 1 his is a 
perfect mme of information for the magnetician 
Wc have first diurnal mequalities for D II Z and I 
(mclin itroii) fir the twelve months derived inde 
penduitlv from 18 years records vtBircSt Maur and 
from 17 yiais recoids at V d Joyeux st ilioiis both m 
the neighbourhood of Pans Ihen we have diurnal 
meqnahtiis for seven elements based on the whole 
35 years ind ascribed to I’aris 1 ollowmg this there 
arc 1 ounci coelficients f ir thi 24 12 8 and 6 hour 
wives comspondmg to these mequ dities An ela- 
borate mvestigition is made into the possibility of 
rcprestntmg the annual change m the amphtude and 

C ase of tilt several louner waves m terms of the 
gitude of the sun in its apparent annual path 
Aiotber question mmutely considcrid is the 
annual vanation meaning thiroby the variation left 
m the me in monthly values of the elements after the 
eluninatiun of the secular changes assumed to progress 
at 1 uniform rate throughout the yeai Use is 
made of mean monthly values of seven elements 
from 1883 to 1920 recorded m tables on pp 278 284 
The range obtamed for the annual mequality m 
D o 23 seems the smallest found anywhere as yet, 
but a suspicious feature m previous results has been 
the tendency for the apparent range to dimmish as 
the number of years available has increased For 
most of the other elements there are quite substantial 
ranges eg o 80 ml (maximum m November, 
minimum m June) and 17 37 m H (maximum m 
June minimum m November) The ranges for these 
two elements arc somewhat larger than those found 
for Kew* from a shorter penw of years but the 
• Roy Soc Phil Tnni vol at6 p ayS 
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maximum and mmimum occur m the same months 
at the two stations 

A very complete mvestigation follows mto the 
secular change based on a table, on p ,187 of mean 
annual values at Parc St Maur reduced to Val 
Joyeux and at Val Joyeux extendmg from 1883 to 
192 1 Some small differences may be noticed from M 
Dufour s table on p 95 On p 288 reference is made 
to the possible influence of sunspots on secular change 
As several magncticiins hive supposed such an m 
fluence to exist it is important to note tliat M Angot s 
results are wholly negative il semble impossible 
de retrouvcr la momdre trace d unc p^nodicitd 
de onre ann6es Secular change has follow cd almost 
identical courses at Pans and London Ihe change 
of D in late years has been very ripid the easterly 
movement at Pans from 1916 to 1921 iHing 48 1 
H attained a maximum m Pans in 1912 After 
falling contmuously until iqi^ I his licin rithcr 
oscillatory there bemg a rise fiom 1914 to 1918 but 
a fall since 

\s a final contribution to the suhjtct of stculir 
change AI Angot has tried to icpiescnt the value of 
D at I'aris from 1541 to j i.i by i simple haimome 
fluetuatiou about a mean \aliic The formuli giving 
the best results is 

n 055 ''+i 585 cos „••(< i8i4)/|8o 

t biing the elite in yeirs Ihc agiccment between 
this formula and obsen ition is ejuite good from 1541 
to 1891 but since i88t the exeess <f the ebserved 
westerly deelination over that calculated has stcaehly 
mereased until in i )ix it w is t 2“ Ihe public ition 
rf this volume promises well for the future of the new 
Institute of Cieophysics of the University of Pans 
C ClIRLE 


University and Educational Intelligence 

Th? Department of Aeronautics of the Imperial 
College of Science and Icchnology which w is cstab 
hshed in r )20 21 li is issued a pamphlet showing the 
courses available during the session 1923 24 The 
work is conducted m three sections efesign inel 
engineering meteorology ind navigation and a 
complete course normally occupies two years the 
second often including research in 1 cxiicnmental 
work 

Thf umversity extension division of the University 
of Colorado exemplifies the wide range of services 
offered by a moclem state umversity m America 
Ihis division descrilied is simply a vehicle by 
means of wlucb the various departments of the 
university may be made available to the people of 
Colorado includes not only a department of m 
struction (correspondence class vocational and 
visual) but also a department of public service 
comprising bureaus of community organisation (for 
promotmg pubhc health child welfare recreation 
and kindred subjects) business and governmental 
research library extension home re idmg courses 
high school debating league high school visitation 
md supply of pubhc speakers The range of public 
service which the university is willing to undertake 
IS in fact limited only by its capacity to perform 
them 

For many years an admirable system of contmuative 
education bias been given in Great Britain in H M Dock- 
yard Schools Boys enter the dockyards as the result 
of competition and the effect of this is a high standard 
of teaenmg in the primary and secondary schools of 
dockyard towns When the apprentice has entered 
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the dockyard ho has to attend school for eleven 
hours each week partly in the afternoons m his 
working hours and partly m the evenings He is 
under strict naval disciphne dunng these eduiational 
periods and absence from school without sufficient 
cause leads to loss of pay or to suspension or dismissal 
if the offence is repeated Attendance is compulsory 
for every apprentice in the first year but it the end 
of each of tne four years of the normal course the 
least successful students are sent awav from school 
There is thus a continual weeding out of the mentally 
unht with the result that it tlie end of the fourtli 
year the students who remam represent the iKst 
products of a wise combination of theoretu il and 
pr iitical training and are able to compete successfully 
foi any scholirships in which ipplud science ind 
mathcmitus art given prominence Ihc innoiiiice 
nient of the result of this years compitition for 
A\ hitw orth senior sc liol irships ind Wliitw orth sc hoi ir 
ships affords a remarkable example of this fact 
The number of competitors for the former — of <m 
iniiiid V due of 250/ tm ible for two >cars — was 19 
II 1 for the latter inninl value of 1.5/ tend le for 
three \e irs — was 142 Of the two senior scholar 
ships iw irdc I one vv is to 1 former docl \ ird 
ipprcntue now at the Koval \ivd ( ollegt (>1000 
wieh Of the SIX other scholirships four were 
iw ir led to dock\ ard ipprenticcs and of the twin tv 
five Whitworth pii/es of 10/ tich given to unsuccess 
ful candidates tw« ntv one were aw irdtd to doekv ird 
ipprentices Ihcse splendil results arc m ist tre lit 
illc to the instructors m H M Dockvirl Schools 
md thev show tint the Admiriltv system of educa 
turn IS a potent force for technical tr lining and 
development in (.reat Britain 

iiii prospectus for 19-3 2j of university courses 
m the Wnchester Slumcipal College of Icchnology 
cont nns the new regulations for the H Sc Tech 
which provide for higher eourses distinct from and 
it leist one year in idvanei of the ordinarv degree 
c ourses to extend over thicc v cars from the standard of 
the present intermidiate examination for the degree 
or the Higher School Certihe ite The colic ge offers 
courses of post graduation ind spcciahscd studv and 
research m v inous branches of en( iiieenng ipplied 
chemistry and chcnnc il technology textile industries 
ipplied physics and mining engineering Ihc calendar 
of the Merc hant Venturers 1 cclmical Collcg Bristol 
gives particulars of university degree courses tn 
cludmg the Bristol sindwich scheme of training 
for engineers This com puses three peritxls of ten 
months each in the university followed severally 
the first by 14 the second bv 2 md the third by 14 
months in certain engineering works to which the 
university undertakes to recommend suitable students 
T oughborough College which has on its Board of 
Governors representatives of the Universities of 
Cambridge and Birmingham as well os of the I eicester 
shire ( ounty and Loughborough Town Coiincilb 
publishes full details of its equipment and courses in 
engineering and themieol technology and of its School 
of Industrial and I me Art Jumor College and extr i 
mural department together with a list of some 240 
btudemts who ciualified in 1922 for the College diploma 
confcired for the first time in that year Ihc diploma 
course covers five years and its special feature is that 
unlike th^ various sandwich ^systems it provides 
for contmuously concurrent troinmg in cnmneering 
theory and practice The bir John Cass fechnical 
Institute 1 ondon announces among others special 
courses of higher technological instruction in brewing 
and albed mdustnes petroleum technology colloids 
altematmg currents and electrical oscillations metal- 
lography foundry practice mimng and surveying 



46o 


NATURE 


[September 2 a 1923 


Societies and Academies. 

Paris 

Academy of Sciencei August 27 — M A d Anonxal 
m the cli iir Jean Pernn Observations on flaoies 
ccncc The fluorescence of a solution depends on its 
concentrition thickness of layer and light ibsorbing 
power of the solvent An attempt is made to define 
specihc fluorescence measural le by a coefficient m 
dependent of these f ictors — D Mordouhay Boltovsky 
Certiin c it^ones of transcendental numbers — Jules 
Badlaud The sstron mical stition of the Pic du 
Midi J his observ itory is ch iractensed by the purity 
of the sky uid clear imiges Ihe advanfige of the 
1 eight (2870 metres) is not rbtamed at the once of 
undue f itiguc on the part of the workers Cmserv 1 
tions w uld appe ir to be possible except dunng the 
1 itc winter and spnng months — A A Gunts Phos 
phorcsccnt sulphide of /inc Ihc partial substitution 
of cadmium sulphide m the zinc sulphide gives i more 
durible i hosphorescence snd causes changes m the 
cole ur of the hght 11 Iso renders thi phosphorescent 

s ilphidcs m re easy t > insolatc Andrd Charnou 
file ibsorption of scdium h}rposulphite by photo 
graphic p ijicrs 1 he climinati in of sodium hypo 
sulphite fr m photogriphic paptrs is much mere 
r ipid n 1 omplote u the washing is c med out with 
soluti ns of sodium or ammonium 1 it ub n itc instead 
of with w ter Ch Kdian and V Likhita The de 
velopmenl f Hendtnonta foltor im M i mcc Piettre 

The chemical rthti ns between li imic mitcnals ind 
10 il 

Wasiiincton D C 

National Academy of Sciences (Proc V 1 9 No 8 
August iq 1) ( Barus (i) Ihc vibration of air 

in tul es c I j cd at t oth ends 1 ho air columns are 
actuitcl b> telephones Irtss ic chvngcs aic mca 
bured by n mterferomet r I tube With II tubes 
and straight tubes there is a fiietien il b it no special 
frequency effect (2) Ihe vibrition f the ur flla 
mint in juill tub s evppcd at h th ends — J P 
Minton and J C Wilson Correlitnn between 
physical 1 1 1 mcdie il hn lings on norm il tars Curves 
showing the relali n betw tn tht root mean siuarc 
pressures exerted on tl e ear Irum by a telejmone 
receiver diaphr igm j lotted on a logarithmic scale 
and the fiequeneies ] lotted on a linear frequency 
scale irc used In most <f the fifty f ur cases cited 
the physical ind medic il fin lings for n rmality of 
the ear are in agreement — T \ Thomas The 
1 instem c ] tions of the gravit itional field for an 
arbitiaty distribution f matter— W T Councilman 
Ihi loot system of Lptf,era repens and its relation 
to the fi ngi < f the humus The ro its of this member 
of the Liicacci which is found only m Amenca and 
Jap in an devoid frootliurs the place of the latter 
ai picars to be t iken by the hyph i of a fungus which 
penetrate 1 etw een and into the cells of the roots The 
roots I re k iqi into i number of fine capillaries which 
ramify the hum is near the surface of the soil The 
rclati nship ippcars to be one of symbiosis — J V 
Leech ihe symmetry of the internal ears in flat 
fislies Although the left eye of flittish minates 
dunng dcvelipracnt until it comes to he beside the 
nght eye the left ear remains m its onginal position 
Ex immation c f the left ind nght e irs of numerous 
sjiecimcas of Pseiddopleuronecles ameruanus and 
Limanda ferrugtnea showed no difierence in structure 
In consequence the mode of action of the ears of these 
fish m e ^uilibration is difficult to understand — ^A 
Brantley M tion of an elcctne particle in a Riemann 
space An mfinitesimal parbelo rcvolvmg about the 
atomic nucleus desenbes a defimte orbit with constant 
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velocity — W M Dans (1) The margmal belts of the 
coral seas The islands m the Paaftc m addition to 
the formerly glaciated islands of the colder seas 
can be group^ in three categories {«) Vofoanic 
islands with cliffs generally without submanne banka 
or coril reefs ind mostly m the colder seas (6) 
Islands with chfls and submanne banks sometimes 
with coral reefs an mtcrmedicte or marginal belt 
about s' mdc between latitudes 25® and 30“ north 
and south of the equ itor (c) Volcanic islands with 
out cliffs but luivmg lagoons rimmed by coral reefe 
The data supports the postulate of unstable islands 
associ itcd witn changes of ocean level and tempera 
ture t e Darwin s theory modified by gl icial control 
factors (2) The depth of coral reef lagoons The 
stable rock platform hypothesis for the foundation of 
atolls IS rejected on the grounds of the absence of 
chfis and of such platfcrms on islands thought to 
represent uplifted atolls lagoon enclosmg reefs on 
subsiding found itions would produce lagoQps of 
moderate depth increased rate of subsidence would 
be cf unterbalanced by increased inwash of detntus 
Shallow pre glaei il lagoons would be deepened by 
continued degradation dunng the lowenng of the 
gl icial iccan I lie subsi lence theory also accounts 
for submanne banks at varying depths m the coral 
seas 

SYUNry 

Linnean Society of New South Wales July 25 — 
Mr V r Bissct Hull president m tKe chair — 
R II Anderson A rcvisioi of the Austrilun species 
c f the gt nus Bassi i I rly two species of the genus 
Bassi i lie discussed if which nine are desenbw as 
new ind four is new i mbiiations A key to all 
the Australian species is given — Jessie K Steel 
Anatimical fciturcs of the miturc sporophyte of 
Selagtnellt *hgt tost The sjicics is inmitive The 
radial type of si oots together with the frequent 
occurrence of a Scl igo condition the mixed irrange 
ment of the sporangi i in the cones and the presence 
t f ur megaspores within the inegaspor ingium all 
point to a close rel itionship with the more pnmitive 
members of the Lyc jiodialos Hedley Studies 
cn Aiistrihan Miflusca Pt xiv New species of 
the genera Ilcmidon ix I itan i md Umbraculum are 
Icscrilied From the Fr t Bamer Reef a consider 
dl le body f species is nc ted which were named from 
New C ilcdonii and hive now ixtendcd to Aistraha 
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The Bnttsh Dye-produemg: Industry 

I N a letter to the Yorkshire Post of September la, 
Prof W M Gardmer returns to the national 
problem of the British dye produunt industry which 
IS rapidly approaching the supreme cn'»is m its post 
War history Recognised at the outbreak of hostilities 
m 1914 as an essential fat tor in our nation il security 
uid industrial welfare, the new dyestuffs corporation 
was then brought mto existence m response to a y,eneral 
demand for the establishment of a home manufacture 
in dyes and mtermediatcs 

Upwards of 7 000,000/ of government ind private 
money have been expended m the land buildmg 
plant and general equipment of the British Dyestuffs 
(orporation Ltd alone, and the other makers of 
whom there are more than twenty hast also spent 
lar^e sums m the extension of old works and the erection 
of new On the technical side the chemists employed 
in this new industry have made advances which 
are cirtamly revolutionary Essential intermediates 
hitherto not produced m Great Bntain are now m inii 
faitnrid in large quantities ind of supenor quality, 
and the ringc of British dyes includes cii,ht) jKr cent 
of tilt present requirements of our dye users 
On the economic side however the makers ire in 
a posiUon wluch is almost desperate In spile of the 
fact that shareholders of dy c produemg firms have 
re tivcd cnly meagre return on their capitil oulliv, 
the dye onsumers are pressing continuously for re 
duetum m pn es bet luse their foreign competitors 
have at cess to djewores sold at prices with which no 
country with a st ibihscd currenty t in compete \t 
present foreign dyes for which there are Bntish equiva 
lents are not admitted mto Greit Bntam unless Uie 
British makers pnte is grcitcr than three times the 
pre War price uid this measure of protection is bemg 
threatened But even if the m ikers could get down to 
pre Wai pnees it is doubtful whether the controversy 
on costs of production would cease for m existing 
circumstances the German producer could profitably 
quote at for lower pnccs than those prevaihng m 1914 
Tlie chemists of the orgamc chemical industries 
indudmg dyewares have shown themselves capable 
of the necessary concentration and patience required 
to build up the new sc lentific trades but these essential 
national developments ore doomed to failure m the 
near future unless the administrative leaders of the 
country m general, and of the dyre usmg mdustnes m 
particular, tan acquire what Dr Duisberg the head 
of one of the largest German colour works speaking 
during the War said England lacked namely the 
faculty of fixing the eye on distant consequences and 
not merely on monetary results 
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More Applications of Physics 

A Dtdtonary of Applied Physics Edited by Sir 
Richard Glazebrook In 5 vok Vol 5 Aero 
niutiiA MeUllurty — Gencril Index Pp vii h59a 
(London Macmillan and Co Ltd 1923) 635 net 

T ill fifth and final \olume of the Dictionary of 
Applied Physich now well known and justly 
famous edited by Sir Richard Glazebrook deals with 
two of the younj^est phasical sciences aeronautics and 
metallography I he former occupies alxiut two fifths 
and the latter the remainder of the book The sime 
plan IS adopted as m previous volumes i e there ik a 
limited niimbir of arti les dealin), with important 
ispects of the two sciences written by men of high 
standing and authority in their subjects interspersed 
between these is a senes of headings in alphabetical 
sequence containm^ references to the articles in ques 
tion It IS n atur al th at m any of the articles should hav e 
been contributed by present and former memliers of the 
staff of the \ ition il Phvsical Laboratory, fcddington 
Whether howev er it was wise to make the proportion 
so high as It IS in the metallurgical section of the 
volume mij be questirned \ dicticnarv of this 
kind should represent as wide a range of authontativc 
opinion as it is possible to secure and we think that 
the editor would liavc been well advised to draw more 
than he has clone on the knowledge c f metallographers 
occupy ing positions in the metallurgical industries 
The section on aeronautics opens with a valuable 
article on full scale aerodynamic research by Mr 
M Kinnon \\ ood The subjec t of experimental tests 
of the strength of aeroplane structures is dealt with 
lucidly by Mr William Douglas while various aspects 
of the the ary of aeropline structures are compre 
hensively treated bv Mr ( wley I wo articles by 
Mr (juy B irr on acropl me wings foil iw one dealing 
with dipes the other with fabrics Mr Barr ilso 
contributes a lengths and interesting article on diffusion 
through mcml rancs The artii le on instruments used 
in air raft bv Mr Dobson deils with many novelties 
Prof Bairstcw intnl utes two arti les written with 
great auth iritv on the pc rf irm inre of air raft and 
the sill ility jf nr raft \ general outline of the 
theiry if the air screw is given by Mr Arthur I age 
who also deals with the helicopter This article may 
be studied m injun tion with that recently written 
by Piof Bairst w m Nauri (\ugust i8) entitled 
The Helic optc r is it worth i pnze ? The problem 
of the helicopter is that of an aenal machine supported 
in the air by the thrust of one or more airscrews 
rotating ibout the vertical As the author points 
out many of these have 1 een constructed but only a 
few have supiiortcd their weight in the air, and none 
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has been successful when judged from the pomt of 
view of practical utility Experiments on air ships 
constitute the subjec t matter of an important article 
by the late Mr J R Pannell and Mr R Jones 

Ihc engine side of aviation is dealt with by the 
late G II Norman, Sqd Leader, RAF m an article 
entitled Air cooled F ngines for Air craft This 
contains valuable data on the comparative perform 
ances of air cooled and water cooled engines At the 
present date the majority of engines are water cooled, 
but the author evidently considers that there is likely 
to be a considerable mere ise in the use of air cooled 
engines in the future The saving m weight due to 
air cooling may not be very great and mav in some 
cases be counter balanced by increased he id resistance 
Its great advantage lies in the Icwer capitil and 
attendance costs and the simplicity of the engme 
installation Prof ] t Mcl ennan contributes i short 
article on the production and use of helium He 
estimates that from Lmpire sources not more than 
aliout 13 000 000 cubic feet per annum can be obtained, 
the estimated cost being not excessive This as 
he points out would only keep a v ery few of the large 
air ships m commission even if diluted with i? per cent 
of hydrogen The liest method of extraction hitherto 
discovered consists m produc mg the refnger ition 
necessary to liquefy all the gases except helium, by 
the cold obtained fr m the natural gas itself 

The subject of M xlel 1 xpenments m Aeronautics, 
their Ihetry and Methods is dealt with compre 
hensively by Messrs I h Rclf and H B Irvin^ and 
the section closes with an article on The Hydro 
dynamical Theory of Wmg Surfaces by Mr H 
Giauert 

Part II of the volume is entitled Metallurgy but 
almost the whole c f the subject m itter relates to what 
IS usually c died Metallo^raphv Dr Ifaughton 
contnbutes excellent articles dealing with tvpical alloy 
systems the construction of equilibrium diagrams and 
the relationship between structure and physic il con 
stants It IS a pity thit the constitutional diagram 
of the aluminium zine illoys on pigt 229 his been 
reproduced smee it is miccurite in certain respects, 
and the correct diagram was published more than a 
yeir igo This might well have been used and would 
have rendered unnecessary the footnote on page 230 
Dr liaughton has drawn his diagrams with the hon 
zontal ordmates mdicating weight percentages It is 
not clear why he has preferred this arrangement I he 
system of plotting atomic jierc entages on the horizontal 
ordinates has many advantages Ihc diagram of the 
iron nickel system reproduced on page 235 is mcom 
plete in the upper range of temperature where the 8 
to y inversion of iron takes place The only metal the 
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metallui^ of which is descnbed m this volume is alu j 
mmium, presumably on account of its use m air craft, 
but It 18 not the only metal used, and it may be 
questioned whether it was worth while mtroducin^ 
It The metallurgy of alummium is adequately 
descnbed m a number of text books Similarly it is 
not clear why the electrol>tic refining of copper lias 
been singled out for treatment A general article on 
the principles of electrolytic refining givmg illustra 
tions from various metals would have been more 
useful 

Mr Francis FitrGerald has compressed a remarkable 
amount of mformation into his article on elcctnc 
furnaces It gives exactly the kmd of treatment of 
the subject that is required in a volume of this kmd 
Mr ( oad Pryor has wntten two articles both of them 
very good That on Furnaces for I aboratory Use 
IS of moderate length while the one on Refrattones 
IS of considerable dimensions I hey are packed full 
of information and the treatment is admiral le Of 
very solid merit also arc the two articles by Dr Han on 
one on iron carbon alloys the other on the defects and 
failures of meUls The former however is rather 
perfunctory in its reference to cast iron It deals with 
pure iron carbm alloys and has only a very slight 
reference to commercial cast irons containing silicon 
manganese phosphirus and sulphur Ihe article on 
the defects and f iilures of metals is mi st valuat Ic It 
represents wh it may 1 c called National I hysical 
Liboratory expenen e at its best The author how 
ever is incorre t m attnbutmg the growth of cast iron 
on repeated heatings to the pressure caused by the 
formation of oxides of iron The main cause at any 
rate is the volume increase caused by the separation 
of silica The statement on page 37a that a crystal 
line fracture (one containing bright facets along which 
rupture of the crystils has oc urred n t an inter 
crystalline fracture) indicates by the size of the facets 
the general size of the crystal structure < f the maten il 
IS scarcely correit in this unqualified form seeing how 
grcitly the fra ture may be made to vary according to 
the method of producing it 

Dr Risenhain contributes seven articles and these 
constitute between one tlurd and one quarter of the 
entire metallogriphical section He deals with (i) 
s me special alloys (2) aluminium allovs (3) the 
mi roscopic examination of metals (4) the relations 
of strain and structure in metals (3) the thermal ind 
mechanical treatment of metals (6) the thermal study 
of metals and (7) the microstructurc of metals and 
alloys The most considcrallc of these is the article 
on the relations of stram and structure and the con 
ception of amorphous metal The subject is handled 
with the author s well known ability It la well to 
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remember however that the conception of amorphous 
metal is not by any means generally accepted to day 
among metallographers and it may be doubted whether 
anything is gamed by such a sentence as appears on 
P®f>® 397 — At the present moment indeed even those 
who on certain grounds vehemently oppose this 
theory have no alternative to offer whi h can afford 
any satisfictory explanation of the great group of 
facts which this theory so readily co ordinates In 
the section headed Tempering and Quenching 
(page 411) Dr Roscnhain attributes the hardening of 
a carlion steel by quenching to the development of 
a very large number of mmute crystallites of both a 
iron and cementite ind the existence of in envelope 
of amorphous iron which is so highly visic us as to be 
m effect an intensely hard solid As 1 1 this there is 
no evidence of the formatic n of cementite in a pr ipi rly 
quen hed steel More causes operite in the hardening 
of steel by quenching in water thin are mdicated m 
this article 

Sir George Belli v s striking work on metal aggregates 
receives attention in two articles wntten 1 y Mr W D 
Hugh on the aggregation of solids and the flow of 
solids There is a lon„ and very useful article by 
Dr W H Hatfield on Special Steels which with 
the valuable article by Sir Robert Hadfield on Man 
gint sc Steels docs something to bnng the works 
atmosphere of applied science into this section of the 
dictionary The volume closes with a detailed index 
of the subjects dealt with m aeronautics and metallurgy 
and finally with a general index of the pnncipal articles 
in the five volumes H C H Carpcntpr 


Tubicolous Worms 

(1) A Monograph of the British Marine Annelids Vol 
4 Part I Pdvchxta — ITermellidx to Sabelhda: 

Pp vii + 250 + plates 112 127 50 net (2) Vol 

4 Puts Polychati — Sabclhdacto Serpul dc with 
Addituns to the Brtish Mannc lol beta dunng 
the Publication f the Mon graj h Pp \1n-251- 
539 + platcs 115-117 and 128 138 (Published for 
the Rav So letv) Bv Prof \\ C McIntosh 
(I nd n Dulau and Co I td i92'>-'>j ) ^os net 

T he V lumes under notice constitute the 1 isl two 
jiarts of A Minigrapl of the British Marine 
Uinelids Ihe ( uncil of the Rav Society in the 
prefa c to the final volume issue 1 with the last part, 
believe tint thev art interpreting he fed n„s of the 
members ot the Society in offering U their 1 resident 
congratulations on the completion of th s monograph, 
of which the first part was published no less than half 
a century ago This is an expression m which all 
zoologists would wish to join and rejoice that Prof 
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McIntosh sees m his ei(,tity fifth year the uimpletion 
of his mxgnificent work Flirouf^h the yeirs he has 
pursued with such admirxblo singleness of mmd anud 
mans other occupations, the study of this nct;lected 
^roup of minne animals When he so modestly 
' hopes tint they are left in a liettcr state than he 
found them thanks to the {,reater ittention zoologists 
inevt rye lime have bestowed on the Marine Pols chaets,” 
wc can only reply tliat his name st inds foremost among 
investigat rs of the Pol>< hflsta during a period of great 
and uneximpled progress in which his broad com 
prchensive studies have been supplemented, and are 
now necessarily succeeded, bv the work of specialists in 
the different families 

The Raj Societj is scarcely less to be congratulated 
on the wiv in which it has persevered With the pro- 
duction of the final parts of the monograph during 
the lean j cars after the War So much stands to the 
credit of the Riv Socictv in the pist for its wonder 
fully illustrated v olumcs by \llman \lder and Hancock 
and manv ethers which have dene so much to create 
the reputation of Bntish marine zaolc gj , that wc cannot 
suffi lentlv praise the vigiur and enterprise with un 
impaired excellence of txc ution which the Society 
still displav s It IS ( amestly to he hoped th at it may 
receive the increised support from /oobgists which it 
now S3 greatly needs 

(i) Su h svnonvmes as would signify ma^on or 
poll ft might be apth applied m c \pUining the < h aracter 
and habit if tl o Tcrcbella N thing could be more 
appropriate f r this inimal is alike distinguished by 
iddicss tnd perseverance in producing w irks of art 
This tnbu e ti one of the despised tribe ef worms is 
paid liv Sir J ihn D ily ell in The I owers of the Creator 
declared iii the treat ion a biok winch embodies his 

patient and extended observations on the habits of 
marine animals In tlic first part of the last volume of 
Prof McIntosh s „reat monograph five families of tube 
building p Ivchsets arc described the Ilermellidte 
Xmphictenidr TcrebcUidae Ampharetidae and Sabel 
1 da, and the first three exhibit in the highest de,.ree 
that ( raftsmanslupw liu h alway s awakens a sympathetic 
chord in the human observer 

The Itrebellidt of which twenty four species are 
here described is the best known of these families 
The basis f the tube which they inhabit is a secretion 
of the skin gl inds whi h iften hardens to the consistency 
of parchment In this while it is still soft the animal 
embeds on the outer surf ace the foreign bodies which 
It so assiduously collects It is a common but always 
fascinatmg sight to see the countless tentacles of a 
terebellid spreading in all directions from the opening 
of Its tube With a lens a multitude of particles can 
be detected movang along the ciliated groove on the 
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surface of each tentacle, toward the mouth Prof 
McIntosh quotes the following passage from Dalyell 
describing this never-ceasing activity Nothing is 
more surprising than the attention of so humble an 
artist being directed towards such a vanety of opera- 
tions at the same time Many tcntacula are searchmg 
after the materials —many in collection — many bearing 
them to the edifice some quitting their hold — others 
rccovermg the load— while the architect itself seems 
occupied in kneadmg masses in its mouth, disgorging 
them successively or in polishing the rude workman 
ship resulting from its labours The worm thus 
described the ' Potter of Dalvell Amphtlntefgtdus, 
builds tubes of mud but others like / anjee conthtlega 
use grams of sand or even carefullv select fragments of 
shell There arc still more f astidious forms like those 
Japanese examples mentioned by Prof McIntosh as 
collected by the ChaUtHger which gather pine needles 
and slick them lengthwise on the tulie and in the 
( retaceous there oci ur tubular structures composed of 
bancs and scalts of fishes which Bather assigns to the 
a( tiv ities of Terebtllids 

The Amphictenidt include such well known forms 
V, Peclinana belgtca a v ery abund mt worm There 
viewer rememliers seeing the Belgian coast m 1917 
strewn with millions of this form washed out of the 
sand after heavy weather Their slightly curved tubes 
are miracles of worl manship Prof McIntosh in his 
description of this and other forms has quoted largely 
from the work and reproduced sr mt of the drawings of 
Mr A T Watson, to whe m we owe so m any fascinating 
accounts of the methods of annelid artificers 

If the lulvcs of the lerebtllids and Pectinana are 
usually hidden from view Sabellana among the Her 
mellidie tfun forms conspicuous masses of firmly 
cemented tubes between tidemarks covenng large 
surfaces of rock Unlike other social polychsets 
(c g Filograna Phyllochatopterus and PetamtUa 
torfllt all described in this work) they do not re- 
produce asexually, and some other explanation must 
be sought for their gregarious nature 

The Sabellida: again arc among the most interesting 
of tube builders The crown of finelv divided processes 
around the head, so beautifully portrayed in Prof 
McIntosh s plates are referred to here (as is usual else 
where) as branchial, but we venture to think that 
Bounhinl s experiments, made in 1890, show that they 
have no special respiratory value But, indeed, the 
comparative study of the respiration of the tubicolous 
worms offers a very profitable mvestment for the time 
of a biologist 

(a) In the second part of Vol 4 the description of 
the Sabellidx is continued, and the last family, the 
Serpulidse, is treated Here the tubes are alwavs 
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calcareous, and one of the cephalic filaments is usually 
modified to form an operculum One of the most 
interesting features of the family is the remarkable 
pigmentation of the cephalic filaments often very 
variable m the same species, giving the animal a charm 
mg dower like appearance, a phenomenon which has 
still to be investigated thoroughh Among Bntish 
species the condition is best developed in Pomalocerut 
irtque/er whu h, nearly ei eryw here whitens the stones 
and rocks between tidemarks Other cliaractenstic 
British forms amply treated here are Serptda 
7 rrmiculans so often attached to the shells of Pecten 
m the coralline zone and I ilograna the coral like 
masses of which are frequently taken m the dredge 
I asth there is an addendum of no less thin scaentv 
c ght s|)eiies which have Ix^n discovered or described 
is British too late to appear in their proper places 
Of the many co workers whom the authcr cites as 
responsible for these additions to the Bntish launi 
there must be sjx'ci illy mentioned Mr S utbcm f the 
Irish Fisheries Dcpirtment who woiking m the >t us 
just licfore the Mar at Chre I land ind elsewhere 
jlrtaintd i plentiful hirvcst of unsuspciled 1 rms 
including eighteen entireh new species Irulv the 
nches of the marine f lura of the west coast of Inland 
irt by no me ins c\h lustcd Prof McIntosh is con 
strained tct,e\ him andwemusthopcfhatMr Southern 
111 IV he able to complete his faunistic wc rk 
The wonderful charm of the drawings b\ tic late 
Mr (iiinther and Miss Malkir and the sue css f their 
riproducti n have so often been commented ujxm 1 v 
icvicwcrs of carlici parts that wc can de ni m ic than 
receh) their priisc One feature et tic volum is 
Inwever almost unique tint is the bibli „riphcal 
coll itio 1 of the parts as issued amp led with the ndc\ 
hy Mr fi A Smith 

Universities and National Life 

Fhe Older UnweniUe^ of J nglattd Oxftrd and Cain 
bridge By Uhert MonshudoC Pp x\iv + 3<j6i8 
plates (I ondon Longmans Green and to ipzj) 
7J 6d net 

M r MANSBRIDGF scores with both barrels He 
appeals to both of the e lasses into whii h (rcla 
tivc to his book) the world is divided— those who have 
been at a university and those who have not In any 
case, although he hu the detachment which comes from 
never having been through the university mill himself 
he not only loves and appreciates the university and 
what It stands for, but sdso has actually added some 
thing to Its nature and functions By his initiation 
of the Workers Educational Association, he ^ve a new 
and fuller content to the whole extra mural side of 
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I university activity, and helped to spread the uni 
versities mflucnce more rapidly and more extensively 
than could have been done m any other way Add to 
all this that he was a member of the recent Roy al ( om 
mission on Oxford and Cambridge and it will be seen 
that he has advantages that the most learned historian 
cannot despise 

lor it IS as a histonin that Mr Mansbridge wisely 
enough chouses to treat his subject In his jiages we 
see the genesis of English universities m the ferment 
of the twelfth century the lieginnings of the college 
system its expansion by such men as William of Wyke 
horn Henry VI , and Moisey the involvement of the 
universities in politics the submergence of their 
unginal purpose tent ith the flood of wealth ind birth 
m the eighteenth century the graduil reappearance 
of that purpost from the middle of the nineteenth 
century onwards the idjustmcnt of the rurnculum to 
modern needs the growth of i new university or„an in 
extra mural cduc ation 

We arc not allowed to ferget the continuity and 
vitality of the current of schobrship ind learning nor 
t l>sc sight under a mass of academic dctvil of the 
university s position in the bedv pchtic Nor is that 
all Mr Manshndge fer ill Jus idealism (which may 
I prove ilmost embarrassing to i certain tyjoe of over 
wirkcd and matter of tart don ) c in appreciate ind 
even be aftectionate to the fillings of Oxford and 
( imbridge Ihe noblemen ind gentlemen commoners 
I even It their most f ppish amuse him he sets through 
to the human heart below donnishness and smiles 
I indulgently on jxirt 

I lor this alone the h>>k is worth readin„ because 
It IS a short and well wutten ind appre lative history 
e 1 ur two oldest and greatest scats of learning But 
It IS worth reiding for more important reisors It is 
worth reading by the university tr lined man pirtly 
because Mr Manshndge s wistful regret at his own lack 
of tl It training helps t > fuller realisation of its meaning 
and values ind partlv because his concern foi the 
extension system ind the W L A » hue wirk puts the 
university in a new setting for him relates it to new 
aspects of nation il life It is worth rcaehng also by 
all those who have not received a imivcrsity education 
and yet are concerned m any wav with domestic 
politics because it will help reveal to them what a 
umversity can and should be — ^what an ideal to the 
individual, what a force m the commumty 

Mr Manshndge is a rebuke to the diehard (generally 
Tory, practical, and well to do), who exclaims that 
education is a curse and i burden and higher education 
m particular an unpractical folly , and a rebuke no less 
to those violent spmts of the Left who sec in all um 
versities, and especially in Oxford and Cambndge, some 
N I 
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dodge of capital, and hate the aristocracy even of 
learning To him the university is simply the corporate 
and social expression of civilisation s mind , and, as 
with the mmd of an individual, although its fullest 
cultivation is in one sense a luxury, yet in another and 
broader \ lew, it is the highest necessitj 


Avian Minstrelsy 

Songi oj the Birds By Prof alter Grarstang Second 
edition Pp IIS (London John Lane, The Bodley 
Head, I id , 1923 ) 6r net 

W h have before us the second edition of this agree 
able and \ cry sug^estiv e little book, the original 
issue of which was notiitd in Nature of August 12, 
1933 \ new song has been added and two passages 

have been revised but otherwise the alterations are 
merelv verbU Mr Sliepherd s quaint little sketches 
of the sonf,stcrs again add to the pleasure of the reader 
The book, wc may recall, begins with an important 
cssaj in which Prof Garstang discusses the nature of 
avian song, the role it plav s m the life of the birds, and 
the very interesting evolutionary aspects of the subject 
Irom that he proceeds to the vexed question of the 
symbolic representation of song, and after having pro 
pounded his thesis on this point he begins hts senes of 
representations of the music of the different species 
The reasons which he gives for the adoption of his 
particuUr form of representation cannot fail to carry 
some measure of theoretical conviction to the reader, 
based as they obviously are on a thorough appreciation 
of bird song aided by a knowledge of music and a sense 
of poetry It is harder to apply the practical test as 
to whether the representations do indeed convey more 
adequately than former attempts an idea of the vanous 
songs, for one has to bear in mind the existence of 
indiv idual differences both in the hearing of the songs 
and m the interpreting of the written symbol one 
hesitates, indeed, to express a definite opinion until 
students of the subject have had further cxpencnce 
in using the new method If, however cither these 
‘ first fruits ’ of I*rof Garstang’s studies or some 
future elaboration of them can in time be regarded as 
making possible the adequate representation of different 
songs on piper, he will have succeeded m makmg good 
a deficiency of which the present existence is evident 
in every text book of omithologv 
In the preface to the new edition the author rephes 
vigorously to such of the n viewers of his first edition 
as were hostde in their cnticisms, and in so doing he 
also takes to task our own by no means unappreciative 
notice for not having discussed his auxiliary verses 
from a scientific point of view Lest we may seem 
unjust m this respect wc may here quote Prof Garstang’s 
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own account of his method and of the part winch his 
verses plav therem ‘ The peculiar quality or Hmbre 
of each bird’s voice and the resonance of each sound 
have been iimteted as closely as possible by a selection 
of human consonants , the composition of the song 
has been represented by the appropriate repetition, 
modification, or contrast of selected syllables, the 
syllabic rendering has been cast m a correspondmg 
rhythm , and round this chosen sequence of syllables 
a song has been woven to capture somethmg, if possible, 
of the joy or of the attendant circumstances which 
form the natural setting of his song ’ I\e have 
certainly no wish to quarrel too seriously with our 
author as to where scientific method properly ends 
and where more emotional vehicles of thought properly 
b^n In his new preface he quite truly says that 
The exploration and illustration of the borderlands 
of Science and Art will not end with my adventure " 
we mav add the hojic that even his own adventure 
into these fields is by no means concluded 


Prevention of Vibration and Noise 

The Prevention of Vibration and Noise By A B 
Lason (Oxford FeclinKal Publications ) Pp \ii + 
163 (London H Frowde and Hodder and 
btoughton 1933) i5r net 

T his volume, as the author states in his preface, 
does not profess to contain anythmg not 
already known but is a more or less classified account 
of the work of vanous expenmenters on the subject of 
which It treats Beginnmg with a useful but not 
complete bibhography, and a note on the problems to 
be mvestigated, later chapters treat of “annoy mg” 
vibrations and their amplitude, the means and 
apparatus wluch have been used to measure them, the 
vibrations of buildmgs, badges, and other structures , 
means of dampmg vibration, the transmission and 
isolation of noise, and endmg with an account of 
balancing machmes, 1 e machines for determmmg 
whether, and how much, any revolvmg part is out of 
statical or dynamical balance 
As showmg what has been done m these matters, 
the book is useful for reference, but its value would 
have been much mcreased by a more cntical examina- 
tion of the elements of the whole subject It is difficult 
m many places to know whether the author u givmg 
his own views or rcstatmg those of the expenmenters 
whose results he summarises 
In defijung “ onnoymg ” vibration, scarcely sufficient 
attention is given to the differences m surroundmg 
conditions What would be “ annoying ” m Mayfair 
might be unobjectionable m Popdar Where wood or 
asphalt pavement prevailed, the mtroduction of granite 
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iMts would certainly cause complaint In descnbing 
the different forms of apparatus which have been used 
for measunng vibrations, no hint is given as to the 
trustworthiness of the results This is an important 
omission, for m the greater number of those mstruments 
the records are an imperfect catalogue of pecuhanties 
of the mstniment rather than of the magmtude of the 
external vibrations which they were designed to 
measure All such mstruments have natural periods of 
their own, and one of the most important points m 
their design should be to arrange that neither the 
slowest nor any of the more rapid natural periods shall 
approach those of the imposed vibrations and smce in 
most cases the imposed vibrations are (like white light) 
made up of a great many arbitrary disturbances this 
is not a condition which it is easy to fulfil Many 
mistaken diagnoses have been made from neglecting 
the effects of resonance on the recording apparatus 
and from supposing that a large recorded amplitude 
neccbsanly mduatca a large external vibration 
Pirhaps the most interesting chapter is tliat on 
the isolation and dampmg of sound m which many 
eoamples ire given of successes and failures m practical 
attempts m this direction In most of these the actual 
results might have been antiupated In speaking of 
the minimum audible sound (as in reference to the leist 
sensible vibration) msuffiaent prominence is given to 
the effect of the surroundmg conditions In on 
absolute silence many experiments have shown that a 
sound, the wave amplitude of which is a twenty five 
millionth of an inch, con be heard, but in the midst 
of other noises, if the amplitude of the loudest of these 
IS taken as unity, another sound with an amphtude of 
1/15 i& only ]ust audible, so that the greatest and least 
intensities which can be appreciated simultaneously 
arc somethmg like two hundred to one 
With regard to the isolation of sound, an absolute 
bamer to the propagation of vibrations may be set up 
either by complete reflection or complete absorptipn, 
but when the amphtude is laige and the absorption 
rapid, a gradual change may probably occur m the 
absorbent The secular change in the efficiency of 
sound absorbing materials is not mentioned 
In reference to the acoustic quahties of halls and 
rooms, most of the experimenters whose work is quoted 
seem to consider that “ good " and “ bad ” depend 
on the rate at which vowel sounds and musical notes 
are damped, but it is not uncommon to find rooms 
which are good for music but bad for speech, and it » 
the effect of the resonance of the room on the con 
sonants rather than on the vowels which determines 
whether spoken words are clearly heard 
Though there are many published papers on the sub* 
jects which come under the head of “ vibratHm,” Mr 
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Lason’s is the only book m which any collecUon of their 
results has been attempted, and notwithstanding some 
defects (chiefly of omission), it should form a very use- 
ful addition to the literature of the subject A M 


Our Bookshelfl 

Advanced Practtcal Phvstcs for StudenL By B L 
Worsnop and Dr H T Hint Pp vu + 640 
(London Methuen and Co , Ltd , 1923 ) 215 net 
TbAcn&Rs of experimental physics will find much that 
IS useful and suggestive in this volume Though some 
experiments of an elementary character have been 
included, the work is intended for idvanied students 
who are working for a pass or honours degree The 
bulk and the price of the book might have been reduced 
materially by the omission of much that is common to 
many elemenbiry text Ixioks In some cases full txpen 
mental details arc given, v hile in others the desc ription 
is insufficient to enable an ordiniry student to carrv out 
the necessary manipulations I ittlc attention is giv en 
to the degree of accuraiv to be expected 
Many recent expenments ind modem forms of 
apparatus have been desi nbed W c mav mention in 
particular the determination of the ratio of the charge 
to the mass for an electron by means of the Zeeman 
effect using a Lummer Gehrcke plate and also by Sir 
J J Thomson s method From the account giv en in 
the book the student might infer tlut the latter method 
IS due to Braun There is a useful chapter on the 
quadrant electrometer (in whu h \S heatham should be 
Whetham), and a section on the three electrode valv e 
The most stnking feature of the work is the stress 
laid on the theoretical side of the subject, the aim being 
to make the course practically independent of other 
treatises, at least as regards immediate reference To 
Old this scheme an introductory chapter on the calculus 
has been included 

It IS to be regretted that the proof sheets were not 
submitted to a literary cntic, as there arc too many 
examples of careless or ungrammatical construction, 
and the punctuation needs amendment m many places 
Ihe wholly inadequate table headed Units needs 
revision the value for the electrochemical equivalent 
of hvdrogen has long been superseded, and to give the 
charge on an electron as47ixio*®rSU is un- 
pardonable 

Meehantcal Testing a Treatise in Two Volumes By 
R G Batson and J H Hyde Verf a lesting of 
Pnme Movers, Machines, Structures and En^neenng 
Apparatus ^he Directly -Useful Technical Senes ) 
Pp xi-f446 (London C^pman and Hall, Ltd, 
1922) 252 net ' 

Thf first volume of this work dealt with the testing of 
materials of construction , the present volume concludes 
the treatise and contains a great deal of matter which 
wiB be of Service to all who are interested in the testmg 
of machines and structures The selection of a suitable 
dynamometer is of vital importance in the testmg of 
an engine or machme, and, roughly, one quarter of the 
volume 18 4 evoted to different types of this mstrument. 
This fcection Includes traction dynamometers such as 
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are used m railway work, and the Lanchester machines 
for the testing of worm gears Other sections deal with 
lubricants friction tests on bearings vibration tests, 
and static and d>namic balance 
The part of the volume devoted to tests on structural 
elements contains methods of testmg concrete slabs 
and beams plain and reinforced and also columns of 
various types Much of the work which has been 
done on this subject has been earned out in Amenca 
and we note that the authors have dealt justlv with it 
in the space at their disposal Tests on cutting tools 
aircraft models and other miscellaneous tests conclude 
the volume As was the case in the first volume a 
good deal of the apparatus desenbed is installed at 
the National Physical Laboratory, but the authors 
have not forgotten that research cannot be confined to 
one place nor to one investigator or group of investiga 
tors The complete treatise will be welcomed bv all 
who are engaged in the testing of engincenng matenals 
and ippliances 

(i) Oil Pmer Bj S II North (Pitman s Common 
Commodities and Industnes) Pp ix + isa 35 
net 

(a) Internal Combustion Engines By J Okill (Pit 
man s Common Commodities and Industnes ) Pp 
XI + 136 jr net 

(3) The Diesel Engine By A Orton (Pitmans 
Tec hnual Primers ) ^ x + ni sr 64 net 
(I ondon Sir Isaac Pitman and Sons Ltd 1933 ) 
Thx general reader who desires information regarding 
oil fuel and the practical methods of using it will find 
much of interest m these three little books The 
greater part of (i) is occupied with descnptions of oil 
burners is used in furnaces This svstem is cmplo>cd 
to a large extent in manne and locomotive boilers 
The question f oil storage at vinous ports is of vital 
importance for the supply of oil fired vessels and is 
dealt w th towards the end of the volume Ihe first 
thirty two pages m (a) arc devoted to the gas engine 
and the greater part of the remainder de^ with oil 
engines of different types The book is up to date in 
the matter of the engines selected for description and 
there are sections on aero engines tractor engines and 
turbines The Diesel engine is of sufficient commeraal 
importance now to warrant a separate volume and this 
IS provided in (3) Here we find descnptions of the 
arrangements and methods of working of both four 
stroke and two stroke Diesel engines and a short 
discussion of the power developed and the efficiency 
Ihc student of heat engmes will of course require a 
great deal more than is contained in these books They 
are howev er very suitable for those readers who wish 
to be informed as to what has been accomplished in 
this important branch of engineering 

Bnttsh Museum {Natural History) Bnttsk Antaretie 
(Terra Nova) Exf^itum igio Natural History 
Report Botany, Fan ^ Lichens ByO V Darbt 
shire P]^ 39 76 + 3 plates (London British 
Museum (Natoral History), 1933) js 
Ds Daxbishiib s Account of the lichens is the third 
of the reports to be issued on the botany of Captain 
Soott 8 Antarctic expedition of 1910 Reports on t^ 
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seaweeds (by Hr and Mrs Gepp and Mme Lemouie) 
and on the freshwater Algse (by Dr Fntch) were 
pubhshed in 1917 

Seventeen speaes were collected, eight of which 
proved to be new, and are desenbed and figured m the 
present pubhcation With the exception of one 
Leadea the new species belong to the ^us Buellia 
The lichens were all found on rodts, mainly granite and 
gneiss at Cape Aden and Lvons Cove in South Victona 
Land When destnbmg the hchens brought back by 
the Swedish Antarctic Expedition (1901-3) in 1913, Dr 
Darbishure gave a summary of the speaes known at 
that time from the Antarctic area , their number was 
107 this has now been mcreased to 308 mainly by 
the matenal brought back by the second French 
Antarctic Expedition of 1908-10, which was reported 
on by the late Abbe Hue The value of the present 
brochure is enhanced by the inclusion of a complete 
list of the species record^ from the Antarctic area that 
is, from localities to the south of the 60° S parallel, to 
which are added keys to the genera and speaes 
Twenty three per lent of the speues are also found in 
the A^c regions and the author notes a stnking 
similarity of the Arctic and Antarctic lichen flora in 
regard to the proportion among the known species of 
the chief lichen forms 

The Preparation of Plantation Rubber By S Morgan 
With a Preface and a Chapter on Vulcanisation 
by Dr H P Stevens Pp xvi + 331 (London, 
Bombay and Sydney Constable and Co Ltd, 
1933) 2is net 

Both editions of Mr Morgan s useful book on planta 
tion rubber arc now out of pnnt and in preparing a 
third edition the opportumty has been taken to revise 
completely the ongmal work and to incorporate in the 
new volume the results of the experimental research in 
practically all branches of the busmess of prepanng 
rubber for the market which has been earned out by 
Mr Morgan in the course of his work as haentific 
Officer to the Rubber Growers Assoaation in Malaya 
In doing so the book has been virtually re wntten, 
and It now forms a complete and authontative guide to 
the modem practice of a rubber plantation from the 
plantmg of the tree to the packing of the rubber for 
export T he subject has been usefully rounded off by 
the addition of a senes of three chapters on the vulcam 
sation of rubber mcluding an account of the methods 
of testing the matenal for industrial use This section 
of the bmk has been specially wntten by Dr Stevens, 
consulting chemist to the Rubber Growers Assoaation 
m London and is based on the researches on vulcanisa 
tion earned out by him for the Assoaation over a 
penod of about ten years Altogether the volume is 
an admirable handbook and with penodical revision 
should remam the standard work on the subject 

Die Stereoshofee tm Dienste dor PhotmMne tmd Pwo- 
metne Von tail Pulfnch Pp iv+94 (Benm 
Juhus Springer, 1933 ) 3s 4^ 

Thb physiolomcal optical effect on which the jdiotO' 
metrical method m^e use of m the mstruments 
desenbed m Prof Pulfnch 3 book is based was 
desenbed m Natuxb of Hay is, p 648, and May so, 
p 691 Imone of Prof Pulfnch s instruments a pair 
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of fixed and tnoving marics u employed, which is 
observed by both eyes simultaneously through a pair 
of telescopes providt^ with a suitable swtem of pnsms , 
m others two pairs of marirs are made use of, one of 
which 18 seen in the middle of the field of view of each 
of thd two telescopes, so that the appearance is that of 
a single pair l^e two moving marks are geared 
together, and driven either by hand or by a small hot 
air motor If the fields of view of the two telescopes 
arc equally *' bnght,” the mark appears to move to 
and fro, honzontally, in a straight line, its point passing 
just above the point of the fi^ mark , a difierence 
of bnghtness inakes it appear to revolve round the 
fixed mark This is indep^ent of the colour of the 
two lights which are bemg compared It is also 
possible to adjust the two sides of the apparatus to 
equaht) of bnghtness with an accuracy of 2 to ^ per 
cent , however great the difierente of colour may be, 
provided the obsener has sufficient expenente, and 
good spectroscopic vision In the stereospectral 
photometer, two monochromators are employed, one 
for each telescope, so that practically monocWmatic 
light of different wave-lengths can be employed A 
form of photometer, which enables one half of the 
spectrum to be balanc^ against the other half, promises 
to be valuable in pyrometry 

Malaya the Straits Settlements and the Federated and 
Unfederated Malay States Edited by Dr R O 
Winstedt Pp xi-t-aSs (London, Bombay and 
Sydney Constable and Co , Ltd , 19*3 ) rar net 
This authontative and comprehensive handbook will 
come as a boon to all who are mterested in or in any 
way connected with the Malay Penmsula The editor, 
a well-known authority and the author of several works 
on the Malayan language, is himself responsible for 
the chapters on the population, the ethnology, and 
languages of the Peninsula, Malavan literature, arts 
and ct^ts , rehgion and behefs , and history and 
arciueology, as well as the account of the Eurasian, 
Chinese, and other races of the country 

Other chapters are the work of experts in their 
respective departments Mr J B &nvenor, the 
Government Geologist, desenbes the geography, geo 
logy, and mineralogy of the country, as well as its 
mimngmdustry Dr F W Foxworthy deals with the 
flora and forests, and Mr F C Robmson of the Feder 
ated States Museum with the fauna Mr B J Eaton, 
Director of Amculture, deals with this and other 
industnes, while Mr Pountney, Finanaal Adviser to 
the Straits Settlements, analyses revenue and expen- 
diture The sections on the Straits Settlements, the 
federated and Unfederated States, which will be 
found particularly helpful, are the work of the editor 
An adequate, if not lengthy, bibhogiaphy is an excellent 
guide to those who seek further information The 
book 18 well illustrated and well produced 

A Tested Method of Laboratory Orgontsauon By S Pile 
andR G Johnston Pp xx-i-98 (London H S 
and G Witterby, 1933 ) 7r 6d net 
Tbs authors of this httle book were associated with a 
CO operative laboratorv estabhsbed during the War by 
a number of Birmingham l»ass finas, and their con- 
clusions are matniy based on eiqienence gaibed m that 
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laboratory They give many useful notes on the 
equipment and arrangement of works and control 
lalxmtones, on the preparation of samples, and on the 
methods of recordmg the source of the sample and the 
results of its examination, whether analytical, mephani 
col, or physical Their treatment of the subject of 
laboratory books and the entering of results is very 
thorough, and they go so far as to describe a sjstem of 
costing m units by means of which a monetary value 
may be attached to each operation \\hile the scale 
of the work is too small for it to serve as a manual of 
laboratory equipment, it will be found particularly 
useful by those who have to mstal a small laboratory 
m a works, especially m one of the metallurgical 
industnes The question of the relations between the 
supenntendent and his staff is also dealt with, but the 
closing chapters, under such headings as “ The Men 
Ulity of the Scientist,' seem rather out of plate m 
an essentially practical note book 

Among Unknown hshxmo By J W Bilby Pp 
380 + 16 plates (London Scelej, Service and Co , 
Ltd, 193)) 3ir net 

The Eskimo of Mr Bilby’s title can be accurately 
dtsenbed as ‘ unknown ” only m relation to the pubhc 
for whom he wntes — a public which normally does not 
have access to scientific publications His account of 
the customs, modes of life, and behefs of the Central 
Eskimo of ^ffin Land is, however, something more 
than a book with a merely popular appeal A residence 
of twelve years among these tnbes qualifies him to give 
ntual and behef their proper setting and perspective 
in the everyday round in a manner which is not always 
possible m an analytic study This has a value which 
anthropologists Will readily acknowledge, but Mr 
Bilb) s mtenso appreciation of the native attitude of 
mmd to tribal o^rvances, and his keen insight into 
the dynamic relation of such observances to conduct, 
have obscured the fact that these do not necessanly 
tell the whole story Accordingly, he is prone to offer 
as an mterpretation of native practices the unmediatc 
social effect and the psychological factors which come 
into play in certain elements of ntual, to thi neglect of 
deeper causes An appendix gives a valuable list of 
some fifty departmental deities of the Eskimo with 
their attnbutes 

Edmund Loder , Naturalist, Hortieultunst, Traveller tAd 
Sportsman a Memoir By Sir Alfred F Pease 
With Contnbutions by St George Littlcdale, Charles 
G A Nix, Lord Cottesloe, J G Millais and P 
Pytraft Pp *+356 (London John Murray, 
1933 ) i8r net 

Tux fnends and acquaintances- and of a man so 
accomplished and of such wide mtcrests as was Sir 
Edmund Loder, these are many— will be glad to possess 
this “ mmiature ” of his remarkable Mrsonality Sir 
Alfred Pease has not attempted to depict a life size 
portrait , but by wise selection, aril with the assistance 
of other contributors, he succeeds m conveying a very 
clear impression The reviewer can perhaps pay no 
higher tnbute than by stating that though he was not 
privileged to know Sir Edmund personally he closed 
the bocJK with the feehng that he knows well what 
manner of man he was 



470 


NATURE [September 30 1923 


Letters to the Editor 

{Phe Editor does not hold htmstlf responstbU for 
opinions expressed by hts correspondents Neither 
can he undertake to return nor to correspond with 
the Vinters of rejected manusmpts intended for 
this or any other paid of Nature No notice tt 
taken of anonymoui communt ations ] 

The Control of Malaria In the Malay Peninsula 

BrFORK Sir Ronald Ross s epoch making discovery 
there was no more puz/hng problem in mMicine than 
the cause of malarii no secret in Nature mofre 
cunningly hid than the malaria secret Malaria was 
known to be connected with swamps and to be 
reduced by drainage and cultivation Yet as if 
merely to confuse men found that to flood some 
swamps actually improved health and elsewhere 
that drainage md the cultivation of the soil produced 
the most serious and devastating outbursts of the 
disease Yet again malariT was found not only m 
swamps but also often on hills and dry sandv deserts 
Some jungle covered land was singul irly free from 
malaria other jungle land was intensely malarial 
In fact m liana existed on soils of every conceivable 
vanety of every age in geological time It was 
impossible to point to any mmeral chemical or 
vegetable condition essentul to its presence It was 
ind had been for hundreds of years a dark inscrutable 
mystery 

Sir Ronald Ross s genius changed darkness to light 
and inaugurated a new era in tropical colonisation 
To many of course the discovery that malan v was 
earned by mosquitoes merely conhrmel them m 
their pessimism th it the control of malaria was beyond 
human effort They were wrong and bnefly I give 
two eximples of what has been done in the M^ay 
Peninsula in the past twenty years under different 
physical conditions I woul 1 premise that the places 
of which 1 speak are within three degrees of the 
equ itor have a rainfall round about too mches a year 
spread throughout the year that the country as a 
whole IS nat irally covered by an ever green damp 
jungle and that mos luitoes exist m myriads at an 
times One example is of malana on low Ijring land 
the other of malaii i on lull laud 

Carfy Island 

Twenty years ago or less if the tropical sanitarian 
1 ad been asked what was the class of land least likely 
ever to be freed from malaria by tlie control of 
mosquitoes (or by any other means for that matter) he 
would unhesitatingly have named the low lymg coastal 
land with high ground w iter heavy clay sou liable 
to flooding from the sea He could easily have 
justihed his choice Such land had ever been known 
to be postdential dmobt beyond descnption it had 
given rise to innumerable speculations on the cause 
of malana — the decay of coral the mixmg of fresh 
and salt w iter to name but two In every part of 
the tropical world examples of the deadly power of 
malana m coastal regions could be given In the 
Malay Peninsula and Archipelago for example the 
Governor bir trank Swettenliam in 1901 ordered 
the new port called after himself to be closed so 
overpowenng was the midana On the opposite side 
of the Straits of Malacca the port Belawan in Sumatra 
was so malarial that the Dutch left it every mght 
retired to a town some twenty miles inland to return 
by the first tram the followmg mommg Many other 
examples could be given 

Carey Island is situated on the coastal belt of such 
land It 18 indeed an island just above sea level m 
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its highest parts and obvioasly has been formed by 
the alluvium from the bills Surrounded by water 
on one side by the sea on others by large rivers or 
nvenno estuaries containing salt water it is fnnged 
by mangrove swamps and covered by dense virgm 
jungle Throughout its length and breadth it was 
swamp either of fresh water or salt 

In 1906 a pioneer planter of Malaya the late 
Mr F V Carey took up a concession of 30 000 acres 
on the island and began the plantmg of rubber and 
coconuts The island was Dunded and drained 
Tide gates were necessary Enough was known of 
the control of malana to enable the labour to be kept 
free from malana from the first and opening rapidly 
proceeded To day some 14 000 acres (or roughly 
20 square miles) are under cultivation No F uiopean 
— of a population of from 20 to 30 — has contracted 
malana on the island since 1912 In 1922 the 
average Asiatic population was 4344 There were 
26 cases of malana 14 clmical cases and 12 m which 
arasites were found This is a rate of 6 per mille 
he lowest rate recorded in Panama was 14 per mille 
There were at the end of last year 962 children of 
whom 9 or o 9 per cent had enlarged spleen In 
ibout all but not absolutely m every case both 
adult and child there is reason to believe the infection 
had been contracted elsewhere Steps are now being 
taken to end the last possible source of malana 
namely the disused and neglected wells in the small 
pnvate gardens of the coolies When these are 
properly supervised 1 am convinced malana con 
tracted on the island Mill be as unknown as malana 
contracted in the centre of I ondon The death rate 
of the labour force in i )2Z was 8 2 per mille This 
freedom from malana his been achieved by good 
dramage and by the selection of smtable sites for 
buildings It costs the Estate practically nothing 
while the absence of malina makes the Estate one 
of the cheapest raoducers of both rubber and coconuts 
in the Fast Thu. is an example of the control of 
malana earned by two sptcies of anopheles namely 
A umirosus and A Ludlou i 

Thl City of Sinoaporf 

Following the control of malaria in the coastal 
regions a new and apparently even more difficult 
problem confronted us namely malana on bill land 
In the ravmes or vallevs when under jungle malana 
was earned by Anopheles umbrosus when the jungle 
was swept away when for stagnant swamps m the 
valleys swift clean runnmg streams were substituted 
malana was of oven greater intensity m many places 
deatli claimmg over 300 out of eiery 1000 of the 
population per annum The mosquito earner which 
hvedm these streams was /fnopAe/M mactdafws It is 
not my purpose here to detail the vanous methods by 
which this malana has been successfully controlled 
even m small rural areas it has been done at a coet 
well withm the reach of a commercial undertaking 
indeed the money spent has been recovered withm a 
short period by the greater efficiency of the labour 
and a lowered cost of production 

I prefer rather to speak of the excellent work done 
m the city of Smgajpore Prior to 1911 a malana 
wave swept over the aty almost every year As will 
be seen from the chart (Fig i) it generally reached 
its maximum in the month of May In 1911 I was 
asked to advise the anti malana committee and 
drew upplans for the control of malana in a selected 
area The late Dr W R C Middleton was then 
Health Officer For the first two years Dr Fmlayson 
was seconded for the supervision of the work which 
was earned out by Mr McGee the engmeer engaged 
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for the tmipoee Since 1914 the work has been under 
the control of Dt P S Hunter now Health Officer 
of Singapore He has extended the area greatly 
to him the success of the work is mainly due Dr 
Hunter has also extended the work to the fortified 
island of Blakan Mati with great advantage to the 
gamson Indeed Smgapore has now cea^ to be 
malarial so far as the trooM are concerned Ihe 
area under mosquito control is almost six square 
miles There are 8| miles of concrete channels and 



31 miles of subsoil drainage A sum of approximately 
350 000 dollars (say 38 o<w sterling) has spenton 
capital and maintenance accounts This year there 
IS a vote of xoo 000 dollars (say 12 000/ ) for mamten 
ance and extension of anti malarial and general anti 
mosqmto work 

Further details will be found in the chapter on the 
Malaria of Singapore which Dr Hunter con 
tnbuted to my Prevention of Malaria m the 
Federated Malay States (London John Murray 
1921) see also Nature March 16 1922 p 334 
fioUowmg the anti malarial work the spleen rate of 
the children fell progressively from about 30 to zero 
Ihe great malarial wave which raised the death rate 
in the month of July 1911 to 83 83 per millo has been 
so flattened that the influenza peak of 1918 is now 
responsible for the highest point The wave will not 
enurdy disappear unw the work in Smgapore is com 
^eted and until the surrounding counts ceases to 
dump its sick on the city Anti malanal work is 
b«ng extended into the rural districts by Dr Scharfi 
The peak of the malarial wave m May averaged 

pwttilli 

for the 10 years 1903 to 191a 33 76 

1913 to 1922 37 27 

a reduction of 1649 
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The average annual death rate from all causes was 

pKsUUe 

for the zo years 1903 to 1912 44 it 

1913 to 192a 33 73 

a reduction of 10 38 

The average population 1913 to 

1922 was 312 763 

The savmg of life IS therefore 32214 

The saving of life is from all medical and samtary 
measures but the most important u> the control of 
mosquitoes 

hmally 1 may add that m tho 23 years smce Sir 
Ronald Ross s di^very more than 100 000 hves have 
been saved m Malaya alone owmg to that discovery 
and the work is just begmmng 
The Far Fastem Association of Tropical Medicme 
meets m Smgapore this year Arrangements have 
been made to snow members over the anti malanal 
work in Smgapore and an excursion to Carey Island 
has been arranged Malcolm Watson 

Klang federated Malay States 
June 24 

Some Consequences of the Gravitational Deflexion 
of Ught 

Ihe results of the eclipse expeditions of 1919 and 
1922 leave httle doubt that the deflexion of 1 75' 
redmted by Emstem for a ray of light pasung close 
y the sun is a fact Moreover as i result of the 
experiments of Lebedew and Poyntmg it is ad 
nutted generally that such a ray possesses momentum 
as well as energy It does not appear to have been 
noticed that these experimental results lead to 
certain important consequences when they are 
combined with the generally admitted principles of 
conservation of momentum and of energy 
I et us suppose for the sake of argument that the 
energy of the ray of light and consequently also the 
magnitude of its momentum remains unaltered m 
spite of the deflexion Smce the direction of the 
momentum has been changed its component along 
the real ixis of the approximately hyjierbohc path 
has l>een reversed 11 we retain the pnnciple of 
conservation of momentum for the system sun hght 
ray we condude that the sun has acijuued momentum 
along the real axis and therefore kinetic energy also 
According to the pnnciple of conservatiop of energy 
the energy of tbe^gbt ray must have dimsushed by 
an equsl amount — a conclusion which contradicts 
the ongmal assumption Thus we are led to a 
dilemma either we must reject one or other of the 
two pnnciples of conservation of momentum and of 
energy for the action between the hght ray and the 
sun or we must admit that the energy of the light 
ray has dmunisbed as well as its momentum 
It IS difficult to imagme a mechanism by which the 
energy lost by the hght ray is transferred to the sun 
on the wave theory though no doubt pressure 
of light will play the predominant part but it is 
obvious according to the quantum theory Without 
entenng mto details which must be reserved for a 
future paper 1 may be allowed to refer to one un 
portant consequence of the assumption that the light 
ray loses part of its energy namely that its wave 
leimtb is mcreased by a small amount 

in fact if the deflexion be > the light quantum 
makes the angle («'-<)/a with the major axis 
initially and finally on opposite sides of it Con- 
sequently its loss of momentum m that direction is 
(aA/c) cos (r -«)/a or (2»A/6) sm »l2 with tho usual 
notation and this is also the gam of momentum 
of the sun Hence the energy aansferred is equal 
to (2»*A*/s'm) sm* i/a where m is the mass of the 
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sun an 1 It IS also equal to where Ar is the in 

crease of frequency of the light quantum Thus 
- (ar*A/c*»») sm’ J/a and A\ = cA»/i>* - (2 A/cm) sin* 4/2 

a value which is independent of the wave length 
at any rate if < be so 

For a light quantum passing close by the sun we 
havem 2 lo'^gm S- 175'- 8 5 10 'radian hence 
withA/c 2 18 10 "we find AX 39 10 "cm a change 
which IS far too small to be detected by experiment 

If however we assume that the negative electron 
behaves like a very mmute gravitatmg mass though 
actmg according to a different law on account of its 
charge we obtain 1 connexion with A H Compton s 
recent quantum theory of the scattering of X rays 
{Physical Review May 1923 p 483) Although this 
theory m its present form does not account for the 
excess scattering it is very successful in explaining 
the small scattering of 7 ra>8 as well as their soften 
mg lo this extent it supports the present view 
of the deflexion of hght I have worked out the 
orbits of light corauscles for a gravitating electric 
charge but the full discussion of the results and of 
their bearing on the structure of the electron must 
be reserved for the paper already referred to 

G A ScHorr 

Umversity College of Wales Abervstwyth 
September 3 


Suggested Botanical Exploration of the Higher 
Summits of the Cape Verd Islands 

It is somewhat surpnsmg that in our much ex 
plored world there is still a group of large islands m 
the Atlantic which m a botanical and probably also 
a zoological sense may be said to be imperfectly 
known For until we know what hves on the doud 
capped summits of islands like 1 ogo and San Antonio 
which attam elevations of 8000 and 9000 feet above 
the sea it can scarcely be said that the Cape Verd 
Islands have been scientifically explored Surely 
here would be a good piece of work for an Lnglish 
yachtsman and two or three investigators from 
Lisbon Allowum two weeks for each island t^ 
examination of Fogo and San Antomo would only 
mvolve about a months absence from St Vincent 
the assume 1 starting place and a host of botanical 
and other curiosities would be gathered m the deep 
ravmes and on the uplands of those mountainous 
islands With government aid it could be carried 
out by one of the learned societies of Lisbon 

I ogo IS reckoned to be the healthiest of the islands 
and It promises to be the most mterestmg for the 
naturalist But whoever goes will have to be pre 
pared for living m damp conditions as m perpetual 
fog an 1 mist 

Anythmg may be m hidmg on those cloud capped 
uplands Conc^ed m the ravmes may still survive 
plants that have become extmet m other Atlantic 
groups or which exist only in islands of other oceans 
or m distant parts of the world such as the Tree 
Composita; of bt Helena the Tree Labiatae of Juan 
Fernandez tl e Tree Lobelias of the mountains of 
trmical Central Africa 

Then ag-un American genera hkoClethra that have 
died out m the Canary Islands may still survive 
in the Cape Verd group and the same may be said 
of numerous other plant types that have died out 
m other parts of the world or are almost extmet there 
Withm the ram belt of these mountamous islands 
may sUU Imger remains of once predominant laurel 
woods and thenr associated plants such as are now 
so characteristic of the Azores Madeira and the 
Canaries 

The most significant features of island floras are 
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presented m their connexions with distant remods 
and It IS on this feature that are largely based the 
hopes of important results ansmg from the examina 
tion of the summits of the mountainous islands of 
the Cape Verd group Thus Tree Lobelias Imk 
Hawaii m the Pacific Ocean with the highlands of 
Kilimanjaro m tropical Africa the islands of 
Bourbon and Mauntius m the Indian Ocean possess 
species of Acacia trees that are scarcely distmraish 
able from a tree common in the Hawaiian mountams 
So agam the afifimties of the endemic genera of Juan 
Fernandez connect its flora with St Hdena the 
Canary Islands anl the Chatham Islands The 
distant connexions of the endemic genera of the 
Socotran flora are equally remarkable They cover 
much of the globe and are found m Asia Africa and 
America 

As Hooker urged m his lecture on insular floras 
islands have frMuently served as sanctuaries for 
plant types that liave become extmet on the con 
tinents and in the same way we would expect the 
Cape Verd Islands to harbour the kith and km of 
many plant types that have failed m the struggle for 
existence in distant parts of the world 

We cannot afford to let shp opportumties of this 
kmd for mcreasing botamcal knowledge The island 
of Fogo has probably already lost muen of its onginal 
flora through the agency of the woodcutter and not 
many trees remain Barker Webb Hooker Schmidt 
Krause Vogel Christ Herasley and Coutmho have 
done much to el icidate the plant history of the Cape 
Verd Islands but the most mterestmg features of 
their flora may be not yet disclosed 

H B Gippy 

Red House Fowey Cornwall 
August 29 


Polsir Temp ratures and Goal Measures 

I THANK Mr Bonacma for his sympathetic 
comment m Nature of September aa p 436 on my 
letter on Polar Temperatures and Coal Measures' 
and for the added cfantv he has brought to this 
subject He mentions disagreement with me on one 
mmor issue only and that x^ting to the south polar 
regions In that connexion I am glad of the op 
pcntunity to confess that my thmkmg on the subject 
of polar coal measures has really been baaed almost 
exclusivoly upon my knowledge of the Arctic My 
suggestion that similar conditions might explam 
Antarctic coal was a sort of parenthetical remark 
made without any special consideration of the 
Antarctic problem 

Mr Bonacma says I do not however fully support 
Dr Stefansson m expecting that a lowland south 
polar contment surrounded by an ice chilled ocean 
would be liable at least so often to the high summer 
temperature of the Arctic lowlands A reading of 
Mr Bonaanas letter m comparison with mme will 
show that this partial disagreement is apparent only 
due to my faulty expression I did not mean to say 
that if the poetulatra low Antarctic contment were 
somewhat larger than the actual present contment 
high temperatures would be as frequent there us 
th^ would be m the Arctic if the land masses of North 
America and Asia were connected across the North 
Pole by contmuous low land All I meant to say 
was that such a hypothetical low southern continent 
might have temperatures high enough for the develop 
ment of a coniferous forest 

Mr Bonacma gives the explanation which I have 
supposed correct for the lowering of summer tern 
pmtures m the northern Mawenne valley by 
almost contmuous wmds blowmg from the north 
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He suggests that such winds wodld be even mote 
persistent in the hypothetical southern continent 
fn that connexion we must remember that in spite of 
the north^ cdUl summer monsoon the Mackenzie { 
coniferous forest does extend more than iso miles | 
north of the Arctic circle and indeed north of the I 
southern limit of the maximum tides in the 
Mackenzie (by tide we here mean the nse of five or 
SIX feet in the eastern Beaufort Sea caused occasion 
ally by westerly gales The tide proper is less than 
one foot) 

No such extremes as the occasional Arctic + 9 S° 1 
are necessary for the prosperity of conifers Mr 
Flihu Stewart the Forestry Commissioner of Canada 
put on record in the publications of his department 
(m 1907 or 1908) that he had seen trees loo feet 
high more than roo miles north of the Arctic circle 
in the Mackenzie delta Trees above 75 feet in height 
abound forty or fifty miles farther north I do not 
know of any systematic temperature observations 
taken in the Mackenzie delta at the approximate 
northern limit of the comfers but 1 suppose that 
70“ h in the shade is there exceedingly rare I 
should judge then that any hypothetical conditions 
in the Antarctic considered adequate to produce 
maximum temperatures of 75° F (even though rarely) 
-would give an adequate heat factor for coniferous 
forests ViLHjALMUR Stfi ansson 

New Court Middle Temple t C ^ 
beptember 5 

Gan the Oeoatrophlc Term account for the 
Angular Momentum of a Cyclone i 
Iv meteorological discussion it is sometimes implied 
that the rotative velocity of the air comprising a 
cyclone is primarily accounted for by the geostro]^ic 
term in the equation of motion 
If considerations of a second order of magnitude 
be ignored this hypothesis is capable of simple 
treatment in its mam features and is worth exarama 
turn Imagme an imtial circulation round an axis 
of any magnitude whatever and consider an elemental 
mass 8m at distance r from the axis 

The radial veloaty of this element is then denoted 
by dfidt taken positive outwards 

The increase m the angular momentum of 8m 
about the axis in tune 8 t due to the geostrophic 
-term is 

iwsmp r 8m 8t^^ 

taken positive clockwise in the Northern Hemisidiere 
In the limit this becomes » sm p <m(2z ar), or 
wsmp <i(z* 8m) 

If P be taken as constant and we sum up for the 
whole mass of the cyclone we see that the increase 
in the total angular momentum in a given tune is 
equal to the product of » am p into the correspondmg 
increment in the moment of mertia about the axis 
The extent to which the moment of mertia can 
vary is represented by the deepenmg or filling up 
of the eyemne and a rough calculation shows that 
the possible angular momentum so accounted for is 
very small and is moreover of the opposite sign to 
that required by the hypothesis under consideration 
In the above analysis two things have been ignored 
(i) The question of the vanabihty of P (a) the resist 
ance of the earth s surface If it be supposed that 
there is a systematic difierence between tne latitude 
of the surface mflow and that of the outflow above 
there is the possibility of the existence of a term of 
Wpreciable magmtude m the case of a large cyclone 
On this point observational evidence is weak and 
all that can be said u that for a small system the 
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effect must be small and for large ones we have no 
reason to suppose it to be large 

The resistance of the earths surface contmually 
tends to reduce the rotational veloaty and the 
magnitude of the term concerned is moreover large 
compared with (1) which is of the nature of a 
differential effect 

On the whole it seems clear that the angular 
momentum of a rotating system cannot be accounted 
for by the geostrophic term and that its ongm must 
be sought m the initial relative velocities of masses 
of air subsequently included in the circulation ^ 

L H Cj Dinfs 

Benson Wallingford August 31 

Zoological Nomenclature Spirlfer and 
Syrlogottayiis 

In accordance with prescrilied routine the Secretary 
of the International Commission of Zoological Nomen 
clature has the honour herewith to notify the members 
of the zoological profession that Miss Helen M Muir 
Wood of the British Museum of Natural History has 
submitted the generic names Spinier Sow 1816 and 
Synngothyris Winchell 1863 to the International 
Commission for suspension of rules with the view of 
returning Anomta striata Martin as genotype of 
Spmfer and Synneatkyni typa (s Spmfer carters 
Hall) as genotype of Synngotbyns 

The argument is presented (i) that under the 
rules Anomia empidaia Martm is type of Spmfer and 
Synngothyris is synonym of Sputier (2) but for 
seventy years practically all authors have in con 
scious opposition to the rules taken A stnata as type 
of Spinier and Spmfer carters s Sy typa as tyjie of 
Synngothyris (3) so many speaes are involved m 
this instance that the application of the rules would 
present greater confusion than uniformity 

The secretary will postpone vote on this case for 
one year and invites expression of opimon for or 
against suspension m the premises 

C W bXILES 
Secretary 

Hygiemc Laboratory Washington D C 


Colour Vision and Colour Vision Theorlos 
Prof Peddib states m his letter in Nature of 
September 8 p 362 that the facts that I have given 
as totally opposed to the tncfaromatic theory can be 
explamed by it If be will show how this can be 
done I can then deal with his explanations Directly 
the tncbromatic theory is put m a definite form its 
failure becomes evident For example it has been 
stated frequently by others that the construction of 
the trichromatic theory given to explam simultaneous 
and successive contrast will not explain colour blind 
ness and vsee versa There » no fact that directly 
supports the tncbromatic theory In numerous cases 
papers wntten to support the tncbromatic theoty 
are found on examination to give faiLts strongly ad 
verse to It Prof Frank Allen has wntten a number 
of papers supporting the tncbromatic theory In 
a pa;^ on the Pnmary Colour Sensations {Pkslo 
sophscal Maganne vol xxxvui July 1919 p 81) 
Prof Allen wntes But it is difficult to understand 
why the exceedingly complex region between X 470 m 
and X370A1 should exhibit as it does persistency 
curves with only one elevation m the green The 
reader should note that it is only on the tncbromatic 
theory that this region is complex On my theory it 
is qmte simple and the results should be as stated 
F W EoRiDcr Grbsn 

I ondoD September 10 
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Transport and its Indebtedness to Science.^ 

By Sir Henky Fowucx, K B E 


PROBLEMS of transportation have been solved 
1 more or less successfully m all ages, and some 
of them, such as the moving of stones to Stonehenge, 
etc , gull exate our wonder and admiration Such 
works, and similar ones of much greater magnitude m 
the East, could be accomplished by quite crude methods 
if there was unhmited labour available, and if time 
were of no lonsequence The transportation which 
aids civilisauon is that which cuts down the wastage 
of power to a minimum and reduces the time occupied 
in carrying this out It is here that science has helped 
m times past, and will help increasingly in the future 
if we are to go forward In no other branch is Telford s 
dictum that the science of engineenng w “the art of 
directmg the great sources of power m Nature for the 
use and convenience of man ’ so well exemplified, and 
this utilisation has been earned forward at ever- 
mcreasing speed dunng the last hundred years If 
we take die definition of science as ordered knowledge 
of natural phenomena and of the relations between 
them as given by W t D Whetham m the “ Encyclo 
pasdia Bntonnica, we shall easily see how transporta- 
tion has been dependent upon it 

Transport is mainly dependent upon three things — 
the method of propulsion, the matenal available for 
Use, and the path over which traction takes place I 
propose to confine my remarks to the first two 
Advance m traction really became rapid when methods 
of propulsion other than those of animals and the 
force of the wmd became available The greatest step 
forward— wonderful as some of the achievements of 
aeronautics have been of recent years — came with the 
development of the steam engme 

Like most great achievements in the world, it was 
not a lucky and sudden discovery of one mchvidual, 
although here as elsewhere we associate the work with 
the name of one man especially This has usually 
been the case, and without wishing to detract from the 
work of the mdividuals who are fortunate enough to 
utilise the ordered knowledge available to the practical 
use of man, one must not foiget the labours of those 
who have sought out that knowledge and have given 
It freely to the world, thus placmg it at the disposal 
of the one whose imagination and creative faculty were 
great enough to see how it could be utilised m the 
service of man 

The first attempt at traction by usmg a steam engme 
was a failure because of the lack of this knowledge 
I refer to the work of Jonathan Hulls and his attempt 
in 1736-7 to apply a steam engine to the propulsion 
of a boat on the River Avon m Worcestershire He 
failed because of the 1 ick of that knowledge, although 
undoubtedly he possessed the necessary imagmation 

Although James Watt is not directly associated 
with traction, it was his apphcation of saence to 
practical use that finally gave the greatest impulse to 
transportation that it has ever had No advance had 
taken place after Newcomen s engine of 1730 until 
Watt s work of 1769 His knowledge of Blab’s work 
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at Glasgow on the latent heat of steam, and hu own 
experiments with the Newcomen modd, led to the 
success of his unprovements of the steam enfpne Hia 
scientific knowledge is dearly shown m hu patenta 
and publications, for he dealt with steam lacketing in 
1769, with expansive working m 178a, and he devised 
his paralld motion m 1784 Hu direct connexion 
with transport mcludes the reference to a steam 
carnage and a screw propeller m 1784, while the firm 
of Boulton and Watt corresponded with Foulton for 
a period extendmg from 1794 to 1805 

Although Cugnot m 1770 and Murdoch m 1786 had 
made mc^els of vehicles propielled by steam, it waa 
Richard Trevithick with his steam carnage m 1801 
and 1803 and ill fated railway in 1804 who ^t showed 
the practical apphcation which could be made It la 
probable that the engme which hu assutant, Steel,, 
took to the wagon way at Wylam m 1805 turned the 
thoughts of George Stephenson to the work that haa 
meant so much for us 

No one can read the early hfe of the “ father of 
railways ' without appreciatmg that he was from 
young manhood a searcher after scientific knowledge^ 
The ^vances he gave to the world of transport were 
all due to hu practical apphcation of the knowledge 
he had obtained himself or had learned from othtts. 
It u so often thought that because the earl> mvemfors- 
andengmeers of the beginning of last centur) had not 
received what we now call a scientific education that 
they were not m any sense of the term men of science.. 
It must be remembered that at that time the knowledge 
of natural phenomena was very lunited and it was- 
possible to Imow much more easily all the mformatioa 
available on a subject than at the present da>, vdien 
we have such a mass of miscellaneous information to- 
hand on every conceivable subject It was ordered 
knowledge which led Stephenson to adopt the blast- 
pipe of Trevithick It was the desirability of obtammg 
ordered knowledge that caused him to ci^ out those 
expenments which showed to him the advantages of 
usmg rails, and it was the scientific appreciation of the 
necessity of mcreased heatmg surface that made him 
adopt the suggestion of using tubes through the water 
space m the boiler of the “ Rocket ’’ Hu appreciation 
of the advantages of saence was shown by 1^ accept- 
ance of the presidency of the Mechanical Saence 
Section (then as now Sci^on G) of the Bntish Associa- 
tion m 1838, and it u interesting to note that one of 
the earliest grants m Section G was for a constant 
mdicator (for locomotives) and dynamometric instru- 
ments m 184S-43, while Stephenson was still ahve 

From the tune of Stephenson the progress m pro- 
pulsion on rails by steam locomotives was steady if 
slow The mvesti^tioiu for a long while were lai:^Iy- 
confined to the question of expansion and condensation, 
and although the results attained were noteworthy m. 
the case of steamships, on the rail there was little- 
advance m the prmaple of propulsion, although the- 
improvements m materials allowra a steady growth m 
power and size Although work was done by com- 
poundmg and usmg higher pressures, the greatest 
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advADce came to tteam locomotives by the use of 
superlMted steam Thu was no new thing, for Papin 
m 1705 seemed to have an appreoatiim of its value 
As pressures and the resultant temperatures increased 
there came diJ^lties with lubrication With the 
mcreased use and knowledge of nuneral lulmcants 
Dr Schmit was in 1895 able to devue methods of 
using superheated steam which have been of the greatest 
use to transport and to the community 

In spite of the fact that the idea of the utihsation of 
steam for giving rotary motion is old, its commercial 
a^ptation in the turbme u modem Rarely, if ever, 
has there been such a direct and instantaneous appUca 
tion of saence to practice We are too close at present 
to the matter to realise what a change has taken place 
m the world owing to the mtroduction of the steam 
turbme One reahses the work done by De Laial, 
Curtiss, Rateau, and the brothers Ljungstrom, but the 
name which will always be associated with the steam 
turbme as firmly as that of James Watt is with the 
inception of the steam engme u that of Sir Charles A 
Parsons The success of his work u due to his apphca 
tion of scientific prmciples to the many points of the 
turbme and its acceitsones Apart from its appluation 
to marme work, it has made possible the economical 
production of electrical energy, which is domg so 
much, and will do so much more m the future, for rail 
transport 

The last means of propulsion that I can deal with is 
the mtemal-combustion engme This, as we almost 
umversally have it to day, u the result of the cvcle 
adopted by N A Otto m his gas engme m 1876 Here 
agam the engmes we have are the result of careful and 
studied mvestigation, and the advance made has been 
so much more rapid than m the case of the steam 
engme and electrical machmery because of the more 
advanced state of scientific knowledge 

In relation to transport the work has proceeded on 
two dutmet Imes, the Daimler and the Diesel engmes 
In 1885 Gottlieb Daimler produced the engme associated 
with his name, which utilises a light spirit supplying 
a carburetted air for the explosive mixture for the 
cylmder The development of this engme has itself 
proceeded m tiro directions In one it has been made 
very much more flexible and silent m its adaptation to 
motor-car work, while m the other the great desider- 
atum has been bghtness and m association with the 
unprovements m ^e necessary materials has rendered 
possible the aeroplane as we have it to day In both 
cases the development to the degree reachWl has been 
due to a careful study primarily of the pressures, com 
pression, and composition of the mixture 

The Diesel engme was mvented m 1894 by Rudolph 
Diesel, and works by the miection of oil or pulvens^ 
fuel mto the engme cylmder Its development has 
taken place both on the four- and two stroke cycle, 
and although considerable progress has been made 
with land engmes, it has been used chiefly for marme 
transport 

The mtemal-cdmbustion engme has not been largely 
used for rail transport owmg to its comparatively high 
cost of fuel per horse-mwer and its la» of flexibiUty 
The latter is particularly the case when one remembers 
the huh tor^e desirable, which can be attamed m 
both the steam and electnc locomotives m staftmg. 
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The early efforts of Hulls have been mentioned, and 
It was only natural that the work of Watt on land 
should be foUosved by application of the new power 
available to propulsion on the water Although the 
growth after the work of Symmgton, Fulton, and Bell 
may have seemed to be slow, it sras rontmuous, and 
constant expenments and research were made both m 
marme engmes and m them application Savmg of 
fuel has played a much more important part here than 
with the locomotive and smee more space was available 
and greater power required, the advantages of the 
expansion of steam were rendered more imperative 
and had greater scope than m the other long established 
method of mechanical transport Fhe g^t advance 
came with the turbine, and it is interestmg to notice 
that whereas m early days engmes were geared up, 
most of them now are geared down to the screw 
Scientific methods have been applied to all those 
details of measurement and expenment that have led 
to transport by sea bemg cam^ on at mcreased speed 
and with decreased cost per ton earned The apphca 
tion of liquid fuel and the mtroduction of Diesel engines, 
both with the object of mrreasmg the space asailable 
for cargo, have been earned out on true scientific Imes 

Of transport by road it may be said that its com- 
mercial mception came at a time when scientific know- 
ledge was well advance, and its progress was m 
consequence more rapid The development of the 
motor car engme is a case of the careful application 
of the fundamental prmciple developed with ever- 
mcreasmg care until we get engmes as noiseless, as 
eflicient, as trustworthy, and as flexible as we have 
them to day 

Much could be said of the mdebtedness of aeronautics 
to science, but I will only speak of the aeroplane It 
was not until the development of the mtemal com- 
bustion engme that the matter became really practical 
fhe War was naturally a great mcendve to the advance- 
ment of our knowledge of aeronautics In the means 
of propulsion, resear^ has given an engme of such 
size and so light m weight per horse power that 
what was a laboured struggle agamst the effects of 
grasity has changed mto the ability to nse at con- 
siderably more than 1000 feet per mmutc to heights 
where the rarefaction of the atmosphere renders it 
necessary for oxygen for breathing to be obtamed 
artificially The s^ety of flymg as the result of the 
work of Busk has rendered the machmes staUe even 
m such a medium as the aur There is no greater 
example of the mdebtedness of transport to sctence 
than the rapidity with which the possibilities of trans- 
port by air have advanced 

The other pomt I would deal wiffi m some detail is 
the question of materials We, to-day, have no basic 
metal or material which was hot known when transport 
first turned to mechanical methods for assistance 
The change which has come about has been as largely 
due to the advances made m n^tallurgy as to the 
mventions m mechames that have led to toe unprove- 
ments m means of propulsion and in machmery llie 
early builders of steam engmes were not only troubled 
through inabihty to get their engmes machined 
properly, but airo with the difficulties of obtainmg 
suitable matenal for the parts they requirnl Steel 
has been known for thousands of years, but its rapid 
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and eronomic production is of very recent growth 
It has very truly been said that every great metal* 
lurgical discovery has led to a n^iid advance m other 
directions I wiU as before deal with the railway as an 
example 

We <an scarcely appreciate now the conditions 
which existed from a metallurgical pomt of view on 
our railways when the British Association first met at 
Liverpool m 1837 Iron — made labonously hetero 
geneous m character and expensive of production not 
on]} m mone} but also, owing to the heav} character 
of the methods employed detnmental to the very char 
acter of the workman —was the only material acoilable 
for the various parts of the mechanism of the loco 
motive and for the rails However improved the 
methods of manufacture were, there could never luve 
been 1 universal development of rail traction if it had 
depended upon material made in such a way 

The demand was met at the Cheltenham meetmg 
of the British Association m 1856 when Bessemer made 
public the invention he had already been workmg on 
for two years, which was to ensure a cheap method of 
production of a matenal so essential to transport One 
should also mention with Bessemer the name of 
Mushet whose work helped so materially m getting 
nd of the red shortness which in the early days gave 
such trouble Wc are apt at the present day to 
belittle somewhat the work of Bessemer in view of the 
more unproved methods now employed but his name 
must for ever stand out as the one who made cheap 
transport possible After the use of manganese in one 
form or the other as a deoxidiser and a physic for 
sulphur, there remamed, however, the baneful effect, 
due to phosphorus, which prevented the use of the 
ores of more general occurrence There have been 
few more epoch makmg announcements made at 
meetmgs of technical subjects— although this was not 
appreciated at the time by many of the audience — 
thu S G Thomas 8 announcement of the discovery 
of the ' basic ’ process, which he made at the meeUng 
of ^e Iron and Steel Institute in March 1878 His 
work, associated with that of his cousm, Gilchnst, was 
the result of close scientific research 

Another mvestigation which has given great results 
m transport has been the ever-growmg use of alloy 
steels For the scientific mception of these we owe a 
great debt to Su: Robert Hadficld His first mvestiga 
tions matenally affect transport to day Mushet 1 ^ 
prev lously worked on self hardening tool steel con 
tammg tungsten, but the work was only earned out 
on a small scale In 1883 Iladfield had produced 
manganese steel This is a most remarkable product 
with Its great tougliness, and is extensively used for 
r^way and tramway crossmgs, where resistance to 
abrasion is of great value This was the fiiSt of a 
remarkable senes of alloys which have made possible 
the motor car and the aeroplane as we have them 
to-day 

Contmumg his mvesUgations, m 1889 Hadfield 
produced the compound of iron and sihcon known 
as low hysteresis steel Indirectly, this is of the 
greatest mterest from a transport ^int of view, for 
when used m transformers it not only reduces the 
hysteresis losses, but also allows of a considerable 
savmg m the weight of core matenal 
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From these early uses of alloy steels there has grown 
up a large number of alloys, many of which are of the 
very grratest use for vanous transport purposes It 
IS not too much to say that the modem aeroplane is 
the result of the matenal now at the designers’ disposal 
both for the engme and for the structure itself The 
strength of some of the chrome nickel steels combmed 
with their ductility is extraordinary, and is due not 
only to the composition of the metal, but also to the 
results which have been obtamed by patient scientific 
mvestigations relating to their heat treatment Takmg 
one other example, one may quote the use of high 
chrome steel — for the early mvestigations into which 
we owe so much to Brearl^, and to its later develop- 
ments to Hatfield also — for the valves of aeronautical 
engmes, subjected as they are to high tcmjieratures 
At one time it looked as if the advant^es which follow 
high compression and its resultant high temperatures 
might be lost owing to the mahilitv of ordmary steels 
to resist this heat, but the employment of 13 per tent 
chrome steel allowed work m this direction to be 
contmued 

It IS not only with steels that we have been benefited 
so mu<h from research The case is as marked with 
light alloys, which have aluminium as a base The 
latter itself is the result of mvestigation along scientific 
Imes, and m aeronautical work particularly much has 
been done towards givmg a metal both light and strong 
by the work of Walter Rosenham, F C Lea, and 
others 

It may be said that all I have dealt with up to the 
present has been the result of special investigation, 
and that “ ordered knowledge ' is not of assistance to 
an everyday eng leer The results I have obtamed 
with the assistance of my colleagues, especially L 
Archbutt and II A Treadgold, deling wiu the solul 
locomotive crank axle are of mterest m this connexion 
Not only is the axle subjected to stresses set up by 
revolvmg it while it is loaded with the weight of a 
portion of the lo< omotive on its axle bearmgs and by 
the steam pressure on the pistons transmitted to the 
crank-pms, but it has also to withstand the shocks set 
up by Its runnmg on the rails, which cannot be calcu- 
lated ior about twenty years we have endeavoured 
to get the knowledge we have obtamed mto an ordered 
state, from observation and discussion with the metal- 
luigists attached to the vanous manufacturing firms 
Certam points are obvious, such as the necessity of a 
good micro structure, and we can with confidence say 
that the steel “ shall be as free as possible from non- 
metallic enclosures and that the micro structure should 
show uniformly distnbuted pearlite m a sorbme or 
very finely granular or lamellar condition and be free 
from any nodular or balled-up cementite It must 
also be free from any sims of segregation and from 
any coarse or overheated structure ’ (Extract from 
Midland Railway specification for crank-axle forgmgs ) 
Toughness rather than strength is required, and 
studied consideration of these pomts has led to an 
mcreased life m miles of the crank axles of the 3000 
locomotives owned by the Midland Railway Company, 
in spite of the fact that they have been constantly 
growing m size, m pressure on the pistons, and m the 
work expected from them 

It will be appreciated that the above result, which 
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IS unquesdombly the result of “ordered knowledge 
of natural phenomena and the relation between them “ 
u only one example, if perhaps the most marked one, m 
our experience A somewhat similar record could how- 
ever, be written on locomotive tyres and other matters 
I think I have shown adequately the debt which 
transport, as well as other branches of our profession 
owes to the study of “ ordered knowledge That m 


the future this will be even more marked than at 
present, one can say without fear of contradiction 
Not only so, hut there must be more and more mter- 
dependence between science and engmeenng More 
and more as we advance m the knowledge of natural 
phenomena will the necessitv of the practical applica- 
tion of this knowledge on a large scale ^come necessary, 
to confirm it and to bring out fresh features 


The Influence of Science on Christianity ^ 


By Canon E W 

I T IS a commonplace that all rehgions even though 
their formulancs and sacred hooks seem to 
guarantee absence of change are constantlj modified 
Unless religion is moribund it is dynamic and not 
static It IS a livmg process withm the spirit of man , 
and as such it is profoundly affected bv the ideas and 
emotions of the community in which it exists Religious 
thought and feelmg alike are influenced for good or 
ill b> contemporary political social, and intellectual 
movements During the last centuiy there has been 
a movement of human thought as influential and as 
valuable as that of Renaissance humanism Hie 
assumptions and methods of science have affected the 
whole outlook of educated men In particular those 
branches of science which are concerned with the 
domains of physics and biolog> liave radicallv changed 
our conceptions both of the structure of the visibli 
universe and of the development of life upon this 
earth 

The effect of the scientific movement alike on 
organised religion and on private faith, has been 
pi^igious In any circumstances it would have 
been far reaching But unfortunatch representative 
Christian leaders, with the eager support of their 
communions, opposed the new scientific conceptions 
as they appear^ Snence was then compelled to 
fight for autonomy on its own temtory , and, as 
Dr Hobson says m his recently published Gifford 
lectures the result has been a prolonged struggle in 
which theology has lost every battle As a con 
sequence it is now widely believed bv the populace 
that Chnstianity itself has been worsted 
At least a generation must pass before it is generall} 
recognised that, with regard to religion siieni.'* is 
neutral Educated men know that the traditional 
presentation of the Christian faith must be shorn of 
what have become mythological accretions But 
Chnstiamty resembles a biological organism with a 
racial future In the struggle for existence it gams 
strength and power by utilising its environment It 
seeks both fre^om from old kmitations and increased 
mastery of hostile forces Amid all change its essential 
character is preserved, for it rests on histoncal facts 
comlnned with permanent intuitions and continually 
repeated experiences of the human spirit The great 
pioneers, whether m saence or religion, are few Men 
usually accept both saentific and religious truth at 
second-hand The expert speaks with the accent of 
what seems to us to Ik unmistakable authority We 

*^neniMtaeBpnMhed In th« Ladj Chicot UvwpaelCtthednlsa 
anally morali^J«rtiWb» tS io coDnaaon with tha nM M tba Britbh 
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make such imperfect tests as wc are able to apply to 
his teaching and perforce rest c ontent 

Wc must never forget that all human activity and 
not merely those aspects which wt call siience and 
religion rests upon unproved and unprovable ossump 
tions Ihe existence of such assumptions is often 
Ignored Thej are thire none the less Often lazily 
and hazilv we conceal them under the term ‘ common 
sense Faith however, is a nectssit> of existence 
Zealots sometimes liave contended and still contend 
that there is a moral value m blind faith But the 
modem world so far as it has fallen under the swa> of 
scientific method deminds that faith shall be reason 
able and not blind 

In silence wc build upon the assumption that the 
processes of Nature can be represented by schemes 
that arc to us rational There is we postulate, a 
unity between Nature s processes and the working of 
the human mind The address given this >car by 
the president of the Bntish Association shows how 
extraordmanly fruitful this assumption has proved to 
be But when we consider the vast dumams of 
science which still remain to be explored, we must 
grant that the rationality of the umverse remains a 
postulate of reasonable faith As we pass from science 
to philosophy and religion, we have to assume the 
existence of a universal Mmd m order to bmd together 
the sequences of phenomena which science observes 
and desrnbes Then, as the basis of religious faith, 
we further assume that the values which wc mstinc- 
Uvely deem supreme express the qual]t> of this Mmd 
to whom all natural process is due We thus assert 
that goodness, bcaut> , and truth are not pnvate values 
ot humanity, but attnbutes of God 

fhe different processes of the human mmd, thought, 
will and feelmg cannot be decisively sundered As a 
consequence, the search for truth made 1 ^ men of 
science has in our own tune profoundly affected our 
religious outlook Science has not mcrel> created a 
new cosmogony agamst which as a background religion 
must be set But, as t^c chararter of its postulates 
anef the extent of its limitations have become more 
dear science Ihu given us a new conception of wtot 
we mean by reasonable faith In so domg, it has 
stnkmgly altered the way m which we approach 
rebgum Some old modes of argument and their 
attendant dogmas have rapidly become obsolete A 
great gulf has opened between constructive and merely 
defensive types of theology Among religious com- 
munions there is, m consequence, much confusion, 
some bitterness, fear of change combined with recog 
mbon of its necessity Tigs irect influence of science 
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and Its more obvious triumphs are known to all The 
earth is not the centre of the universe , its age must 
be measured by hundreds of millions of j^ears , man 
upon It IS the denvative of lower forms of life No 
orthodox theologian, m classical or medieval tunes, 
held or would have dared to assert such facts Hence- 
forth they must find their place m any dogmatic 
scheme of faitli 

The indirect mfluence of saentific method, its 
pauent mduction, its readipess to admit divergent 
conceptual representations of observed facts, its 
absence of exaggeration, its hostility to evasive 
language, and, above all its abhorrence of aiigummt 
which pretends to be free but is pledged to reach 
assiraed conclusions— this influence has not yet made 
Itself fully felt Theological thought, which claims 
to be scientific and is still widdy accepted, preserves 
bad traditions The work of the best contemporary 
theologians is free from blame But to any one 
familiu with the scrupulous honesty of modem 
scientific research the dogmatic mconsequence of 
much current religious apologetic is painful For 
this reason young men and women, who have had a 
scientific trainmg at our umversities, often complain 
bitterly that thev cannot get adequate rehgious teach- 
ing They hav e no more desire for undogmatic religion 
thmi for hazy science But they demand that re- 
ligious dogmas shall be taught with the same frankness, 
the same readmess to admit progress through change, 
the same absence of elaborate and unnecessary tjom 
plication as the> are accustomed to get m scientific 
instruction Lspectally do they resent the use of 
archaic language, which they suspect, not always 
unjustly, to be used as a cloak beneath which awkward 
problems are concealed As the influence of the 
methods of scientific mvestigation mcreases, the 
dissatisfaction to which I have alluded will spread 
There is only one way m which accredited rehgious 
teachers can overcome it They must use saentific 
method They must avoid, whatever the cost, the 
snare of obscuranusm 

At the present time we suffer from what I feel forced 
to regard as an unfortunate development m the re- 
ligious history of England A century ago the doram- 
ant type of English rehgion was eva^[ehcal The 
language used hid at tunes the over-emphasis which 
IS common m devotional hterature, but men spoke 


j of reahties which they had expenoiced That their 
I convictions were Mume, their good works abundantly 
! showed Their mth was a power Unfortunately 
I It was jomed to a cosmology which was fated to be 
destroys by the progress of saence ravages 
made m then scheme by geology were already ominous 
in the year 1833 The faith, it was felt, was m danger 
Wisdom pomtrf to the acceptance of new scientific 
truths But It IS given to few to " greet the unseen 
with a cheer ” So the Tiactanans, the religious re- 
formers who then arose, men of piety and ability, 
turned to the past for safety. The system which th^ 
embraced not only contamed the cosmology now 
repuduted by educated men, but was also a synthesis 
of religious ideas of pagan ongm combm^ with 
philosophic concepts now obsolete English religion 
IS still struggling with this burden and, as I see 
the matter, no healthy reconcihation between saence 
and organised Chnstiamty is possible until it is cast 
aside 

Men of science can do much to help the community 
during the period of transition through which we are 
now passmg Their reverence for truth can be made 
an inspiration of especial value to pious souls Among 
men of saence there is the moral austerity without 
which the finest mtellectual work is seldom, if ever, 
achieved Dunng the last generation, moreover, 
they have shown a steadily mcrea&mg sympathy with 
religion, an enhanced appreciation of the unique power 
of Chnstiamty, at its b^t, to serve the human race, 
to foster spintual progress while preserving spmtual 
freedom I would ur^ all men of saence whom my 
words may reach to take every opportumty to set 
forth their religious ideals, to show how, m theu* own 
mmds, Christianity and saence mteract Personally 
I think it unreasonable to demand that their language 
should be orthodox The great master to my thudemg 
is Hort, the only theologian of the nineteenth century 
who bc^ with a thorough saentific training, and 
Hort said progress m theology must come “by 
perilous use and penlous reform ” A faith worth 
having needs no artifiaal protection Individually 
each one of us may make mistakes m the end truth 
will prevail through honest argument The religioua 
smeenty of able men with tramed mmds u of ^ue 
m Itself , and, I am convinced, the essentuJs of Chnsti- 
anity w dl survive by their own mherent strength 


The Swiss National Park.'> 

By Prof C ScHadraa, Federal Technicd Hi^ School, Zdneh. 


S ELDOM has a movement of a purely idealistic 
character spread so rapidly and victoriously 
through the world as the movement to protect Nature 
against the avilisation which threatens to overwhelm 
It Everywhere is heard the cry, “ save, what may 
yet be saved, of the ongmal face of mother earth ” 
Many are the tasks of those engaged m this movement 
the preservation of natural geological monuments and 
prehistoric sites, the protection of rare plants, fine old 
trees, mteresti^ plant commumties {eg those of 

> For tlw tnMiMh a tbo origlul aunaaipt tba mtbor b mueh 
lodebMd le Pm( tt H Vipp llBnctiitjr of Binolnsiuun 
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moorland, steppes, or dunes), and the prevention of the 
extermination of animals But most effective and 
profitable of all is the creation of Nature reserves 
where landscape, plants, and ammals alike being pro- 
tected from the encroadunent of man, tiie sway of 
Nature is paramount Such areas may be called 
“Complete Nature Reserves" or, to borrow an 
Amencan term, " National Parks " 

In 1906 a movement arose in the Schweizensche 
Naturforschende Geselkchaft, which resulted m the 
formation of a Commission for Nature ^tection, 
with Dr Paul Sarasm, of Basel, as president Tbit 
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zoologists and archaeologists serves as a co-ordmat ng I tect on Already the Commission has secured the 
centre for the various efforts for Nature protection | preservnt on of about 400 erratic blocks and 50 trees 
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throughout Switzerland Local sub-oommissions have I of special interest further some 13 moors lake 
been appointed in all the Swiss Cantons, w)uch suggest | margms bird sanctuaries and nrstmg places have been 
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declared protected areas The chief work of the 
( ommission however has been the creation of a Swiss 
National Park After many attempts an area of 
about 140 sq kilometres in the Ofen distnct of the 


Lower Pngadine was secured (between ^thc vears 
1909 and 1914) as a Complete Nature Reserve 
This district is peculiurl} suitable for the purpose 
for the following reasons Its mean elevation above 
sea level is considerable, in consequence of which the 
snow line lies as high as 3000 
metres and the alpine tree limit 
at 3300 metres Alpine life, 
therefore can be widely distri- 
buted within the area In wild- 
ness and naturalness, as in 
lonelmess and seclusion it is 
scarcely surpassed anywhere in 
Switzerland It is very sparsely 
populated, so that the pro- 
hibitum of forestry and grazing 
operations involve but little 
hardstup for its human inhabit- 
ants It possesses extensive 
forests, of which the 3600 
hectares of dense forest of the 
erect mountain pii» (Ptnus 
montam, var arhorea) deserve 
special mention There are also 
magnificent forests of Ptnus 
cembra, mixed woods of spruce 
and latch {Pteta excelsa and 
Lartx euro^ea), a peculiar 
mountain race of Scotch fir 
(Ptnus sylvestns, var engadtnensts), and exten- 
sive areas occupied by the creeping mountam pine 
(Ptnus mentana, var prastrata) In addition to the 
great abundance of conifers there is also a nch herb 
aceous flora, the great variety of geological substrata 
rendering possible the existence of both calcicole and 
cidcifuge plant! The dividing line between the floras 
of the western and eastern alps passes through the 
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region In the National Park there ts, Sbensfore, a 
mm^lmg of eastern and western forms, many eastern 
speaes occurring, so far as Switzerland is concerned, 
only m this distnct Anunal life, too, is abundant, 
chamois, marmots, deer, foxes, 
black game, golden eagles, etc , 
enlivening the landscape 
The greater part of the 
National Park is lea^ by the 
State from the owners of the 
land for a penod of mnety-mne 
jean, the Sutc alone having 
the power to terminate the Con- 
tract The Sttte has further 
pledged itself to contribute a 
sum not exceeduig 30,000 francs 
per annum for the rent of the 
Park Human interference is 
absolutely excluded from the 
whole region Hunting, fishing 
manuring grazing, mowing and 
wood cutting are entirely pro- 
hibited No flowi r or twig ma\ 
be plucked, no animal kill^ and 
no stone removed even the 
fallen trees must remain un- 
touched In this way absolute 
protection is secured for scenen 
plants, and animals Nature alone is dominant Anyone 
may visit the Park, but only simple alpine shelter huts 
are provided — no hotels are allowed to be erected tamp- 
ing and the lighting of fires are prohibited The custo- 
dianship of the Park is entrusted to four resident keepers 


The Schweizensche Naturforschende Gesellschaft has 
undertaken to carry out a thorough scientific mvesti- 
gation of the National Park, and its bcientific Park 
Committee is now engaged on this work The uutial 
task IS the preparation of complete lists of species 
inhabiting the reserve Further, by means of exact 
surveys of selected areas, repeateid from time to time. 
It IS hoped to study— as the previous influence of man 
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aod his domestic animals becomes more remote— the 
gradual restoration of the original flora and fauna the 
te-oonquest of pasture by forest, and so on By the 
work of successive generations of mvestigators, it will be 
possible to follow the truly natural successions and 
changes occurring within the area, and to study in 
detad the natural relations between soil, climate, and 
organisms The safeguarding from mterferenre by man 
and beast will also be utilised to study the slow secular 
changes of land and water In this tmique laboratory, 
the naturahsts of Switzerland will find themselves 
united* m a common work Maintenance expenses, 
such as the wages of the four park keepers and the 
upkeep of roads and huts as well as the cost of the 
scientific mvcstigations, are provided by the Schweizer 
jsche Bund fur Naturschutz an association whith at 


the present time numbers mure than )o 000 members * 
Thus the Swiss National Park is a commonwealth 
m which alpme Nature can recover and develop undis 
turbed a refuge a sanctuary for plant and animal 
life It is an isuind of primeval Nature unafiected by 
the devastatmg waves of human civilisation which 
break about its shores Dunng visits to this Nature 
reserve one cannot fail to be impressed by the grandeur 
of the scenery and the wealth of plant and animal hfe 
But still deeper is the feeling of patnotic pnde that a 
whole nation is pledged to preserve this fragment of pnnu 
live Heh etia, unexploited for purposes of matenal gam 
as a heritage for generations v et unborn It is a piece of 
idealism especially valuable m this materialistic world 

* IlM unoul mamlMiiihlp nbicrlptlon li a buu» 111* nwmtwnl Ip jo 
tnac* I-onIga mambcn *n mIeooMd any one wbhlog to jow U InvIM 
to commaniceta with Dr St Bnnuee Sduetb dee Metanchatzbundee 
Baiel Oberalpetrteie >t 


Obituary 


Dr L F Bashiuro O B L 

an outstandmg figure m cancer research has been 
removed bj the death, from heart failure, of Dr 
Fmest Francis Bashford After a most distmguished 
medical career at the University of Edmburgh, he 
pursued laboratory investigations in Germany especi 
ally under Lhrhch, and became assistant to Sir Thomas 
Fraser m pharmacology Even in the short tune he 
spent m that laboratory, he ennchcd pharmacology 
by a memorable contnoution on the antagonism of 
atropine and morphme 

When the organisation now known as the Imperial 
Cancer Research Fund was starud in 190a, the com 
mittee appointed Basliford as general supenntendent 
and director of the laboratones So well was the 
confidence of the committee justified that m a few 
years his researches were known all over the world, 
and the laboratory, housed originally m the upper 
floors of the College of Surgeons hall on Victom Fm 
bankment, a as recognised by all as the leading institute 
in the world for ^ experimental study of cancer 
The position adueved was the outcome of mtense work 
by a brilliant staff of Colleagues inspired and directed 
by a forceful, imagmative, and tireless personahtv 
The memoftuidum of proposed research submitted to 
the committee by Ba^ford at the commencement is 
still on record and demonstrates how surprisingly be 
a young min with little previous acquamtance with the 
problems and quite inexperienced m the responsibiUties 
of an institute, had g^ped the essential fact that 
umcer must be studi^ as a problem m comparative 
biology The exact statistical investigations of cancer 
m human beings m Great Bntam and the collection of 
reports of its occurrence m avilised and unavilued 
■*u>es early occupied his attention, and his writings 
proved convincmg^y that the mcidence of the disease 
could not be correlated with many of the factors that 
impressed, and still impress, the imagination of the 
unmitmted When there was added to this the study 
of the zoolcmcal distnbution of cancer, the insistence 
on the breads of the problem became obvious 

The first real advance m thebiolojpcal study ongmated 
from the discov^ by Jensen of toe transplantabUity 
of a tnouse caicmoma The avenues thus bpened op 
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were enthusiastically explored and there followed in 
rapid succession contributions deahng with the cytology 
of malignant new growths the source of their cellular 
constituents, toe specific reacbons of the host, the 
mduction of artificial resistance to growths, the study 
of refractoriness or susccptibihty, the demonstration 
of the essential similantv of malignant neoplasms 
throughout the animal kingdom, biochemical mvestiga 
tions of great importance, and a host of other observa 
tions over the whole field which mav be found in the 
first five Scientific Reports of the Imperial Cancer 
Research Fund published under BashfoM s direction 
111 health compelled him to resign his appointment m 
1914 Dunng the War he served m Ae Army m 
France as a pathologist, and was at the time of his 
death adviser m pathology to the Bntish Forces on 
the Rhine His work marks the beginning of the era 
of the scientific study of cancer m Gmt Bntam 

Archibald Leitch 


Lord Morlay, 0 M , 1 R S 
Lord Morley whose death on September 23 at 
eighty four years of age we regret to record, was a great 
statesman and mtellectual leader the memory of whose 
work and noble character will long be cherished As a 
writer on hterary, hutoncal, ind biographical subjects 
he covered a wide field m a style at once dehghtful and 
stimulatmg, and m the field of public hfe he preserved 
the best ti^itions of smeenty and truth Though 
lAird Morley was not directlv i oncemed with saentific 
research he was sympathetic towards it, and was dccted 
•i fellow of the Royal Soucty m 1892 under the rule 
which permits the Council to nominate for election 
persons who either hav e rendered conspicuous service 
to the cause of science, or are such that their election 
would be of signal benefit to the boatty He was a 
trustee of the Bntish Museum, 1894-1921, chancellor 
of the University of Manchester !iwn 1908 until last 
March and one of the first members of the Order of 
Mcnt created by Kmg Edward VII m 1902 Lord 
Morley was made an honorary 1 L D of the Universities 
of Gla^w, 1879, Cunbndge, 1892, St Andrews, 1902, 
and Fdaibuigh, 1904, and an honorary D C L of 
Oxford in 18^ 
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Lady Shaw 

Dffp sympathy will be felt by a lar^e section of the 
scientific world at the bereavement which Sir Napier 
Shtw hab suffered bv the death on September aa of his 
wife Lady Shaw who was well knowm in scientific 
irtks Lady Shaw was fir sime time lecturer in 
matlicmiticsat VewnhamtoUege Cambridge and was 
the author of an original little book entitled First 
Lessons in Observational Geometry pubhshed by 
Messrs Longmans Green and Co m 1904 In this 
bock a ourse if oliservationol and experiment il geo 
metry was outlmcd similar to that afterwirds adopted 
in schools on the recommendations of committees on 
geometry as the I est introduction to the formal study 
of tlie suljtct Lady Shaw took a very active part 
m many organisations and institutions concerned with 
education science and progressive dev clopment gener 
dly She was a member of council of Queen s ( illege 
London and of the Viomen s Local Government 
Society She served on several committees of the 
Bntish \ssociation and was the secretary of the 
Citizenship Committee whi h lias prepared and issued 
some V alu ible reports Lady Shaw was also a member 
of Council the 1 xe utive Committee the Education 
Committee and the Health Committee of the Bntish 
Science Gudd and the meml ers of these Ixidies as well 
IS all others asso 1 ited with her hold her memorv in 
grateful remembrance 


Prof W Roskr 

Prof Dr Wilheim Roser one of the directors 
of the Firl werke vorm Meister Lucius und Bruemng 
in Ilocclist i n M tin died at Frankfort on Mam on 
May 20 He was in important contributor t> the 
devdepment of the German industry of pharmaceutic 
produ ts and coal tar dyestuffs 
Prof Roser came fr mam Id known Swabian familv 
his father Pr f VV F Roser was in eniment surgeon 
of the University of Marburg and there W Roser 


was bom on January to 1858 At this University 
he first studied mathematics, a science to which he 
devoted his hours of leisure Afterwards he changed 
over to the study of chemistry under the guidance 
of Zinckc After a short stay with Pittig m Tubmgen, 
he returned to Marburg and received his doctorate in 
1882 for a research upon terebinic acid For his 
studies regardmg phtlialyl denvatives he received the 
tema legendt m iSSs and researches concemmg 
pyndine and qumolme denvatives enabled him to 
clear up the constitution of noreotme an opium 
alkaloid 

Vfter his nomination as a professor in 1892 the 
Hoechst firm engaged Prof Roser as director of the 
scientific department of their works at a time when 
the German chemical faetones havmg successfully 
produced acetanilide phenieetine and antipynnc 
were devoting themselves to the further investigation 
and production of mcdiemes Prof Roser was able 
to direct this work with suciess He took part m the 
elundation of the constitution of adrenaline and in 
the synthesis of nvanol while in the dyestuff branch 
he was also very successful It was his main task 
to introduce young chemists who had come from the 
High Schools into the works to the way of working 
and thinkmg necessary for tc hmcal practice Several 
generations of techniial chemists owe him their educa 
tion Tie himself was a taiitum man of keen observa 
tion and wide knt wledge highlv esteemed by mdustnal 
chemists as well as by men i f science 

Wz regret to announce the following deaths 

Mr Malcclm Eraser late Registrar General and 
Government Stati ician of Western Australia on 
September 17 aged si'cty six 

Ur r J H Tenkinson since 1889 librarian of 
the Umversity Library Cambridge on September 21 
i^cd seventy 

Prof R Pumpelly formerly professor of mining 
geology at Harvard University and for many years 
on the Umted States Geological Survey on August 
10 aged eighty five 


Current Topics and Events. 


Il would appear thit the protests which have 
appeared m the Tmes and elsewhere against the 
p opt sed erection of a wireless station at Avebury 
have Icen successful Sjr Charles Oman m bis 
pre 1 lenlnl ad Iresb to the C loiicestershire Archino 
logical Society as reported ui the Times of September 
14 announce! that he had received a letter from 
Sir I Worthii gton 1 vans the Postma ter General 
stating that the proposal woi 1 1 probably be dropped 
Recent expenence 1 is m ido it clear that existing 
legislation for the protection of srtes of archaeological 
import uice is inadequate while it affords no guarantee 
in the case of any site which is not scheduled under 
the Protection of Ancient Atonuments Act In the 
present instance it is peculiarly disturbing that 
Government Departments were concerned m what 
can only be desenbed as an act of vandalism During 
the recent meeting of the Bntish Association at 
Liverpool reference was made to this matter on 
more than one occasion and before the Association 
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disperse 1 a resolution was passed which while in 
stancing the casts of Ilolmbury Hill Avebury and 
I ulworth Cove urge 1 strongly in general terms the 
extension of the powers which may be exercised m 
the protection of sites of natural beauty or archaeo 
logical interest 

The use of pulvensed coal is spreadmg steadily 
and it the present time more than 20 000 000 tons per 
annum is being burnt in the Lmted States and 
Canada alone largely in the cement iron and steel 
and glass mdustnes Also the use of coal in a fine 
state of division is being consideied in connexion with 
the manufacture of bnquettes low temperature 
carbonisation and total gasification processes such 
as producer gas The most striking progress how 
ever dunng the last three or four yean has been 
m the use of pulvensed coal for steam generation 
Smee 1920 some of the largest and the most important 
power stations m the world have adopted this method 
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of finng and we nndentand that to day more than 

1 000 000 tons per annum is bemg burnt under steam 
boilers on the Lopulco system while m the next 
few months as soon as plants now m course of erection 
or conversion are completed the figure will exceed 

2 500 000 tons The pioneer large boiler plant 
installation for pulverised fuel is the Lakeside 
station of the Milwaukee Electric Railway and Light 
Co on Lake Michigan 40 000 kw of which was 
started up m December igao This boiler plant is 
held to be the most effiaent m the world running all 
the year round at 85 86 per cent efficiency The 
first large pulvensed fuel boiler plant in hurope is 
now bemg erected at the Vitry power station P ms 

Just forty years ago on September 20 1883 Prof 
Dr Carl Dutsberg entered the employment of the 
tarbenfabnken Bayer and Co in Lllxifeld and the 
influence he has exerted upon the development of 
the German industry of coal tar dyestuffs and pharma 
ceutical products has made liis name renowncl 
throughout the world of applied chemistry Prof 
Uuisberg received his doctorate at Jena he then 
went to Munich m order to complete his education 
mder Adolf von Baeyer and at that time laid the 
foundation of the great fnen Iship which for the future 
connected him with that eminent chemist and with a 
lari.e number of his pupils Shortly iftcr he entered 
the harbenfabnken and succeeded m makmg essential 
improvements in the manufacture of substantive 
cotton dyestuffs He thereupon became the ht 1 1 
of the firm s scientific laboratory in which he mainly 
endeavoured to put the purely clicmtcU work on a 
broaler basis than heretofore At the same time 
he began to orgamao the whole busmess first by 
dividing the work of the chemists according to 
the different kinds and classes of dyestuffs etc an I 
then by uniting m one working concern the foir 
pnncipal Cerman firms which mike direct cotton 
djestuffs This was the first step m the formation 
later on of the I G the large concern of German 
ccal tar dye makers The site of the works in the 
nuTow Wupper valley of Flbcrfcld having become 
insuflScient for the rapidly increasing manufacture 
It was resolved to build large modem works in I 
under Prof Duisberg s direction i magmftccnt plai t 
was erected at leverkusen near (ologne During 
the Mar after some years of keen competition the 
remaining dye making firms joined this first 
amalgamation chiefly through ihof Duisberg s in 
Huence thus forming one large combmc in which the 
firms preserve their individualities but at the same 
time all proceedmgs are directed by a uniform 
programme and each firm partakes of the profits 
of the whole concern accordmg to its share in the 
work In addition to his activities at the Farben 
fabnken Prof Duisberg is well known by many 
other achievements m chemistry while his great 
versatihty is manifest from the volume containing 
his essays and speeches published by the Farben 
fabnken on the occasion of his jubilee 

Thb mtellectual stimulus to Chma of the revolution 
of 1911 u stiU manifest by increased scientific and 
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mtellectual activity Despite the pohtical disturb 
ances of the last two years the scientific institutions 
are growing in number and usefulness The Geological 
Society of Chma was founded last year and held its 
first annunl mcetmg at Pekin m January under the 
presidency of Dr V K Ting This year has also 
seen the establishment of the Chma Society of 
Science and Arts of which the China Journal of 
Science and Arts is the official organ It is also tlie 
joumxl of the Shanghai Chemical Society The 
fourth number issued in Shanghai m July (price 
2 dollars pp 303 424) edited by Mr de C Sowerby 
and Dr J C Ferguson includes an interesting senes 
of papers and notes on scientific an I artistic work 
in China 1 he articles deal with the Chmeso iishcnes 
of Amphioxus which in places is a food fish the 
Chinese Mudskippcr Periopkthalmus catitonensii, 
which Mr Sowerby suggests is not merely in the 
process of evolution to a tcrrestnil life but may give 
nse to a race that may replace the higher vertebrates 

II e Dragon Mines by Dr J Gu mar Andersson 
who desenbes the ancient Chinese excavations for 
fossil vertebrates for use is malicme and also the 
recent research on Chinese vertebrate pal eontology 
the war on insect pests and on the rAle of bactena 
ancient Chmese corns by L F S Newan Chinese 
female names by J C Arbngton Chmese landscape 
gar lemng by Miss A> scough a recent exhibition of 
Chinese pictures a journey to the \antt/e gorges 
for photographic work by H F Carey the dis 
sociation of prehmte roisitc anl epidote b\ C 
Norm the conditions of the Chinese soap manu 
f icture b> Mr Hsu and the aborigines of Western 
Chma Ihcrc are also various reviews and notices 
of the work of the Chmes>e scientific societies The 
Joi rnal is well illustrated and leserves the support 
of ill interested m China as it gives a useful general 
review of seientific artistic and literary work in and 
ui connexion with China 

Sir Hi mphry Rolllston will deliver an inaugural 
ad Iress on The I’roblem of Smeess for Medical 
Women at the I ondou (Royal I ree Hospital) bchool 
of Modiune for Women on October i at 3 30 p if 

The Research Vssociation of British I lour Millers 
has been approved by the Department ot bcientific 
and Industrial Research as complymg with the con 
dition laid down in the government scheme for the 
encouragement of mdustnol research The secretary 
of this Vssoeutinn is Mr G II Boll 40 Tnmty 
Square E C 

Thf British Meaical Journal announces that the 
Canadian Medical Association is arranging for a Lister 
Oration to be given once every three years The 
first of these will be given next year at the annual 
meeting m Ottawa by Dr John Stewart of Halifax 
Dr Stewart was one of Lister s honse surgeons in the 
early days of the latter s work m Edinburgh 

AccoxniNr to the New York correspondent of the 
I tmas a number of fires broke out in many counties 
of California on September 17 one of which spread 
to the residential district of Berkeley Some six 
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hundred houses were destroyed including the resi 
dence of Dr B I Wheeler president emeritus of 
Berkeley Universitj but all the buildmgs of the 
University itself were saved The damage is osti 
mated at « 200 000/ 

Imp Institution of Petroleum Technologists is now 
inst-dle 1 in its new ofiices at Aldine House Bedford 
Street Strand London W C 2 In addition to a 
general office council room and a well appointed 
library a large room has been fitted up as a members 
room \8 a house warming for the new offices the 
presi lent and council will receive members and their 
friends on Wednesday c\ emng October 3 from 8 to 
10 p M Dunng the evening saentific apparatus will 
be exhibited an I demonstrated Admission is by 
ticket only 

The lectures on recent excavations given dunng 
the summer by Miss Claire Caudet wiU be repeated 
this winter on Thursdays commencmg Octob^ 4 at 
the Bntish Museum I he subject as before will 
begm with the earhest known civilisation as shown 
by the discovcnes male within the last few years 
in Mesopotamia and will include the excavationa 
at Ur and this year work at Kish now known to 
have been the capital of the fiist 1 mpire in the world s 
history and said to date from about 5000 n < The 
evolution of architecture from these early times 
until the Koman and early Christian penods showmg 
the classical influence on all subsequent art up to 
the present day will form the basis of the lectures 
including whenever possible the arts and crafts of 
the people Further particulars may be obtained 
from the Hon Secretary 120 Chejne Walk Fhelsea 

Sir Arthur Keith m his annual report on the 
museum of the Boyal College of Surgeons refers to 
the completion of the senes of exhibits illustrating the 
pnnaples of pathology In 1910 Ihof Shattock and 
Mr Cecil Beadles commenced to select arrange and 
catalogue specimens The War interfered with this 
work but SIX further stands were interpolated this 
year with the noteworthy result that for the first 
time a complete and systematic treatise on disease 
has been wntten not in words but in illustrative 
specimens and the scope of the pathological section 
IS regarded as fixed &Ir Cecil Beadles is now in 
charge of the National Mar Collection which will 
soon be arranged in accordance with an approved 
scheme Ibe president of the Royil College of 
Surgeons of I dinburgh has been given leave to make 
a selection from W ar specimens left in store for the 
museum of his college Among notable additions 
made to tl e Museum dunng the past year are a cast 
of the tooth hel 1 by Dr H F Osborn to mdicate the 
existence of a human genus Hesperopithecus in 
N Amenca dunng the Pboceno penod a skeleton 
probably of Anglo Saxon date showmg evidence of 
infantile paralysis the earhest trace of this disorder 
in England and the late Celtic remains found at 
Wortley Hants presented by Mr R W Hooley 

Porto Santo the northern island of the Madeira 
Archipelago has a population of nearly three thou 
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sand and the inhabitants have the reputation of being 
free from dental canes Dr M C Grabham visited 
the island recently and examined six hundred 
natives twenty-eight of whom were found to be cases 
of well established canes All except seven of these 
people however came from Madeira and only two 
of the seven showed the sign which characterises the 
Porto Santo dentition and is associated with im 
mumty from canes Early m life natives of the 
island develop this characteristic which consists of a 
slight yellow band on the upper mcisors and when 
over this yellow stain is present a sound set of teeth 
accompames it The Ime or band occurs and develops 
with a regulantv which gives evidence of the permea 
turn of the blood fluids in the intetshces of the 
columnar enamel and is associated with an influence 
protective agamst the access of canes Both the 
stam and the protective influence appear to be 
denveJ from the highly mineralised water of the 
island the spnngs of which are nch in chlondes 
carbonates and sulphates in contrast with the ssroet 
waters of Madeira Dr Grabham found no sctirw 
on the island but manv cases of pulmonary disorder 
Diarrhoea and alimentary ailments were singnlarly 
absent and the mineralised waters seemed immic^ 
to mtestmal parasites Tliere was no existing in 
stance of malignant disease Traditionally some 
cases have occurred but no form of cancer has taken 
root at Porto Santo and Dr f rabham is mclined to 
associate this exemption with the simple feeding of 
the people and with the absence of ammal fats 
except lard from the food and lard is known to be 
deficient m the v amin necessary to promote growth 
and prevent Tickets hood is taken cold there is no 
milk or green vegetables and nothing to mvolve 
gnndmg mastication The mam sustenance is de 
nved from maize boiled with a modicum of lard 
with the occasional addition of fish and an omon or 
two At the I iverpool meeting of the Bntish 
Association whore Dr Grabham desenbed the re 
suits of his mquiry he showed a skull (smee de 
posited in the Huntenan Museum) of a Porto 
banto man of about sixty years of age taken pro 
miscuouslv from an exposed grave whose teeth were 
all sound and also exhibited many specimens of 
the soil the vegetation and the mineral water with 
analyses 

Among the forthcommg books announced by the 
Old Westminster Press is the 3rd edition of Popular 
Fallacies by A S £ Ackermann which contains 
696 pp of new matter and deals with 1330 fallacies 
mcludmg the 460 of the and edition 

The Oxford University Press will publish shortly 
an onginal work by Mr R T Gunther on the 
instnimenta used by early men of science under tb» 
title Parly Saence m Oxford The work will be 
issued in two volumes — one on chemistry mathe 
raatics physics and surveying and the other on 
astronomy No umversity is richer m the apparatus 
and records of bygone men of saence than Oxford 
Mr Gunther s illustrated account of her early science 
IS the outcome of a first attempt to direct attention 
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to those inatnunents and to early descriptions of 
instruments by which scientific studies m the uni 
versity have been advanced 

Dr D H Scott is bnnging out through Messrs 
Macmillan and Co Ltd Extmct Plants and 
Problems of Evolution a volume founded on a 
special course of lectures given m 1922 at the Uni 
versity College of Wales Aberystwyth the object 
being to sketch m broad outlme the geological 
history of the plant kmgdom m its bearing on the 
theory of descent Messrs Macmillan also announce 

Life m Southern Nigeria The Magic Beliefs and 
Customs of the Ibibio Tnbe by Amaury Talbot 


Resident Nigeria vol m (Mammalia) of Prof 
von Zittel s Text book of Palaeontology revised 
by Dr Max Schlosser trinslated under the direction 
of the late Dr C R Eastman by Marguerite L 
Engler and Lucy P Bush and revised by Dr A 
Smith Woodward and a new and revised edition of 
Prof W J SoUas s Anaent Hunters 

rrrata — In the article on The Farth s Magnetic 
Field for 1922 by Dr Louis A Bauer in our issue 
of August 25 the formula on p 295 should be given 
the number (i) the second author mentioned in the 
fourth paragraph third line p 296 should be Mr 
H turner instead of Prof H H Turner 


Our Astronomical Column. 


Tmf Solar Eciip^l of 1922 and Finstfin s 
liiFORY — The current number of the Lick Observa 
t( ry Bulletin No 346 contains the resultb of the 
ob^rvations on the deflexion of light in passing 
through the sun s gravitational field m idc d mng the 
t tal solar eclipse of September 2t 1922 at Willal 
estem Australia The authors Prof W W 
Campbell and Mr R Trumpler give all details for 
this particular research which represents only a part 
r f the programme of the William H ( rocker Eclipse 
I xpedition from the T ick Observatory Imo very 
interestmg diagrams show at a glance the typo of the 
results obtained The first of these is a star chart of 
the neighbourhood of the eclipsed sun contammg 
the 92 stars actually measured for the investigation 
Iho observed relative displacements of the stars arc 
in heated by short Imes oriented accorclmg to the 
lirections of displacements The outline of the 
I Tighter p irts of the corona as well as the limit of the 
faintest traces of coronal light are indicated The 
second instructive diagram shows the observed radial 
Usplacements for each star as a function of the star s 
angular distance from the sun s centie while fer 
comparison sake a curve is given indicating the 
1 alues predicted by Einstcm s theory This graphical 
representation demonstrates the coinci ience between 
the observed and the predicted light deflexions Bv 
arranging the stars in groups ac irdmg to their 
hstance from the suns centre the obscrscl relative 
ndial displacements can be seen from the a com 
panymg table 



It will be noted that the observed radial displacements 
given m this table axe m remarkably good wtreement 
with the values predicted on the basis of Einstem s 
theory The anthers point out also that even the 
Stars Wween i sj* and 2 23* from the sun s centre 
which he entirely outside of any trace of ttfc corona 
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show the light deflexion well marked an effect that 
would be difficult to explain by an extended solar 
atmosphere 

FnifcMi-RiDLS or Aigol Vari vblf Sfars — At the 
mcctmg m Rome of tlie International Astronomical 
I nion in 1922 the representatives of the Cracow 
Observatory undertook the calculation and publica 
tion of these ephemendes No i containing these 
calculations for the second half of 1923 has lately 
come to hand edited by Ih Banochicwicz Ihe 
explanatory matter is printed both in Pohsh and in 
Peanos flexionless Latin the latter bemg easy to 
read 

Comment is made on the fact that from the date 
January 1 1925 the astronomical day will begin at 
midmgfit which will cause a break of continuity in 
formulae that use the Julian day (begmning at noon) 
To avoid confusion it is suggests thit a new cycle 
of da>s be employed for this purpose the zero date 
being the midnight at the bennnmg of January o 
1801 (Greenwich) Ihis is adopted in the present 
work and tables are given to rMuce calendar dates 
to It Tables are giien for 31 stars in luding Algol 
the adopted elements being corrected by recent 
observations m ule in several cases by J C adomski at 
Cracow The times of minimum are given to the 
thu i decimal of a dav (about i^ minute) 

Since all Ihi minmia occurring on each day ore 
arranged on the same page ind m the same line it 
is a very simple matter to draw up a programme of 
work c n any given night 

I LK1HXR SFARCH FOR INTRA MLKCURT AL PI ANETS 
— Though we know from the presence of the Zodiacal 
Light that there is a considerable amount of scattered 
matter mside the orbit of Mercury it becomes more 
and more unhkely with each total eclipse th it there 
18 any single bodv of sufficient sue to be separatdy 
discerned or photographed I’rof Campbell and Mr 
Trumpler have made a careful search on the large 
plates (17 inches square) talmn for the Lmstem prob 
lem in the echpse of September 1932 They embrace 
an area of 15” x 13° and show 530 stars the faintest 
bemg of magnitude 10 2 They were compared star 
by star wnth the commuison plates taken in Tahiti 
four months earlier Nothing wraa detected m the 
search it is noted that rapuT motion might weaken 
a planets image but allowmg for this &ere could 
not have been any planet as bright as magnitude 8 3 
m the remon of the plates unless it was m the denser 
parts of we corona Perrme s search m 1908 covered 
a region 33” x 8^° but did not reach quite such fawt 
stars as the present senes 
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Retearcli Itemi. 


Macifmosb Cuiturf in Fast Yorkshire — ^T he 
discovery of the Maglemosc harpoon at the lacustrine 
deposits at Skipsei has led Mr A Leshe Armstrong 
to examine m search of further examples of Magle 
moss culture in \orkshire the strata exposeil by 
recent erosion on the Holdemess coast In the 
September issue of Man he desenbes a number of 
flint implements found in the course of his explora 
tion lie remarks that it is significant that when 
placed side by side with v senes of the usual I ast 
\ orks artifacts from the surface these deeply stamed 
cxanipks from the silt and peat beds arc as dutinctive 
therefrom in type as thi\ are in patination and 
that tliey can lie paralleled in Ixith patin i and type 
onlv bv certain implements of a dark brown and 
highl\ lustrous patina found upon one or two re 
stneted areas in the a icmity of Skipst i and \tw tek 
upon elevated groun 1 wl u h there is reason to believe 
represent former islands in the ancient marshland 
and sites of t irl\ ociup ition 

Nloliihic Man in Pataconia In Habitantes 
Neolitiios del I ago Buenos \ires (ff » fita del \Iutto 
de 1 a Jliti xx\ai pp 8s lOo) Dr Jos^ Imbel 
lorn descnl es human remains from I ago Buenos 
Aires — a place far au i> m the south west of Pata 
gonia which must not be confused with the town 
of Buen s \ires It isould apj ear tint the number 
of pn historic skeletons found in I atagoma diminishes 
rapidl j from north to s luth The descnption there 
fore of i numbei of finds near I ago Buenos \ires 
in the south west is if speeul importance The ten 
skulls descnlied weic found so long ago as 1897 by 
])r S Both under constructicns called Itenaues — 
erections consisting of stones heaped over the iiodies 
more or less symmetrically without there being any 
form of dug grases A number of these chenques 
occur in the region of the lake m question Their 
age IS stitel to bo Neolithic though the only proof 
apiiears to be the ilisenee of metal (other than 
precious) from the funeral furniture issociated ivith 
the bunal Neolithic culture it may be but of what 
date m time ’ To the student of the phssical 
structure of the early inhabitants of this pant of the 
w orld Dr Imbellom s brochure will be of interest 
for a long and detailed description of the skulls is 
given Comparisons with similar rein uns from 
further north are dso included Mention is made of 
some of the prehistoric skulls of the f)ld \N orld but 
though interesting it is to be doubtei if any real 
correlation between types and even cultures of the 
New and Ol 1 Worlds is ever really likely to be fruitful 

Surveys in Grffnland — The work of the Danish 
bicentenary expedition to North Greenland under 
Mr Lange Koch mcluded important explorations in 
I’eary 1 md Some account of this work with 
preliminary maps appears in an article in the Geo 
graplical Journal for August Ihe expedition filled 
in the surveys of the north coast between De Long 
Fiord and Cape Bndgman thus practically com 
pletmg the general survey of the coasts of Greenland 
On the return jouincy the southern part of Peary 
Lnnd was explored and surveyed and the problem 
of the so called Peary Channel reported by the late 
Admiral Peaiy in 1892 was finally solved Enchsen 
in 1907 founcl that the channel as a seaway did not 
exist but Mr Koch has now discovered the reason 
of Peary s«wtake The course ol the channel 
between L P Koch F]ord and Bronland Fiord u 
occupied Dy a long low valley the flow of which u 
about 200 metres above sea level Wandel valley 
as it 18 named separates Peary Land from the rest 
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of Greenland Peary I and is thus virtually an island 
and probably durmg the period of greatest glacial 
bubsinence m the past was entirely separate it con 
sists of a northern mountain mass of two pmallel chains 
each rising to above 2000 metres and % southern plateau 
nowhere over 1000 metres Dus plateau is low in 
the east and higher m the west Local glaaers fill 
many of the v-Uleys The expedition also did 
important sur\ eys m Wulff I and at the head of 
Sherard Osborn Fjord and in Wastungton Land east 
of Kennedy channel 

FARlHQUAkL IN THE BaY OF CHIJIAVA — ^The 
Journal of the Meteorological Society of Japan for 
January contains an article by Mr Saemontaro 
Nakamura on the earthquake which occurred near 
Nagasaki on December 8 1922 when 27 persons were 
kilM 1 1 were injured ind 1 82 houses were destroj ed 
Microseismic observations at several stations the 
directions and durations of the earth sound m the 
epicrntral region and the direction and intensity of 
the shocks indicate an epicentre in the Bay of 
Chiiiwa It had the typicm tectomc characteristics 
with regard to the tunc of distribution of after shocks 
and the distribution of the direction of the first 
movement at stations about the epicentre ITie 
axis of the dislocation deduced by the first movement 
coincides with a geographical or geological feature 
of the locility It caused no changes on Mt Unzen 
an active volcino quite near the epicentre of the 
eirthquake It may lie supposed that this earth 
quake has no direct relation with the volcanic 
eruption of Mt I nren The locality affected is 
situated about 500 miles to the west south west of 
the recent intense earthquake which involved Tokyo 
okohama and the surrounding country 
Weather in C in ad a — ^The meteorological service 
of the Dominion of Canada publishes regularlv a 
monthlv Weather Map and the map for July last 
has recently reached us Observations of air tem 
perature and rainfall ore shown for the several 
meteorological stations compnsed in the chart 
The differences of temperature from the normal are 
indicated by hncs much as we show isotherms 
Rainfall amounts are shown by a varymg degree of 
shading July temperatures w ere higher than normal 
over most of the mtcrior of British Columbia m 
Alberta Saskatchewan Manitoba and Kenora 
Rainj River and Thunder Bay regions of Ontario 
From the eastern end of I ake Superior to the Atlantic 
Ocean they were below normal The greatest excess 
of temperature atiout 8“ occurred in Manitoba 
and the greatest defect about 6° in northern New 
Brunswick ITecipitation over the greater part of 
the wheat region of the Western Provmces ranged 
from throe to seven inches Coupled with the 
meteorological notes the conditions of crops and 
frmt ore shown for the different parts of the Domuuon 
Salt marsh MosguiTOXs —The valuable work of 
Mr J F Marshall and his asbociates on the Hayhng 
Mosquito Control has already been commented upon 
m these columns (Nature August 19 1922 p 261) 
in revicwmg the first report of that body Smee then 
steady progress has been made as instanced m the 
second report (issued in May last) and m a recent 
article and letter m the Field For any success in 
mosquito control work it is essential to arouse public 
mterest and co operation and Mr MarshaU has 
succeeded in domg this at Hayhng Island Further 
it is satisfactory to learn that the example of I^ylmg 
has already been copied by Gosport veheie a similar 
local control has been organised under the 
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energetic direction of Surgeon Commander D H C 
Given In tlie words of Mr Marshall Both in 
Havhng and Gosport the mosqmto niuaance his 
already decreased by an almost unbelievable extent 
This satisfactory result is largely due to the pro 
limmary biological investigations These showed 
first that prartically the whole of the nuisance was 
duo to one particular speaes Ochlerotaius detritus 
Not only was it found that this species far out 
numbers all the others put together (in the pro 
portion it 18 said of not less than looo to i) but also 
It ^^as found that the domestic Cute* ptptetis present 
in fvir numbers was not addicted to sucking humin 
blood In the second place the very important 
discovery was made that 0 detritus will only breed in 
more or less salt witer which is allowed to stignate 
Ihe control of this species is therefore lirgeh a matter 
of ensunng that no silt witer is allow cl to beuime 
cut off from tidal action and by united effort this c in 
le done in any of the coastal towns where this 
particular species is the chief offender igunst the 
comfort of the inhabitants Such work mist how 
c\cr cover a considerable irea for O Ictrilu has 
been found to spread at leist four miles from its 
breeding grounds 1 he experiences at Ha>hng shoul 1 
prose valuable in inv attempts which are male in 
the control of our second salt marsh species Dell ri 
talus casptus which is now known to Ih. the chief 
cause of the mosquito nuisance in the 1 ondon area 
as well as at some East Coast resorts In this case 
however the problem is complicated by two 
difhculties in the first pi ice O rasptui docs not 
breed in silt water md sccondh its range 

of flight appears to be much greiter thin that of 

0 detritus It can scarcely be doubted howeser 
that a much closer studv of the <listnbution an I 
biology of O caifius would reveal ficts of which 
practical use could be made in reducing its numbers 
The prime importance of such biological work has 
lieen well illustrated at Ifa^ling 

Cainozoic avd Rlcfni Aistral Rksnchonfl 
LIDS — In Naiurf sol no p z 62 igzz the fite 
that has overtaken the genera lercbritula and 
Kh}nchonella mostly under the penetrating eye of 
Mr S S Buckman was mournfully recorded Mr 
r Chapman (Proc Roy hoc Victoria -vol 35 p 175 
19Z3) now finds that Hutton s Rhynch nella squ unjsa 
must become the genotype of a new genus (here 
called by a misprint sp nov ) which he names 
Icgulorhynchia A critical description with figures 
tnd a bibhograph) is giien of the Caino/oic and 
recent rhync^onellids of the lustral region 

Hard X ray Tubbs — In the issue of Die Wissen 
schaften for September 7 Prof Knipping of Heidel 

1 erg gives & summary of his work on the cause of 
the inability to transmit electric current which is 
found in X ray tubes after they have been in use for 
some time even when the pressure of the residu il gas 
in them 18 raised to 001 mm of mercury by the 
regenerative arrangement with wluch they are 
generally proaided He finds that the effect is due 
to the abwnce of positive nuclei of hydrogen atoms 
which are necessary to render any gas at low pressure 
conducting In their absence a gas at the aboae 

E ure behaves towards the passage of electncitv 
. perfect aracuum and the author speaks of such 
a gas as a pseudo high vacuum In normal mreum 
stances the hydrogen nuclei are provided by the 
moisture which is condensed on the walls of vacuum 
tubes and continued use of the tubes exhausts this 
supply Prof Kmppmg is continumg his mvestiga 
tion and pomts out that the present theory of the 
emssion of electrons from heated bodies inquires 
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modification to mclude the effect of the surrounding 
medium 

Colloidai Propertils of Ricf Starch — It is 
well known that the granules of starches vary not 
only m their appearance accordmg to their ongm but 
also m their properties thus sago tapioca and 
cassava starches yield more glutinous sols than others 
This difference is well marked between the common 
ind glutinous nee starches and Messrs 1 Tadokoro 
and S Sato ha\e made this the subject of an interest 
ing paper in the Journ il of the College of Agnculture 
Hokkaido Imperial Umversity (1923 vol 13 p i 65) 
These luthors show thit there is a difference m the 
lehiviour of the two kinds of granules towards 
iodine and both in suspension and in dilution the 
affinity of glutinous starch for iodine was less than 
that of ordinary starch Co igulatinn of the solutions 
by the addition of alcoholic hydrochloric acid or by 
solutions of metallic salts was obt lined more readily 
with ordinary starch Jho colloidal properties as 
shown by the hydrating power water retention 
viscosity and protective iction (gold value) of the 
strong solutions was greater in the case of glutinous 
slirch thus indicating the greater dispersion of this 
substance m solution In the fomiition of a jelly 
bv the addition of tannin solution a gre iter quantity 
of the reagent was reijuireil for the glutinous starch 
an I the ultramicroscopic appe iranco of the gel re 
semblcd a network insteid of a foam is shown by 
the gel of ordinary starch further differences were 
sh >wn by the two varieties of starch with regard to 
the ilecomposition of the blue iodine compounds by 
X ri>s anl various reagents and the adsorbent 
power of <1 ircools derived from the stirches by 
Ignition In spite of the many difterences in coUoidai 
behiMOur of these two starches there was no noli t 
able \ ination m their ordinary chemical properties 
The observed differences are attributed to a different 
legree of poly mcnsation between the starches 

LipiiD El FIS IV Austraiia — The Australian 
Commonwealth Institute of Sacnce and Industry 
has issued a bulletin (No 24) compiled by R £ 
Ihwiites on Ihe Production of 1 iquid Fuels from 
Oil Shale and Coal in Australia The main part 
of the bulletin is occupied with a survey of mineral 
oil supply viewed as a world problem It gives an 
interestmg ind comprehensive review both techmeal 
anl economic together with speculations as to the 
future sources of liquid fuel Ihe problem is then 
analysed as it bears upon Austrilia itself There 
the conditions seem to resemble those of Western 
1 urope Proved deposits of mineral oil are scanty 
or non existent Home produced hqutd fuel will 
have to be dmved from oil shales hgmtes and 
I ituminous coal of which considerable deposits are 
now exploited or known The oil shales though 
nch are limited in quantity and an existing industry 
engaged in their disUlation is at a standstill rende^ 
unrcmunorative for the moment by high working 
costs The proved deposits of such shales would 
not however furnish Austrahan requirements at 
present rates of consumption for more than ten 
years Tlie sup^y in the future will have to be 
bised on coal and brown coal botli occurring abund 
antly The exutmg towns gas industry carbonising 
coal at high temperatures already makes a useful 
contnbution of hqmd fuel Tbs author looks for 
greater production in the future from thia source 
and from developments of carbonisation at low 
temperatures The techmeal and economic problems 
invmved are recognised and a plea u idvanced for the 
institution of a fuel imearch laboratory to explm the 
subjtBct with special reference to Australian conditions 
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Royal Photographic Socict/a Exhibition 

'PHr sixty eighth annual exhibition of the Koyal worthy The human hand taken with an exposure of 

^ Photographic Society was opened on Saturday one twentieth of a second by Mr A A Campbell 

September 15 at the Soaetys house 33 Russell Swmton is compared with the radiograph made by Mr 

Square It will remain open until Octob^ 27 and Campbell Swmton m 1896 (the first made m Eimland) 
admission is free which required 20 nimutes exposure Dr Rob^ 

The saentific and technical section is this year Knox shows among others radic^^raphic record of 

divided into mne subsections and it would have been the movement of the left border of the heart m a 

a great improvement if this division had been mam normal condition and m a case of heart block These 
tamed m the exhibition itself for those mterested are taken with a sht diaphragm and a moving film 
in these matters prefer a clear classification to sym There is a consideraole section of photomicro 
metrical hanging Ihere is a total absence of istro graphs which mcludes examples of almost every 
nomical exhibits and the exhibition is the poorer possible kind Mr F Martin Duncan has prepared 

for It Still the space available which is more than specimens of the hairs of the primates by a special 

heretofore is well filled with good and interesting mounting process and illummaWl them m a special 

work Any one who delights in animals of all sues manner so as to show the extremely delicate cutlcular 
birds insects etc will find a bclection of work that scales on the outer surface These are of great im 

probably has never been excelled Of special interest portance as a rertam means of identification and 

is Mr Ohver G Ihke s demonstration of the use of classification Mr J H Pledge shows a senes which 

kmematu^raphy in his enlargement from a film demonstrates the variation at stem structure m 

showing in eight stages it half second mtervals a successive years of a twig of mistletoe 
cuckoo approaching a meadow pipit s nest taking Specimens of the use of the Low Htlger Audiometer 
out one of the eggs laying its own egg and fiymg off are shown by Prof I ow and ilso by Messrs Hilger 

with the stolen egg which it then cats These mclude the Melba tnll the Melba exercise for 

fhe Amencan Raylo Corporation illustrate Mr the cure of corns on the vocal chords and sound wave 
H C J Deck s three colour process which dots for records of several musical instruments 
colour pnnts on paper what the introduction of The Royal Air Force has a senes of photograplis 
gelatm plates did for ordinary negative making It taken from aeroplanes which demonstrate to what a 

sunphhes tlie operations and eliminates many of the wonderful degree of perfection this method of work 

difficulties I he three negatives are taken con has been developed I wo aeroplanes m collision at 

secutivel> side by side on a small plate but the Northolt last June were photographed at the cnticai 

changing of the screens and the shiftmg of the plate moment by Mr C. V Grundy Mr H Roussilhe 

are done mechimcall> anl the total time occiuned shows drawmgs of the apparatus used for the 
ma> be as short as one quarter of a second Each correction of aerial photographs and the production 
record on the triple negitive measures 1 in x i| in from them of plan maps with specimens of the steps 
Development is done in a metal box no dark room in the process 

being necessary The final prints are 3 in x 7 in Among the stereoscopic prints lantern slides 
The negative is enlarged upon a sheet which has and colour trarsparencies will be found many of 

upon It side by si le the necessary red yellow and excellent quahty The Une Kodak and the 

blue pigmented and sensitised gelvtin films each on Kodascoi^ which reduce the cost of takmg 

a thin sheet of celluloid It is developed in warm movmg pictures to one fifth that of the stands^ 

water ind the supeiposition of the three is done apparatus will be demonstrated at 1130 am and 
by means of a special aljusting frame so that the 3 p m each d ly These maclnnes have ^reuly been 
accurate register is v ery easily secured referre 1 to m these pages (Nati ke September i 

The rodi igraphic prints exhibited are speci illy note p 333) 


The European Drought of 1921 

A IFNGIHY discussion of hverse aspects of the so that the economic consequences of a deficiency 

gre it drought is ittorded by Prof rUippo Eredia equ il to half the average were very serious I ocally 
in i piper entitle La Siccit i del 192 1 published on in the extreme S E of England the rainfall of 1921 
the a ithonty of the Ministry of Pubhc Works Rome was less than 30 per cent of the average v^hile in many 
in I J22 \lthough the dry weather of that year places in southern and eastern France bwitzerlaiid 
appears to have affected in varynng degrees practic and northern Italy it barely exceeded 40 per cent 
Illy the whole of Furope and m coniunction with ts a deficiency of nearly 60 per cent In London the 
the political situation led to the terrible famine m rainfall of the year was the lowest for at least 130 
Russia the region dealt with in this ccftnmumcation years and was actually less than the evaporation — 
18 limited to Italy Switzerland France and Bntam a very rare occurrence m the damp cool chmate of 
and for the last named country the author avails him England But whereas m England France and 
self of the material supphed by Messrs Brooks and Switzerland the most intense phase of the drought 
Glasspoole (Quart Jomn Roy Meteor Soc vol 48 commded with the midsummer heat of June and 
1922) July m Italy the dearth of nun did not become acute 

In Ireland and m Scotland except on the east before September after which in northern or con 
coast the ramfall of 1921 did not as a rule fall tmental Inly there was practically no ram till the 
below 80 per cent of the normal and as over much begmnmg of 1922 the month of October normally 
of these two countries the normal amount is heavy the wetti^ m the year being absolutely rainless at 
the deficiency of ao par cent did not mean any n«d Mfian and other places>-a unique occurrence for that 
conditpn of drought except perhaps for quite bnef month 

pmods apv and then during the course of the year la central and southern Italy on the contrary, the 
But m ^tem and southern England and the major deficiency of rainfall m the last three months at igii 
portion of France the total fall in 1921 only amounted was less marked than m the north while the normal 
to from 60 to 30 per cent of a much lower average summer Mediterranean drought of peninsolar and 
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Italf was actually less ngotous than usual 
In continental Italy the saowfall Mth in the moun 
tains and plains during the early months of 1931 was 
very light and this coupled with the almoet entire 
absence of ram In the autumn cau<ied the Alpine 
streams at the end of ttie year to fall lower than had 
ever been remembered Fwhaps the most mterestmg 

feature m the geo^pbical distribution of the drought 
as concerns the four countries named is the genial 
mtensificstion from England m the N W to Italy in 
the SE — ^tbat is from a more oceanic to a more 
contmental rMimen of climate (See article in 
Naturb on (^mabc Contmentality and Oceanity 
April 31 p 549 ) It IS known that both excesses 
and deficiencies of rainfall with respect to the 
average are normally more marked m contmental 
than m mantime remns and the reason is not 
difficult to understand when one reflects that ram 
fall IS but a by product of the circulation of the 
atmosphere and tne changes of temperature m the 
several strata associated therewith Hence one 
would expect vicissitudes of ramfaU to bear some 
relation to contmentahty because all variations of 
temperature seasonal diurnal or irregular tend to be 
accentuated on land and damped out on sea 
In France and Pngland the drought which was 
essentially a summer one commencing about hebru 
ary and temunatmg about November was connected 
with a marked exce^ of barometric pressure over 
centr'd Europe There seems to be no doubt that 
the normal Mediterranean high pressure was m the 
summer of 1931 displaced northward permitting 
secondary depressions to develop now and then over 
the Mediterranean Sea with alleviation of the ordmary 
summer drought in that region as stated above In 
England during the summer we were commonly 
located in the northern portion of the I reach anti 
cyclone with the usual westerly wmds hut without the 
usual moisture More usually we he farther towards 
the polar edge of the south westerly winds which 
are then associated with the convergent air streams 
of barometric depressions but evidence has been 
adduced ( British Rainfall 1931 ) that m 1931 there 
was a greater preponderance of divergent air currents 
It 18 important that students endeavounng to under 
stand something of the ongm of rainfall m England 
should CO ordinate the more distant pomt of view of 
the physical geographer who assoaates our rainfall 
with the abundamt moisture supphed to the south 
westerly wmds by the warm Atl^tic Drift with the 
more immediate pomt of view of the meteorologist who 
relates it to the inadence of barometnc depressions 
that IB of convergent and oscendmg 'ur Students 
too accustomed to think of the proverbial dryness of 
east winds in Great Bntam are often greatly puzzled 
by the persistent ram we not mfrequently experience 
with wmd from that quarter There is no discrepancy 
however for m many cases of ram with east wmd on 
the northern side of a depression the moisture is 
supphed by an Atlantic current above the drier easterly 
current through which the ram is fallmg 

Lew Bonacina 


Umveruty and Educational Intelligence 

London — An attractive senes of free public lec 
tures dunng the MinliawlinM term has been arranged 
at Kings College Prof A Dendy is giving nine 
lectures on Wednesdays commencing October 17 on 
the biological foundations of sooety Mr R Aitken 
five lectures on the geography of Spam and typical 
Spanish institntions on ^ursdays canpnencmg 
November i Prof H Wildon Carr four lectures on 
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the Hegelian philosophy and the economics of Karl 
Marx on Tuesdays commencing October 9 and 
Miss Hilda D Oakeley three lectures on the roots 
of early Greek philosophy on Tuesdays commencmg 
November 37 In addition Prof R J S McDowall 
of Edmburgn is givmg an inaugural lecture m the 
Department of Physioli^ on the position of phym 
logy in science and medicme on October 4 and Prof 
W T Gordon is giving the Swmey lectures (12) on 
geology on Mondays Wednesdays and hndays 
commencmg November 19 t-ikmg as his subject 

Gem Mmerals and their Uses m Art and Industry 
The lecture hour in every case is 5 30 p m 

At University College the U t of public lectures 
includes the following mtnxluctory lecture by ‘'ir 
1 hnden> Petne on leligious life m Fgypt on October 4 
at 2 30 p M three lectures on the new BaWloman 
creation and flood stones by Dr I G Pmebes 
tx^imiung on October 4 on introductory lecture 
by I rof C Spearman on psychology as transfigured 
behaviounsm and a course of lectures by Prol 
J A Fleming on ionic and thermionic valves bc^nning 
on October 24 Smgle lectures are to bo given by 
Miss Margaret Murray on pnmiUve religion on 
October 5 byl^f G Dawes Hicks on the philosophy 
of Bernard Bossnquet on October 8 1 y Mr Moins 

Cmsberg on the sociological work of the late Dr 
W H R IGvers by Mr A H Barker on the hcatmg 
equipment of a small ho ise an I b> Miss I C Ward 
on the application of phonetics to the cunng of 
speech dtf^ts at vanous times on October 10 
u cl an inaugural lecture by l>rof A V Hill on tlie 
present tendencies and future compass of physiological 
science on October lO Particulars of the lectures 
and courses should be obtained from the Secretary of 
University College 

A < OURSC of SIX lectures on the bearing of psycho 
analysis upon sociological problems has been arranged 
by the Sociological Soaety J^lay House 65 Bclgrave 
Roid Victoria SWi I he lectures are to be nven 
on luesdays and commence on October 9 with an 
mtroducto^ lecture by Dr Fmest Jones Succeed 
mg lectures will deal with man as an individual the 
family politics education and vocation Half pnee 
tickets are available for a bmited number of students 

\ sFKiEs of Celebrations arranged by Dr b H 
Hayward Inspector of Schools of 87 Bcnthall Roal 
London N 16 will be held during the wmter on 
certam Saturday evemugs (6 o clock) at the Birkbeck 
Ibeatre Birkbrck College better Lane E C Four 
of these in particular may be of mterest to readers of 
Naiurf namely Iwo homage celebrations The 
Geologist December i and The Scientist (m 
general) March i 1934 and two memorial celebra 
turns Leonardo da Vma January 12 1934 and 

Goethe February 9 1924 All these four have 
a predominant saentific mterest Though we 
understand that Dr Haywird has found it difficult 
to discover music and poetry that can be effect 
ively employed m the glorification of saence and its 
devotees be has discovered some and he thmks that 
the mam purpose of the celebrations will be achieved 
namely the creation of emotional associations in 
connexion with the history and the methods of 
science Recent studies m psychology and sociology 
have pointed to the conclusion that knowledge and 
reason are more closely related to instinct and 
emotum than was formerly believed Without an 
emotional basis they cannot flourish or even receive 
adequate recr^ition among the mass of mankmd 
Hence the importance of Dr Haywards attempt 
to employ mass methods ana other devices 
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Suggestions and cnticisms are invited Morarts 

Magic Flute will supply some items of music 
esped^y on March i Admission wUl be free 
without ticket 

Secondary education m the Umted States in 
and 192a 18 reviewed in BuUetm 1923 No 12 of 
the Bureau of Education Washington The out 
Stan ling achievement withm the past few years has 
been an extension downwards of the secondary school 
system m many parts of the Umted States especially 
muties Typically the extension has taken the form 
of substituting for the normal sequence of 4 years of 
high school work foUowmg 8 years (ages 6 to 14) of 
elementary schoolmg a system sometimes described 
as the 633 meaning 6 years (ages 6 to 12) of 
elementary ^oolmg fbllowW by 6 years of secondary 
school work divided mto two admmistrative units of 
3 years each namely the jumor high school and the 
senior high school umts Essentially the change 
imphes that the passage from the elementary to the 
secondary type of curriculum should synchronise with 
the commencement c f the physical changes of adoles 
cence It is generally agre^ in America that at this 
stage the pupil needs m his studies change variety 
and human interest rather than completeness and 
logical arrangement and that consequently m place of 
the traditional seventh and eighth gmde courses there 
should bo a general survey of the chief departments of 
knowledge English hterature general social science 
general mathematics general saence foreign Ian 
guages for those who desire them music art physical 
Question and the practical arts This holds good 
both for those who are to leave school at 15 and 
for those who are to pass on to the senior high 
school 

A bTATisTicAi survev of education in the Umted 
States IS given in Bulletin No i6 of 1923 of the 
Federal Bureau It shows the following total enrol 
raents m 1919 20 (in thousands) kmdergarten 511 
elementary 20 383 secondary 2430 university college 
and professional school 462 teachers college and 
normal school 163 grand total 23 950 being 22 7 
per cent of the total population Included m the 
above are the following enrolments m private that 
18 non state institution!) kindergarten 30 elementary 
i486 secondary 22 j university etc 281 teacher 
framing 14 The estimated cost of all this education 
except private elemei tary and pnvite secondaiy is 
1301 million dollars or m dollars per head element 
ary 39 secondary 127 university college and pro 
fessional 460 teachers college 131 other normal 
schools 189 The figures are exclusive of city evening 
pnvate commercial nurse training and Indian and 
Alaskan schools Enrolments m these amounted to 
587 336 55 ind 32 thousands respectively Gifts 
and bequests to education in 1920 reached the nn 
precedentci total of 67 miUion dollars the highest 
previous recor 1 being 37 million m 1916 Iho extent 
to whicli uomen teachers have taken the place of men 
dunng the past 40 years m elementary and secondary 
schools 18 strikingly shown m a table m another 
Bullotm No I) 01 19 giving the percentage of 
men teachers in 1880 and at the end of each subsequent 
quinquennium uj to 1920 43 37 35 33 30 24 21 

20 14 n e average annual salanes in dollars m all 
teachers men and u omen in the same years are given 
03 195 224 252 286 323 386 484 543 871 but the 
last figure mclu les supervisors ana non teaching 
prmcip«)s Durmg the past 50 years the ratio of 
pupils m secon lary schools compared u ith the total 
enrolment in elementary and secondary schools 
combmed mcrease 1 from i 2 to 10 2 per cent 
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Sooetie* and Academies. 

London 

Institute of Metals (Manchester Meeting) September 
to — Sir Henry Fowler The use of non ferrous 
metals m engmeenng (Autumn Lecture) Of the 
non ferrous metals used by engmeers the one which 
has been m longest use » copper and it is at present 
the one most cli^y associated with engmeermg work 
The uses to which its comparatively simple alloys 
with tm and zme can be put are endW The next 
m importance is tm which alloyed with copw lead 
and antimony gives us those white metals which 
are used to make beannp in machmes Alumimum 
IS still most generally used in connexion with aero 
nautics 

September 11 — E A Bolton The canse of nd 
stains on sheet brass The stams occur through re 
actions of copper oxides m the scale formed onrmg 
onnealmg and in the picklmg medium Cupnc oxide 
contrary to the usual opmion is as harmful as 
cuprous oxide The presence of these oxides may be 
due to careless washing after picklmg resulting m 
the presence of acid and salts during annealing the 
presence of iron m the brass or upon its surface the 
use of impure rollmg oils etc The mam cause of 
the oxid mon of the copper is the use of old fashioned 
annealing furnaces m which the flames impmge 
directly upon the brass Possible remedies lor the 
red stain trouble arc suggested — H W Brownsdon 
Bnnel hardness numbers Bnnel numbers for non 
ferrous metals should be expressed in figures that 
are comparable This could be done if balls and loads 
are used for which the ratio L/D* (the load m kilograms 
divided by the square of the ball diameter m millimetres) 
IS constant Some one ratio for L/D* should always 
be used for one class of alloys for the copper alloys 
with Bnnell hard numbeis from about 40 to 200 
the choice should rest between the ratio 5 as stan 
dardised in the United States or the ratio 10 which 
is favoured in some quarters m Great Bntam —A H 
Mundey and John Cartland Stereotyping Stereo 
typmg lb generally regarded by prmters as almost a 
trade secret The process was invented by a practical 
metallurgist Willi^ Ged an Edinburgh goldsmith 
in 1750 Stereotypmg was traced from the plaster 
of Pans process to the use of papier machd flong and 
from the simple stereo plates lor flat bed machines to 
the elaborate requirements of the modem newspaper 
A high degree of accuracy is demanded m the mech 
anical and metallurgical details m order to produce 
the good results which are a commonplace to every 
one J D Hannah and E L Rhaad Crystallisa 
tion cnect on galvanised iron sheets Manufacturers 
of galvanised iron and steel goods always seek to 
produce a zinc covered surface havmg large char 
actenstic spangles Small spangles or lack of 
spangles is disliked Ihe metal — iron or steel — ^has 
practically no influence on the result if the tempera 
turcs are satisfactonly mamtamed Pure zinc does 
not yield large spangln and too high a temperature 
inteneres by producing large quantities of a zinc iron 
compound which crystallises in needles on the metal 
The presence of tin or alummium does not produce 
the ciesired result but lead is effective The separa 
tion of the impure zme into conjugate solutions lead 
nch and zme rich at the dippmg temperature and 
the method of subsequent crystallisation may be 
the causes of these effects — K C Reader Effects 
of rate of coolmg on the density .md composition of 
metals and alloys The densities of pure metals and 
of alloys which solidify at a constant temperature 
are not affected by the rate at which they solidify 
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With alloya which sohdify over a range of tempera 
tore the slower the rate of solidification the lower is 
thedeasiW and when they are prepared m cyhndncal 
chill moulds they are less dense m the centre than 
at the outside When prepared in chill they are 
ncher on the outside in the component of the lower 
meltmu pomt— A H Mundey and C C Busett 
The enect of small quantities of nickel upon high 
grade beanng metal Nickel is now added to the 
well known beanng metal consistmg of tm 93 per 
cent antimony 3 5 per cent copper 3 5 per cent 
Tensile compression and hardness tests gave no 
mdication of improvement The comparison of hard 
ness at varymg mcreased temperatures exhibited no 
improvement In the case of me alloy with no nickel 
the hard copper tin constituent is very marlmd m its 
characteristic crystallme formation as seen under the 
microscope The presence of nickel even m small 
quantities results m a great diminution of this 
crystallme structure — Hikozo Endo The measure 
ment of the change of volume in metals during 
sohdification In the castmg process it is very im 
portant to know to what extent a change of volume 
occurs durmg solidification In 1888 Vmcentmi and 
Omodei calculated the change of volume of some 
fusible metals during sohdification from the change 
of density at the meltmg pomt E Wiedemann Paul 
Pascal and I ouis Hackspill also used tins method 
M Toepler studied the change of volume by means 
of a duatometer he suggested a relation of the 
change of volume of a metal at meltmg point to its 
atomic weight K Bomemann and t Sauerwald 
measured the density of metals at various high tein 
peratures usmg the principle of Archimedes by means 
of a mixture of sodium and potassium chlorides as 
hquid The method of investigation now used for 
metals havmg melting pomts up to 1100® C which 
was suggested by Prof K Hmda consists m the 
measurement of the change of buoyancy of a metal 
suspended m an mactive liquid during its solidifica 
tion or melting by means of a tliermobol ince 
Septembei 12 — Mane I V Gsyler The constitu 
tion and age hardening of the quaternary alloys of 
alummiura copper magnesium and magnesium sih 
cide Alloys containmg up to 6 per cent copper 

4 per cent magnesium and 4 per cent magnesium 
sihcide were used When cop^r magnesium and 
m ignesium sihadc are present in alummium .my two 
of these components have a marked effect on the 
solubihty of the third and ultim itely CuAl, and Mg,Si 
are both thrown out of solution If copper and 
magnesium are present in a ratio greater than 12 to 

5 approximately then tlie alloys when quenched from 
high temperatures age harden at room temperature 
owing to the difference m the solubihty of Mg,Si at 
the quenchmg and ageing temper ituie Age harden 
mg 01 alloys of the Duralunun type is due primarily 
to Mg,Si md the addition of magnesium and copper 
w important since both reduce the solubihty of 
^iSi at high and low temperatures and consequently 
rMuce the maximum age hardness due to Mg,Si — 
Uhek R Evans The electro chemical character of 
Mrrosion There are two mam types of corrosion 

that accompanied by evolution of hydrogen is 
characteristic 01 reactive metals placed in acid solu 
nons but the velocity vanes greatlj with the degree 
of punty of the metm (2) slower corrosion deter 
mmod by the diffusion of oxygen to the metal and 
comp^tively mdependent of the punty When a 
m^l u immersed in a solution of potassium chlondc 
VI produced at the cathodic portions the 
ct^nde of the metal at the anodic portions and the 
h ydrox ide is precipitated where these meet The 
oleeme current xw^nced accounts for thh greater 
part of the corrosion actually observed Generally 
NO 2813, VOL. 1 12] 
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the cathodic areas are those to which air has free 
access while the anodic areas are those protected 
from aeration Corrosion usually proceeds most 
rapidly at the comparatively unaeratea places — Whence 
the intense corrosion observed m pits and over 
areas covered up by porous corrosion products — 
Douglas H IngaJl Experiments with some copper 
wire cohesion a function of both temperature and 
cold work Five samples of copper wire were used 
soft annealed and four degrees of cold work given by 
25 40 50 and 74 per cent reduction of area by 
drawing The cohesion at high temperatures was 
determmed by placmg given loads on the wire at 
atmosphcnc temperature heating the wire and deter 
mmmg the temperature at which it broke All the 
samples gave sumlir graphs m which with rise of 
temperature the cohesion decreased along a straight 
hne to a constant critical temperature of 330* C , 
beyond which the cohesion was represented by a 
sliarply descending curve Ihe equations to the 
straight Imes Cao bT and to the curves TC* b 
(where C - cohesion and T = temperature) showed that 
the percentage increase of the constant b and the 
percentage decrease of the constant n were repre 
seated by the correspondmg percentage reductions for 
any given cold worked wire with tlie exception of 
75 per cent reduced wire At the critical mflection 
temperature the material was comparatively ex 
tremely fragile — D Hanson G B Marryat and 
C race W Ford Investigation of the effects of im 
purities on copper Pt I —The effect of oxygen on 
copper 1 he effect of oxygen up to a concentration 
of o 36 per cent on pure copper was mvestigated 
The mccnmical properties are not much iffected by 
small quantities of oxygen and copper containmg as 
much 08 o I per cent differs very slightly from pure 
copper The electrical conductivity docs not fall 
lapidly and values cxceedmg 100 per cent of the 
International Standard are obtamed m all anneiled 
matenals containmg less than o i per cent of oxygen 
This IS due to the low solubility of the oxide m solid 
copper The oxygen bearmg metals can be con 
sidered as a heterogeneous mixture of pure copper 
and finely divided particles of cuprous oxide There 
IS 1 soft ductile copper matrix in which harder 
particles of cuprous oxide are distributed so as to form 
a mechamcal mixture — Hugh O Neill H irdncss tests 
on crystals of aluminium Bnnell tests showed that 
at low loads the different ciystallugrapUic planes 
resist penetration to different degrees and mve m 
dentations of different shapes In the Bnnell sense 
Ac (no) flee IS the hirdest and tlie cube (ooil 
face appears to be the softest But Ae load 
required to immerse Ac ball is app irently the same 
m all cases Crystal boundancs are without anj 
ipjrtciable effect in mcreasing Ac resistance of 
ilummium to penetrati in — II I Coe The behaviour 
of metals under compressive stresses Compression 
tests cimcd out on small cyhnders of metaJb show 
Aat with successive mciemcuts of loads plastic flow 
occurs after the el istic limit lias been exceeded at an 
mcreasing rate At a certom load Ac rate of flow 
changes abruptly mctaE such os tm and lead be 
coming perfectly plastic harder metals becoming 
more plastic than under ptecedmg loads and im 
mediately succeedmg loads Hie term cnlical 
plasticity IS used to mdicate Ac hange in the rate 
of plastic deformation which most metals exhibit at 
apdrticulir load Anne tied metals flow at a compara 
lively l>w lo&d and Ac rate of flow mcreises up to 
Ae food corresponding to cntical plasticity when 
worked Aey are more resistant to compressive 
stresses until they approach Ae load correspondmg 
to a cntical plasticity when Aey suddenly coUa]^ 
and a markM temj^rary flow occurs — Albert M 
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Port«Ttn and Pierre CheTenard A dUatometnc study 
of the transfoimatioiis and thermal treatment of 
hght allo3r8 of alumimum DUatometnc methods 
using the recordmg diSerential dilatometer permit 
of the study of the transformatioDs and the mech- 
amsm of heat treatment of the light alloys of aln 
mimum magnesium sUicon and in general of alloys 
contammg two phase umvanant transformations 
The stud} of the constant temperature transforma- 
tions by the differential dilatometer using a high 
sensitivity apparatus leads to general expressions 
representing the phenomena as functions of tune and 
temperature Quenching and tempering m these 
allo^ can be mteipretcd by the known variations in 
the solubility of MgiSi in the solid state, without 
assumm^ any further transformations — P Soldau 
Equilibnum m the system gold zinc (based on in- 
vestigations of electrical conductivity at high tem 
peratures) Ihe alloys of gold and nnc belong to 
the type of AR brasses where A is a metal belongmg 
to the hrst and K to the second group of the periodic 
system These alloys are of consid^orablc practical 
importance as m their chemical nature they arc very 
close to the ordinary br isses For the determination 
of clectiical conductivity at high temperatures a 
special app ir itus was constructed which was checked 
by detemunmg the transformation temperatures in 
iron md steel and con paring the resulS with those 
obtamed by otlier methods 

Paris 

Academy of Sciences, be^ember 3 — A 
d Arsonval m the clnir Alfred Errera A theorem 
of linkages — ^Alexandre Ra]chman Ihe Riemannian 
theory of trigonometncal senes M Puthomme 
Contnbution to the study of the secondary X rays 
Two metallic wires in the form of i cross give a 
single sharp radiogtaphic image but if a metallic 
screen such as a sheet of lead be placed between 
the X riy bulb and the wires then three images are 
observed one on each side of the miti il image The 
two addiUonal uingcs ire due to secondary rays 
starting from the edges of the lead screen Ine fact 
that a needle imbedded m the body may sometimes 
pve a faint extended iinige rendenng it difficult to 
locate is probably due to the same phenomenon — 
L F Terroine, P Fleuret, and Th Strieker The rflle 
of the deficient proteids m supplymg the minimum 
nitrogen requirement Expenments on the nitrogen 
assimilated by growing pigs from ammomum citrate 
and from gelatm The .unount assimilated vanes 
greatly with the mdividual ammal Oclatm proved 
to be supenor to ammomum citrate as a source of 
nitrogen — Mme Random Study of tlie vitamins 
in molluscs The presence of the antiscorbutic factor 
in the oyster From expenments on gumea pigs it 
is concluded that the addition of ovsters in suitable 
quantity to a diet not contaimng vitamm C is 
sufhuent to prevent symptoms of scurvy — 
Athanassopoulos The tunny fish of Greece 
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The Imperial Conference and Natural 
Resources 

A mong the problems being discussed at the 
Imperial Conference now beinf, held m London, 
one of the most important is tlic detelopment of the 
natural resources of the British Empire and this is 
a question which can no longer lx; approached on old 
fashioned empinral Imes On the rontmry a success 
ful solution can be expected only if the whole matter 
IS put on a ngidly scientific basis 

Ihe first need is for a scientific survey of each arei 
of the r mpire as a possible home of man The result 
of sut h a survey would lie a store of definite knowledge 
AS to (i) the vanous raw materials (food and other) 
to be expected from each area and (2) the extent to 
which any area at present contnbutes its proper 
share of such raw materials 

Two facts must however be faced before entennf, 
on any such survey for any part of the Empire One 
IS that the Empire is politically and etonomically 
oceanic We depend on the ocean nc t jnly for strategic 
security but also for tonomic and commercial pro 
spent/ and our consciousness of this has tended 
or tempted towards excessive dependence m the 
form of neglect of the tmy but vital homi supplies 
until we no longer attempt to grow bread enough for 
our needs dunng even a quarter of tbe year Indeed 
Mr Churchill s famous motor park is still a wilderness 
of hulks cumbenng some of the best wheat land in 
England and across the Middlesex border from 
Sliugh a housing authonty thought that the best 
bnck earth m Middlesex was a good foundation 
for bnck cottages We may agree entirely that 
working men had as much nght as any one eEe 
tc the best land m the parish and set question the 
suitabihty of bnck earth for any house sites and 
resent its bemg ahenated from its proper work of 
providing food by mtensive culture 
Space forbids detailed treatment of the homeland 
but the fundamental factors must be kept in mind 
In the first place we ought to add 8 000,000 teres to 
our arable area and put 250 000 men on them then 
in any emergenc y we could guarantee four fifths of 
the adequate minimum of wholesome and nounshing 
food for all our people Then literally some milhons 
of our people never taste a drop of fresh English milk , 
and the way to increase and cheapen the supply is to 
increase our arable area Denmai^ is so small and so 
highly specialised that it scarcelygives a fair comparison 
But m 1913 even Germany produced 485 lb of bread 
per bead of populauon (against our 90 lb ) and so had 
only 35 per cent of her farm area under grass (against 
our 60 per cent ) and was able to rear one head of cattle 
to tbe acre, wlule we reared only one to three acres 
Lastly, our method of raisuig meat is appallingly 
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wasteful It takes 48 lb of cereals fit for human use 
to raise one pound of beef even the pig by far the 
most cconomiLal converter, consumes 3000,000 tons 
of human food to produce 250,000 tons of pork, 
ham, and bacon Ihe saving of lime and money 
and ships, if we imported the meat instead of the food 
for cattle would almost psy our whole unemployment 
dole , and even the bacon, equal in quality to that for 
which we paid Denmark about 30,000,000! last year, 
could be imported from our own tropical dominions, 
for tropical bacon is as firm as English bacon, 
if the pigs are given c(x;unut in their food 
Ihc Untish Empire unlike other big empires, is 
an epitome of the world, so that we have naturally 
a chmatic base for classifying natural regions and 
we can distmguish half a doren broad types Each of 
them has its appropriate products, and should be en- 
couraged to produce these , and the various areas, bemg 
scattered over the whole world have complementary 
seasons Of these broad types the most important 
arc the temperate, the Trade wind and the monsoon 
The temperate type as seen m Canada, has maime 
margins and continental intenor, and these manne 
margms, whether dominated by snow, as in the cast, or 
by ram, as in the west, are specially timber areas and 
should grow and market forest products In 1922, 
Canada produced very nearly 3,000,000 cords of pulp 
wood and more than 1,000 000 tons of ncwspnnt , and 
yet just before the War we were importing from Germany 
more than twice as much wood pulp os we imported 
from Canada and more than ten times as much paper 
The cleared forest is not suited either by soil or by 
climate to the growmg of grain, but makes admirable 
pasture , and exports should be m small, solid, and 
imperishable form, eg butter and cheese Canada 
and New Zealand already send us 80 per cent of all 
our imported cheese, and Canada alone < ould supply all 
our needs Ofl each margm, a cold sea current is 
exceedmgly favourable to fishmg and on each margm 
orchard trees flourish almost as well as forest trees 
1 ish fruit, forest, and dairy products are, therefore 
natural exports Ihe dry contmental mtenor is 
natural grassland with early summer ram, which is just 
as favourable to gram-growmg as the perennial ram of 
the margm is to forest Canada is now the largest 
producer of wheat m the world — capable of produemg 
400,000 000 bushels a year 
Our Trade wind areas are partly insular and partly 
continental Ihe islands already produce the finest 
sugar and coffee m the world, and have almost 
unlimited possibilities in the way of raismg fruit and 
tobacco They could easily produce all the sugar and all 
the coffee that we need, and yet, m 1913, 90 per cent of 
our sugar and 85 per cent of our cofiee came from 
outside the Empire 
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The contmental part of the Trade-wmd region is 
mamly savana, capable of produemg almost unlimited 
supplies of cattle and maize and tobacco, and m several 
areas already raismg large quantities of cotton, to 
which the slow changes of Trade wmd < limate are very 
favoumble, as they are also to tobacco For example, 
Nyasaland raises excellent ‘ Fgjptian ” cotton on its 
heavy soil, and equally good tobacco on its hght soil 
If every native on this African savana was guaranteed a 
supply of “ Salisbury White maize, and was excused 
his hut tax if he planted a certam area under cotton, the 
Untish Empire would become the greatest producer of 
maize in the world, and m two years the Afncan 
savana would be sendmg us 2,000,000 bales of 
cotton 

This question of cotton, however, is more important 
m the monsoon region India already rules the market 
of the world for jute, tea oil seeds, and nee , and her 
population is of a very different type from that m 
Afnca India is, thercfori the only area where there 
can be an tmmedtaU increase of any product which 
requires a great deal of labour , but unfortunately, 
India, like Nigena bemg a monsoon area, gets its heat 
before its ram — which greatly handicaps the quality of 
many crops, especially cotton In the meantime, India 
raises the worst cotton m the world, so far as length of 
staple IS concerned, and very nearly the worst m the 
world for yield per acre (85 lb ) But wherever cotton 
can be grown entirely by irrigation, as m the north- 
west, or where the ram comes before the heat, as m the 
extreme south-east, there could be a very great mcrease 
of calico cotton — our greatest need , and India is 
not troubled, as Nigena is, with a short growmg season, 
which involves the natives m the necessity of providmg 
all food crops before thmkmg of growing cotton 

Ihese scattered examples may illustrate the sort of 
hnes on which a geographical survey of the Empire 
would proceed Such a survey has been already 
roughly made, and its results may be summarised as 
follows — Ihe Empire ran produce (1) all the wheat 
and oats, maize and nee, that we need, and most of the 
barley , (2) all the tea, cofiee, cocoa, sugar, and oil- 
seeds (marganne) , (3) all the beef, mutton, pig, and 
rabbit products that we need, and most of the leather, 
(4) all the wool, rubber, jute, and sisal, and fully half the 
cotton , and (5) all the most important constructional 
and mdustnal timber In some of these coses, the 
Empire is already absolutely supreipe , e g tea, cocoa, 
wool, rubber, and palm oil All of them could be pro- 
duced without a raismg of pnee, probably with an 
actual lowermg of it , and it is obvious that an adequate 
mmunum of all should be produced Only m this way 
can we get nd of a foreign monopoly, as m cotton, and 
foreign control, as in maize and meat 

L W Lydk 
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Aitken’s Suentific Papers, 

CdtUcUd Setettitfic Papers John Attken, LLD,FRS 
Edited for Ae Roval Society of Edinburgh (with 
Introductory Memoir) by Dr C G Knott Pp 
XXI + 591 (Cambridge At the University Press, 
1933) 305 net 

T he late Dr John Aitken bequeathed to the Rojal 
Society of Edinburgh a sum of looof to be 
expended in issumg a reprmt of his more important 
suentihc papers The work of editing the collection 
was assigned by the Soaety to its General Secretary, 
the late Dr C G Knott, and the present volume is the 
result 

Aitken’s contributions to saence and to its literature 
extend over half a century, and include about a hundred 
papers contnbuted to various societies and periodicals 
The sub]ects tanged over a remarkably wide held 
Safety-valves on steam boilers, colour vision glaciers, 
thermometer screens, colours m the sky and sea, are 
only a few of the subjects dealt with beyond the mam 
work which occupied his attention for more than forty 
years The selection here presented consists of thirty 
eight of the more important papers, and has been made 
with great care The volume, which mcludes a brief 
account of Aitken s hfe and work, meets a real need, 
for in recent years the Royal Soaety of Edinburgh has 
had to reprint some of Aitken s papers more than once 
The most notable contribution made to science b> 
Aitken was his study of dust in the atmosphere and of 
the physical phenomena to which it gives nse Ihis 
forms the subject of no fewer than fourteen of the 
collected papers He was drawn to the mquiry from 
consideration of the phenomena accompanying changes 
of state and especially of the acceleration of such 
changes m the presence of " free surfaces ’ In his first 
paper, on “ Dust, Fog, and Clouds, he states his main 
conclusion, 

‘ Molecules of vapour do not combine with each other 
and form a particle of fog or mist , but a free surface 
must be present for them to condense upon Ihe 
vapour accordingly condenses on the dust suspended m 
the air, because the dust particles form free surfaces 
at which the condensation can take place at a lugher 
temperature than when they are not present Where 
there is abundance of dust there is abundance of free 
surfaces, and the visible condensed vapour forms a 
dense cloud but when there are no dust particles 
present there are no free surfaces, and no vapour is 
condensed mto its visible form, but remains m a 
supersaturated vaporous condition till the emulation 
brings It mto contact with the free surfaces of the sides 
of the receiver, where it is condensed ” 

Aitken was not the first to reach this conclusion, for 
he had been anticipated by Couher, whose jraults had 
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been published five years earher But of the absolute 
mdcpendence of Aitken’s work there can be no doubt, 
and his more extensive researches opened out the field 
of inquiry m such a manner that his name will always 
be associated with the subject He proceeded m later 
papers to develop it further to describe Ingemous 
apparatus devised for counting the number of dust 
particles (or rather condensation nuclei) in urat volume 
of air, and to state the results of a large number of 
observations, m widely different conditions, on the 

dustiness ’ of air m houses, towns open country, and 
seashore, and on roountam heights 

The present writer heard Aitken giving some of these 
pajiera to the Royal Society of Edmburgh, and had the 
privilege of working at the subject under his guidance 
One was at first struck with the confidence with which 
Aitken stated his results, but there was always the note 
of reservation when a possible alternative was presented 
Lookmg back on these early days, and in the light of 
later work it can be seen that although his results 
seemed straightforward and their interpretation ob 
vious, Aitken was troubled by the fear that something 
more lay behind them This is evident from his 
guarded language m speakmg of the anangements for 
filtenng dust out of a sample of am and his insistence on 
the readmess with which condensation takes place m 
the presence of alkaline salts and sulphur compounds 
The fuller knowledge came later with Wilson’s expen 
ments on the condensation of supersaturated vapour 
upon the ions in a gas , and evidence, collected together 
in Dr Simpsons recent Royal Institution lecture 
(Nature Supplement, April 14), has accumulated to 
show that condensation at or near normal pressure 
takes place only on the hygroscopic dust particles In 
another direction, too, Aitken s work has been supple 
mented His explanation of the producti « of fog, 
especially the smoky fog of towns, was insufficient inas- 
much as It (necessanly at that time) took no account of 
those temperature mvcrsions at comparatively low 
altitudes which prevent the lateral or vertical escape 
of smoke laden foggy air But he was more neaiiy 
correct in his deduction that — 

Wc must remmd those who are crying for more 
perfect combustion m our tumaccs and grates that 
combustion, however perfect, will not remove or 
dimmish fogs It will, however, make them cleaner, 
take away their pea soupy character, but will not 
make them less frequent, less sulphurous, less per- 
sistent, or less dense ” 

Aitken s next contribution of importance was his 
paper “On Dew’’ (1885), in which he showed that 
deposits of dew are produced b> the condensation of 
water vapour nsmg from the soil, and that the dewdrops 
on grass aie formed from water exuded from the pores 
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of the leaves when the overlying air is already satur 
ated His excursion into the dynaimts of travelling 
cyclones and anUc> clones forms a less fruitful but not 
less interesting portion of his work Bv an expen 
mental arrangement of the ingenious kmd that might 
be expected from him, he sought to demonstrate the 
flow of air into a region of low pressure Inside, and 
near the lower end of, a vertical metal tube three gas 
jets were lit and the lines of flow of air into the up 
draught m the tube were then studied The spiral 
motion was represented as being due to non uniform 
distnbution of velm ity m the hon/ontal plane through 
the lower end of the tube His theory was that anti 
cyclonic areas supplied desrendmg and therefore heated 
air to cyclomc areas, and also supplied the cyclone 
with part of the tangential force necessary for produc- 
mg the spiral circulation so well known in cyclones ’ 
Further, that — 

‘ the upper wmds, circling from the anticyclones, and 
to the () clones, by moving more quickly, and b> 
moving at an angle across the lower air tend to prevent 
the latter rising, even although it be the lighter The 
effect of this IS to drive the hot moist air lying 
near the earth s surface to the circumference of the 
anticyclone where it is puked up by the cyclone, and 
as the spirally movmg cyclonic winds also tend to 
prevent the lower air nsmg, the hot moist air is swept 
into the front of the low-pressure area and it is 
drawn into the centre of the depression and forms 
the core of the cyclone ’ 

Sir Napier Shaw has pomted out, however, that the 
difficulty hes m deciding whether or how far any ex 
penment such as Aitken s really reproduces the natural 
conditions on the larger stale To begm with, that 
portion of the atmosphere within a cyclonic area has 
no resemblance to a vertual column the height of 
which IS a dozen times its diameter , its axis is most 
probably not vertical , it is not provided with a con- 
stant heat supply at its base , its core is almost 
certamly not a mass of warm moist air , and the distn 
bution of temperature is not symmetneal about its 

‘ centre Lastly, the whole system moves m a field 
of force the charactenstics of which are not altogether 
simple Thus, although Aitken’s experiment forms an 
ingenious illustration of eddy motion m a fluid, his 
theory of cyclonic motion has not done much to advance 
the subject, except that it has stirred up the interest of 
others m the matter Recent years have brought 
additional information, hut the end is not yet, nor 
will that be reached without more extensive exploration 
and study of the first six or eight kilometres of the 
atmosphere lymg over and withm cyclonic areas This, 
perhaps, is the greatest need of the meteorology of 
to-day 

Notice must be taken of the admirable sketch of 
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Aitken s work, drawn up by the late Dr C G Knott 
He shows Aitken as a typical example of the pnvate 
scientific mquuer— a class to whom Bntish saence 
owes much With ample pnvate means, he pursued 
his mquincs m his own time and m his own way, happy 
m freedom from those distractioas which seem in- 
separable from tlie occ upation of official position He 
did his work because he loved it , he sought for the 
truth because it was “ somethmg true and good for 
ever, not the mere outcome of craft or expediency ” 
Dr Knott s editorial work has been done with care 
anddiscnmination But a melancholy mterest attaches 
to It, for the date of his imprimatur shows it to have 
been the last piece of work in a long and useful life 
ACM 


A Zoological Tribute 

Bydragen tot de Dierkunde Ui^egevm door Het 
Kontnklijk ioologuch Genootschap Natura Artis 
Magistra te Amsterdam Feestnummer mtgegeven bij 
gelegenhetd van den ^osten gehoortedag van Dr 
Max Weber, oud Hooglseraar in de Zoologte aan 
de gemeente Vniveniteit te Amsterdam Pp 34a 
(Leyden J Bnll, 193a ) 35 guilders (3/ is 8 d ) 

T owards the end of last year the Royal Zoo- 
logical Society Natura \rtis Magistra of Am- 
sterdam issued the twentj second number of its 
pubhcation, ‘ Bydragen tot de Dierkunde " (Con- 
tnbutions to Zoology), on the occasion of the seventieth 
birthday of Prof Max Weber To this large volume 
no less than forty four zoologists have contributed 
papers on various subjects, and all thus unite, each 
m his own wav, ' to wea\ e a small leaflet into the 
wreath which his adorers, fnends, and pupils offer 
hun on this festivity ” 

As the table of contents itself includes a considerable 
number of papers, it is easy to understand that we 
i»nnot possibly gise a summary of each contribution 
in particular, for such an account would exceed the 
limits of the space available in Nature We must 
therefore content ourselves with mentiomng those of 
special mterest, first to the disUnguished zoologist to 
whom the collection is dedicated, and next from the 
point of view of science 

No more smeere admiration of Weber’s mvestiga- 
tions of the fauna of the Dutch East Indies, and 
his endeavours to establish scientific collaboration 
between the colonies and the motherland, can be 
expressed than is done by Komngsberger m his partly 
histoncal, partly modem, consideration of biological 
research work in Dutch Asiatic colomes The zoo- 
geographical problems of this archipelago, which have 
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occupied Weber’s interest since his first explorations 
in those regions, now nearly forty years ago, furnish 
the reason for Hugo Merton’s contribution, a paper 
" Zur Zoogeographie der Am- und Keiinieln,” resummg 
the results of his own scientific expedition in this 
mtcrestii^ eastern region which shows such relationship 
to Austrahan fauna 

The connexion with the fauna of British India, 
studied several vears ago by the saentific staff of 
the Indian Museum at Calcutta, mduced Annindale 
to choose as his subject a discussion of the “Marine 
Element m the Fauna of the Ganges ” The hio 
logy of such intermediate territories between normal 
fresh water and real sea water has always been a fairlj 
difficult subject for comparison m different areas, and 
this may be partly attnbuted to the lack of agreement 
in the use of the expression “ brackish water ’’ 

An attempt to suggest some unanimity has been 
made here by Redeke ‘ Zur Biologic der nieder 
landischen Brackwassertvpcn ’ Following Finar Nau 
mann’s mvestigations of the food salts of the aquatic 
organisms, Redeke liased his division of the con 
ditions of life m brackish water on so-called chlonne 
spectra These pages should be of special mterest to 
several British zoologists The most important divi- 
sions are 
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Several species are mentioned that are typical lor 
each salinity I hope British zoologists will adopt 
these divisions also— or propose better ones 
As the volume is dedicated to the „reitest living 
Dutch zoologist, wc are not astonished to meet a 
number of papers which arc more or less m dose 
relation to Weber s own fields of invcstij,ation Ihus 
his fnend, L F de Beaufort, gives Some Remarks 
on the Anatomv of the Melano tseniinB, those 
remarkable fresh water fishes of Austriha and part 
of the neighbouring archipelago A fine Rontgen 
photograph shows their peculiar skull form, with the 
charactenstic protmding mouth caused by the shape 
and jxisition of the pnemaxillie 
H C Delsmon opens here a series of studies on the 
development of larval fish of the Java Sea and sur 
rounding waters, earned out in the laboratory for 
manne mvestigations at Batavia This branch of 
science may have a successful future for purely scientific 
as well as for economic purposes, as hitherto it has 
been very httk studied m tropical seas 
The director of the Zoological Garden at Amsterdam, 
C Kerbert, contnbutes from his nrh collection and 
hu long expenence a survey of what we know about 
NO 2814, VOL. 1 12] 


pregnancy, birth, adolescence, and lifetime of Htppcpo- 
tamus amphthus, observed in the different zoological 
gardens of Europe 

Only a short time before his death, Kukenthal 
drew up the results of lus study of a foetus of the 
Greenland Right Whale, ‘ Die Brustflosse des Groen- 
landswales, Baleena myshcetus L ’ The study of these 
largest of mammals is a territory on which Weber 
and Kukenthal often met, and more than once has 
been the subject of sharp controversy as well as of 
sincere appreciation 

We now pass to those papers which are more 
distantly related to Weber s personality or to his own 
scientific work and os such can only be regarded as 
the outcome of the focus of the authors’ immediate 
mterest They fall into two chief groups systematic 
and anatomical-phylogcnetical De Meyere on Javanese 
agromyzmes, Doderlem on the genus Calbaster, de 
Man on manne nematodes, Eigenmann, Metrelaar, 
Clark, Nelly de Roov, and Horst , indeed, thev are not 
the least of zoologists who work as “ mere ’ system 
atists An admirable paper on Repeated changing 
of Body forms m the Course of the Phylogeny of 
feleosteans ’’ has been contributed by Abel Here 
again wc are astonished at the author’s “ biological ’’ 
treatment of a subject so dead as the paleontology 
and phylogeny of extinct fishes 
Dollo, in his oven way of discussing matters, gives 
a survey of some of the remarks and opposition 
offered against his theorv of evolution, dealing here 
witli the seiondarv nectonic life of Pnstis and Cerato- 
ptera and the rolling back of the curled shells of fossil 
tetrabroni hous cephalopods According to Dollo, these 
instances are but secondary adaptations aci omphshed 
along another way 

Pinally, we wish to direct attention to Dubois’ 
paper on the question whither the brains of domesti- 
cated dogs have increased in volume in lompanson 
vith those of wild races of dogs and foxes 1I« has 
worked out aicuratcly the results of his meosuremints 
and weighings, and concludes that, contrary to the 
usual opinion that domestic anunals should have 
increased in brain weight, tame dogs at least are 
provided with smaller braias than their wild congeners 
From the fourteen contnbutions to this work 
written m the English language reference can he made 
onlv to that of R F Scharff “ On the Origin of the 
West Indian Fauna ’’—a complicated problem 
The volume is attractively Uustrated, the first 
lull-page bemg a fine portrait of Weber Paper, print, 
and illustrations are fully up to the usual standard 
of the publications of the firm of E J Bnll, of Leyden. 

W G N VANDESSUUN 
O L 
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American Chemical Monographs 

(1) Tht Ongtn of Spectra By P D Foote and F L 
Mohlcr (Amcncan Chenucal Soaety Monograph 
Senes) 250 (New York fhe Chemical Catalog 
( o Inc , 1922 ) 4 so dollars net 

(2) The Proptrhes of Electncally Conducting Systems 
Including Flectrolyies and Metals By Prof ( harles 
A Kraus (Amencan Chenucal Society Mono 
graph Scries) Pp 415 (New York The Chenucal 
Catalog Co Inc , 1922 ) 4 50 dollars 

(3) Glue and Gelatin By Jerome Alexander 
(Amencan Chemical Society Monograph Senes) 
Pp 236 (New York The Chemical Catalog Co 
Inc , 1923 ) 3 dollars 

(4) Catalytic Action By K (Jeorge Falk Pp 172 
(New York The ( hcmical Catalog Co Inc , 1922 ) 
2 so dollars 

(i) '“p'HE monograph on The Ongm of Spectra 
i has been well wntten by highly qualified 
authors The subject is not an easy one to handle, 
espccuUy in \iew of the fact that the mathematics 
involved m the quantum theory of spectra is so difficult 
that only those who have specialised m advanced 
mathematics can hope to follow it The utmost that 
can be done, therefore, in presentmg the subjects to 
chemists is to try to give to them a clear picture of the 
general nature of the problems and of the solutions 
which have been found for them, without attempting 
to display the mtcrmediate stages of the work 
Under these conditions, it is no senous reflection 
upon the authors of this monograph to say that Prof 
Bohr has achieved a greater measure of success in the 
difficult, if not almost hopeless, task of explaining his 
theones to readers who are unable to undersUnd the 
arguments on which they are based This monograph 
IS, howcv ir, mui h more expenracntal m chanu ter than 
Bohr s The Theory of Spectra and Atomic ( onstitu 
tion, and is liberally provided with photogrophu 
reproductions of sinctra of the most diverse types, 
mdeed, m the matter of successful illustration this 
book may be compared with the publications of Prof 
R W Wood, some of whose photographs are repro 
duced m the present volume 
As a general conclusion it may be said that the 
authors of the monograph have rendered a valuable 
service to chemists by bringing together so much m 
formation in reference to spectroscopy , but that they 
have probably overrated the mathematical and physical 
equipment of their readers The result is that even a 
physical chemist, with a keen mterest in spectroscopy, 
is likely on reading this book to feel that he is being 
earned— no doubt by highly competent swimmers— 
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mto rather deep water, where he is imly occasionally 
allowed to touch bottom, or to exerase his own limited 
powers of swinunuj|g 

(2) Prof Kraus deals with a subject with which 
physical chemists are much more famdiar His book 
professes to cover the properties of electncaUy con- 
ducting systems m general , but, m actual fact, metallic 
conductivity and gaseous conductivity occupy so small 
a portion of the volume that the monograph u really 
concerned only with hquid electrolytes, although it 
contams a final chapter on " The Properties of Metafile 
Substances ' 

Barber writers on electrolytic conductivity, espea- 
ally those of the German school, have erred m paying 
attention almost exclusively to aqueous electrolytes 
This inevitably leads to a distorted view of the pheno- 
mena, smee properties which are quite exceptional are 
accepted as normal if they happen to exist m aqueous 
solutions Prof Kraus, as a distinguished research- 
worker in the field of non aqueous solutions, is par- 
ticularly well qualified to give a broader view of the 
phenomena His presentation of the subject, there 
fore, leav cs the reader with the ieehng that, under the 
guidance of the author, he has surveyed the whole 
width of the field, instead of bemg conveyed across it 
on a narrow stream of conductivity water with such 
high banks that the greater part of the field is shut out 
from his view 

(3) Mr Alexander’s book on “ Glue and Gelatin " 
18, in the opinion of the reviewer, of a much lower 
standard than the two preceding volumes Ihe author 
has already wntten a book on ' Colloid Chemistry, 
but IS not well known to English readers From the 
book Itself It IS difficult to know whether the author 
IS a colloid chemist who has taken an mterest m the 
manufacture of glue, or a glue chemist who has taken 
an mterest m the theory of colloids In any case the 
monograph lays itself open to cnticism by the fact 
that It IS neither a complete technical handbook nor 
a satisfactory theoretical treatise 

It IS indeed difficult to picture the mental attitude 
of the author of a tecbiucal woiic who finds it necessary 
to warn his readers of the importance of possessmg 
“ mmds flexible enough to fit all the facts of Nature ” , 
or of the wnter of a book on glue who proceeds to 
inform his readers that " the deamal m the atomic 
weight of hydrogen 1 008 represents electrons ” 
Although the work contams a considerable amount of 
information, as well as many quotations from papers 
to which references are given, it is very badly put 
together In this case at least the Amencan Chemical 
Soaety has made itself responsible for a work which 
ought to have undergone drastic revision before 
being issued 
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(4) Dr Falk’* book on ” Catalytic Action ” has not 
been written under the authority of the Amencan 
Chemical Society, although it 19 issued by the same 
publishers, and it differs in style from the monographs 
reviewed above only m the absence of the Society s 
impnnt and general mtroduction Dr Falk has 
recently published a book on “ Chemical Reactions ” 
m which he lays stress on the formation of intermediate 
addition compounds , he represents these by enclosmg 
the formulc of the reacting substances in large square 
brackets, similar to those used by Werner to represent 
co-ordinated complexes The present volume is m the 
mam an interpretation of the phenomena of catalysis 
on the basis of this theory 
The theory itself lacks the preciseness of Werner s 
theory of co-ordmation, and does not lead to any 
marked sunphfication of the task of explaming the 
phenomena of catalysis In this respect it is mdeed 
less helpful than the crudely mechamcal theones of 
adsorption which have so clearly proved their utility 
m recent years and arc described m the tenth chapter 
of this monograph The author states m his preface 
that he has not attempted to cover the whole field of 
catalytic reactions, but has discussed only sufficient 
ca^es to illustrate his own particular pomt of view 
Since this point of view u not especially helpful, the 
ordinary student would probably be well advised to 
use a text book written from a less specialised aspect 
but research workers on catalysis may well find fresh 
inspiration m a novel way of looking at familiar facts 


Characters and History of the Ferns 

The Ferns {Ftbcales) Treated Comparaiively mlh a Vtew 
iothetr Natural Classificatton By Prof F O Bower 
Vol I Analytical Examnation oj the Criteria of 
Comparison Pp X + 3S9 (Cambndge At the 
Umversity Press, 1933 ) 30s net 

T he publication of the present volume is of peculiar 
mterest to all who seek to understand the inter 
relationships- of hvmg oigamsms Consistmg, as it 
does, of some 360 pages of beautifully produced and 
Iilierally illustrated matter, this book is indeed a 
literary effort of which both author and pubhshers may 
well be proud 

It has been Prof Bower’s intention to present not 
only a reasoned stotement of the relative ^ue of the 
intena on which the systematic groupmg of the ferns 
must for long be based, but also to mdicate for them 
probable relationships with other primitive phyla, and 
thus to render the comparative study of their phylesis 
I ontnbutory to still wider views on the descent of land- 
living oigamsms The present volume deals primarily 
ivith the entena of systematic comparison themselves 
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Presentmg as it does for the first time m the history of 
the literature of plant systematic* a fully co ordinated 
and closely reasoned statement on the values ascribed 
to the characters considered, it forms a conspicuous 
landmark in the progress of systematic thought and 
wntmg 

On the entena drawn from the widest study of 
external form, cellular segmentation, leaf venation, 
the vascular system of the shoot, dermal appendages, 
the position and structure of the sonis, indusial pro 
tections, the characters of the sporat^pa and spores, 
spore output, the morphology of the prolliallus, the 
position and structure of the sexual organs, and the 
embryology of the sporophyte, the author’s rebuilding 
of the systematics of the ferns m the second volume 
will largely rest It is not too much to say that in this 
book Prof Bower has vahantly endeavoured to formu- 
late anew standards of phjletic companson whereby 
a new and more reasonable order will arise out of the 
chaos to which fem systematics had been reduced 
A chapter is devoted to each critenon considered, and 
a comprehensive and carefully chosen bibliography is 
m each case appended, chosen with the author s full 
knowledge of the literature of his subject 

Varied as are the sva>s whereby we arrive at our 
conclusions, our most absorbing interest, and mdeed our 
ultimate aim m the study of livuig organisms, lie m the 
determination of their inter rchtionships It is safe 
to assert that for the past generation the only method 
open for a reasonable understanding of the phylesis 
of any group of organisms has been the morpho 
logical method This Prof Bower has followed with 
admirable persistent y and foresight throughout a 
lifetime of active research Ihat the results have 
fully justified the means cannot for a moment be 
doubted To arrive at a reasonable grouping of the 
ferns from the comparative study of their characters of 
form, structure, and reproduction has been the av owed 
aim of the author for many years Tliat the meaning 
of the characters themselves expressed in form and 
structure still escapes us will be readily granted For 
many who have not followed his phvletic method, the 
absence of a final interpretation of structural 1 horacters 
may seem cause for delay m the acceptanu of the 
relative value of the characters discussed, and indeed 
of any wide apphcation of the conceptions of the 
relative prumtiveness or advancedness at which the 
author has arrived Instinctively, one revolts against 
the idea that Khirs must be the expressions of relatively 
pnmmve characters, while scales, on the other hand, 
are indicative of advance, even though the author has 
conducted vnth consummate skill a special pleadmg of 
the case, suj^rted on broad grounds by the illuminat- 
mg evidence of fossil-history That primitive ferns 
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were dominantly hairy is universally arcepted on the 
fossil evidence itself, but that hainness in a living 
organism — which on other grounds is considered 
adsanced — may be viewed as a relatively primitive 
( haractcr seems unjustifiable, especiallv m the absence 
of any intimate understanding of the meaning of either 
hairiness or scalincss m any living fern 
Tht case is similar, and mdeed must be so, with all 
the diaracters concerned, considered as they are by 
the author on the broad basis of structural comparison 
alone It is so, for example m the consideration of the 
vascular system of the axis, the venation of the leaf, 
and the gametophvtic generations , for although wc are 
now in possession of the fullest knowledge of the 
distribution and structure of vascular tracts and of the 
organisation of the sexual generation of many ferns, we 
still know nothing of the meanmg of conductive tissue 
in the ontogeny of any organism, or of the true values 
to 1^ assigned to the gametophvtes of any fern which 
may figure m a systematic discussion 
In the hands of a less skilful writer and pleader the 
conceptions of biological probability ” which underlie 
the author s treatment of structural characters might 
seem less allunng than they do m the pages of tins 
volume Tht weikness of the morphological method 
lies indeed in its inherent inability to explain the 
characters considered It must always lx: so, untd 
a closer cti operation has Ixtn secured ind persistentl) 
miintained between morphological and physiological 
mvestigitors Its strength hes m the knowledge that 
for long It must remain the sole avenue to wide general 
isations on phyletic relationships lo its weaknesses 
and to the tentativeness of the conclusions secured by 
morphological study alone, the author of this work is as 
fullv alive as is any student of phylogeny who would 
arrive, it some distant period, by physiological inquiry 
at a reasonable understanding of iny life process 
1 he very doubts and fears which the consideration of 
this book must naturilly arouse for those who have not 
emplojed the authors methods are however, integral 
parts of its puqiose We are on the ev c of new departures 
in morphological mquirv, in which a closer alliance 
between the pure physiologist and the morphologist 
will be sei ured It is good, then, to have this treatise at 
this time providing the sum of knowledge m a branch 
of biological science so admirably condensed and the 
philosophy which has grown with it so skilfully and so 
clearly presented The day of the fosmal mor^ologist 
is past the day of the causal morphologist is already 
with us It may yet be possible to present a work in 
which a chapter on “ the habit and habitat of ferns ” 
will form a satisfying conclusion to the treatise as a 
whole, for these are the expressions of the sum of the 
characters vnth which the author has dealt so ably 
NO 2814, VOL 1 1 2] 


Whatever Will be the fate of the classification which 
the second volume of this treatise is to provide, the 
present volume will stand as a classic m the presenta 
tion of the thought and work of a school of investigators 
who for a generation have made history m biok^cal 
inquiry The pages of this book should be read and 
re read by every student of descent, and its matter 
will be undoubtedly considered as a statement of 
structural fact which has seldom been surpassed in the 
literature of the natural sciences for clarity and just 
judgment J McL T 

Our Bookshelf 

ContnbtUions to Embryology Vol 14, Nos 65 71 
Publication No 377) Pp iin 163 + 15 P^^tes 
Washington ( amegic Institution, 1933 ) 3 50 

dollars 

Auonc noteworth> papers on the development of the 
circulatory system by I D fongdon H H Woollard, 
Florence R Sabin, and others this volume contains 
an important contribution by Charles A Doan to the 
solution of the problem of the bone marrow circulation 
His method of investigation was general injection, under 
a pressure of 130 mm of mercury, with an Indian ink 
solution, of the vascular system of about forty pigeons 
Bv this means he claims to hive brought to hght tht 
existent c of an extensive capillary plexus connecting the 
branches of the smusoidal, venous elements, arranged 
m tufts which probiblv form the active functioning 
vascular bed of the bone mirrow 
It IS suggested that the normal state of these blood 
channels, which must Ixj studied m hypoplastic 
marrows, is one of collapse This view the author 
correlates with his conclusion that the vascular system 
of the bone marrow is a closed system and with 
Drinkers discnmmating statement that red cells are 
apparently found outside the blood stream, and enter 
the moving eurrent as a result of growth pressure, but 
that their extnvascular ongin is not implied bv this 
presentation of the facts It is c lear that the capillary 
system desenbed would add to the endothelium of the 
larger vessels the amount represented in a close and 
extensive network throughout the marrow In the 
light of this Sabin s work on the ongm of blood cells 
in the chick embry o is reviewed The r etwus stnusotd 
of the author s text are the venous captUartes of most 
other wnters There is much to recommend the new 
term Another pomt of mterest is the author v 
dcscnption of the relation between the vessels of the 
marrow and those of the penosteum, and of the com 
pact tissue of the diaphjrsis 

the Vegetation der Erde Herausgegeben von Prof A 
Fngler und Prof 0 Drude XV Die tyiantenwell 
der boUmschen Anden und thres ostlicken Vorlande 
Von Prof Dr Th Herzog Pp vui + 358 (Leipzig 
W Engelmann, 1933 ) 37,000 marks 
The first part of the work under notice deals with tl e 
physical geography of Bolivia, a country comprising 
both high Ai^ean tableland and moist tropical forests 
This IS preceded by a short account of the vanous 
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botanical expeditions to Bolivia, one of the most 
important be^ that of Weddell, which led to the pub 
lication of his classical “ Chlons Andina ’ Dr Herzog 
has made two expeditions himself, and the book before 
us IS largely basixl on his own extensive travels and 
observations 

Ihe second part is divided mto chapters dealmg with 
the several groups and families of pWts which com 
pnse the flora The characteristics of the formations 
are described and a brief account of the different ecu 
logical regions found on the west and east sides of the 
Cordillera and m the high Andes is also given 
In the third and larg^t pirt the types of vegetation 
and the history of the flora are more fully deilt with, 
and throughout the book ^ere are numerous good text 
figures showmg the dUfu^nt types of vegetation from 
the low lands of the Gran Chaco the eastern edge of 
the Cordillera the Savanna region of Santa Cruz de la 
Sierra and the vast high Andean region which has so 
remarkahU a flora There is also a useful short chapter 
on the cultivated plants of Bolivia, and three vegetation 
mapis and plans com lude the volume Throughout the 
book the author mdicates the affinities of the flora to 
the floras of adjacent and distant countries 

(1) ^ Text Book of Dental Anatomy and Physiol >?y By 
John Humphreys and A W Wellings Pp viii + 
323 (London E Arnold and Co 1923) i6f net 

(2) A Manual of Human Anatomy for Dental Students 
By R Bramble Green Pp xi + 263 (London 
Benn Bros Ltd 1923 ) 182 aM 

Within its necessary limitationi, each of these books 
is adminble Hilf of (i) is devoted to comparative 
dental anatom> Ixing i well written and straight 
forward ac ount of an intricate subject which miy be 
expected to contribute considerably to the education 
as well as the instruction of dentu students If it 
fails at all it is when too great a desire for the brief 
and definite leads to such statements as thit the 
adoption of the erect attitude led to the pcrfti ting of 
the hand that marvellous piece of mechanism by which 
man s progress became assured and in consequence of 
this came the increase in cranial capacity and mtcl 
lectual development Such a statement moreover 
does not represent current views The less gcntril 
matter is excellent 

(2) Mr Green has filled a gap in the series of text 
books Ills account of the salient features of human 
anatomy is well arranged and wcU illustrated and he 
has shown 'great discretion m necessary omissions 
The ligaments called alar or check in the text are 
marked accessory m the correspondmg figure 
but mistakes are few 

Die Ifeilgifte nach etgetun toxikciogischen und ethno 
lopschen Untersuchungen Von L Lewm Pp xi + 
517 (Leipzig J A Barth, 1923) Grundzahl 
13 marks 

Dr Lkwin s monograph on arrow poisons is one which 
neither students of toxicology nor those who are inter 
ested m pnmitivc science and methods of warfare and 
the chase can afford to neglect Its comprehensiveness 
and careful attention to mmute detail arc such that it 
IS not surpruing to learn that it is the product of some 
thirty years study and research In an introductory 
chapter he surveys briefly the early use of jpoisoned 
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weapons, which were well known to the ancients and 
may, the author thinks, go back so far as late pakeo 
hthic times, if, that is his explanauon of certain 
grooves m Magdalcman bone implements is correct 
He then goes on to describe in detail the vanous forms 
of poison both animal and vegetable in use in all parts 
of the world, including Europe m early histone times 
Not only does he deal with their preparation, but he 
also considers their chemical composition and gives the 
result of experimental observations of their effects and 
the length of time in which these effects are produced 
Special attention has been given to the well known 
Upas or Ipoh poison of the Indonesian area and the 
curare of South Amenca and m both cises interesting 
aiiounts of these poisons are quoted from early 
travellen 

A Naturalist in Hindustan Bv R W G Kingston 
Pp 292 f 10 plates (London H F and G 
Witherby, 1923 ) 162 net 

liiBUEU with the spint of Fabrc, and possessing much 
of his ingenuity and accuracy, Major Kingston gives a 
fiscinatmg account of some of the ants spiders and 
dung burying beetles that he has watched and sub 
jeited to vanous expenmenU in a small patch of jungle 
in the lyzabad distnct Of the many good things 
that he sets before us perhaps the most interesting are 
his observations on the power of communication with 
one another that is possessed b> ants, and on their 
sense of direction That an individual Phidole ant 
having found treasure afield is able on returning to the 
nest to send forth direct to the treisure and unescorted 
an army of its fellows, compels our wonder The 
author however shows convmcingly by reference to 
other species how m all probability this imozmg faculty 
has been evolved from very simple and perfectly 
intelligible lieginnings — guid^cc of one follower by 
actual touch along the whole route is the starting point , 
progress towirds the complex phenomenon exhibited 
bv Phidole depended on successive refinements of the 
olfactory sense That sense of direction is possessed 
seems proven by the experiments cited but it is 
quite inexplicable to us 

La Lhimte el Itnduslne Numcro special ipai 1923 
(Congris Exposition des combustibles Iiquides ) 
Pp 852 + xcii (Pins 49 rue des Mathunns 1923) 

np 

La Societc de ( himie Industnelle organised in the 
month of Octolier 1922 an Internationa Congress on 
Liquid I uek, which appears to have fulfilled the objects 
of the Society A ven large number of scientific and 
practical problems due for solution, were discussed 
by the members of the Congress The results of their 
labours are seen m the 800 pages of this volume, 
which m effect becomes a text Ixiok illustrative of 
current procedure in the wuiUing and m the utilisa 
tion of liquid fuels Much is said of the prospect of 
future supphes, but little can be known wi^ certainty 
in view of the doubtful duration of the yield of known 
wells and the unknown possibility ol the discovery of 
further oU fields So small an area of the world has 
yet been surveved, and so little is known of the ongm 
of the vanous oils, that the time is not yet npe for the 
formation of broad pohaes A watchful, waiting 
1 attitude IS the only scientific one 
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Letters to the Editor 

\Tht Editor dots not ko>ri hnnself ttspotmblt for 
opinions expressed by his corresponiients Neither 
I m he undertake to return nor to correspond <tnth 
the writers of tejected manuscripts intended for 
tk s or any other part of NAiURF No noti t is 
taken of anonymous communuations ] 

Correlation of Upper Air Varlablea 

I DO not ste th^t I rof Mohilinobis (Nature 
September i p 3 3) hab gi\en any good reason for 
the statement that the correlation coefficients that 
I h ive obtained from the English balloon ascents iire 
to lie taken is the upper hmit of whit is possible 
excepting that Capt Douglas working on a different 
system in one specific instance h is obtained a lower 
vilue I freely admit they may be wrong unless 
one has a very large sample one ^w lys has to reckon 
with the casual error of a correlation coefficient but 
there seems no reason why I should not equally well 
accept Dr Chapm in s conclusion that they ire too 
low 

Taking Prof Mahalanobis s eijuation (i) (Memoirs 
of the Indian Meteorological Department vol xxiv 
pt u p la) trvnsposing it somewhat ami re 
irringing we get the fi flowing expression for the 
correction for the olistrvatioinl errors 



where x and j <lenotc the true departures from the 
mean and Vi the observed departures and a and b 
tlic errors 

T ct us take the special c ise of the correlation 
between pressure and temperature it a fixed height 
between 4 and 8 kilometres Here f, , is equal to 
o 85 and the ratios ? /s, and 5*/s, are known to have 
a value of about i ^ 

Substituting approximate numerical values the 
correction is 

o jo(o 85f.. 4 o Ssr,, r„ r»,) |-o 04(0 85 r,,) 

oo.(r„ rn)* 

Owing to its comparatively high numerical co 
efficient the first bracket is the important one and 
a negative correction requiies that r„ and r*, should 
be ncgitive and r„ and positive 1 can see no 
reason why the correlition values should be anything 
but casual they will cert unly be small Moreover 
X and y are positively and highly correlated and 
therefore r„ and r„ are likely to have the same 
sign so are ft. and hence it does not seem 
likely that the term c.in supply a large correction 
either positu e or negative 

In the second bracket the coefficient r., is certainly 
positive for the special case where a and b refer to 
the errors of temperature and pressure at about 6 
kilometres height Ihis is apparent because y, is 
calculated by I amnge s formula and a positive value 
of {a) mcreases the vuuo of Vi and therefore increases 
(6) but the casual error of y, due to faulty calibration 
or incorrect working up will prevent the corrdation 
between a and b being as high as o 85 and the term 
will be positive The third bracket u the s(]uare of 
a smaU quantity mulbphed by o 02 and is insignificant 
Thus li f^pjitars probable that on the whole the com 
puted cofltelation coefficients are somewhat too low 
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There can be no reasonable doubt that the coriela* 
tion between certain variables m the upper air la 
very high and any theory of the genesis of cyclones 
ancl anticyclones to be satisfactory must account for 
such conation 

I should like to add that I have never thought 
that the seat of -itmospbenc disturbances w as in the 
stratosphere but since upper air observations have 
been available have held that the winds of the general 
circulation in the upper pxrt of the troposphere are 
responsible for the formation and maintenance of 
cyclones this fits in satisfactorily with tho known 
V inabons of temperature W II Dines 

Benson Wallingford Berks 


Greek Orthography In Scientific Names 
li IS difficult as correspondents in Naiure have 
noted to preserve orthography m scientific names 
derived from the Greek A good example of the con 
fusion which has tieen allowed to become inevitable 
occurs m the similanty of the generic title of two very 
dissimilar shrubs Chtonanthu^ Vtrgtmca has been 
named from x‘“» — snow — ^because of the masses of 
white blossom it bears at midsummer while Chtnton 
antkus fragrans flowenng in midwmter ought to be 
vmtten Cketm nanthus from winter To 

each of these Greek generic names a I atm adjective 
has iKcn ticked which serves to distinguish the 
species but mav offend the scholar 

HrRBERT Maxwell 

Monrcith Whauplull 
Wigtownshire N B 


X-Rays and Crystal Symmetry 
It has long been recognised that angular measure 
ments do not alwai carry one beyond i determination 
of the system and that other methods of investigation 
are newled if the crystal is to be assigned to its class 
of symmetry But different methods do not always 
give the same result so that some pnnaple of dis 
cmnination has to be adopted In the past the 
principle universally apphed lias been that of greatest 
common measure the crystal bemg correspondingly 
relegated to the highest class the symmetry uf which 
w common to the vanous symmetries observed (in 
most cases this leads to the lower of two observed 
symmetries since the symmetry of one is generally 
wholly contained in that of the other) It must be 
noted that all class assignments are provisional and 
liable to modification (necessarily m the direction of 
lower symmetry) os new evidence is forthcommg 
The above symmetry has hitherto always been 
regarded as the true symmetry of the mtemm struc 
ture This view has been somewhat questioned by 
1 1 Wherry (Amer J Set igaa vol 4 p 237) and 
repudiated by R W G Wvekoff (tbtd vol 3 
p 177 vol 4 p 469) It IS much to be regrettM 
that considerations of space prevent any discussion 
of Wherry s paper for it u in many ways suggestive 
The issue raised bv Wyckofi is however more clearly 
defined As a result of a renewed X ray exammation 
of sal ammoniac he finds that there is no possible 
model which will simultaneously satisfy Ischermak a 
symmetry deduced from surftuie studies and the 
A ray date (a model can be found to agree with either 
of two higher symmetries the ambiguity ansing from 
an impossibility of placing the hydrogen atoms on 
account of then- small scattering power) This leads 
to an entirely new defimtion of symmetry as bung 
that of the constituent parts (the atoms) as revealed 
by X rays The evidence of such surface phenomena 
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as face devekmment etch ftgures and the like is 
discussed and finally dismissM as untrustworthy — 
apparently on the sole ground that some crystals are 
known to exhibit differwit geometncal symmetries 
when grown or dissolved under difierent conditions 

An examination of Wyckoff s and Tschermak s 
papers would seem to leave no doubt concemmg an 
actual clash between the two symmetries but as 
Wjrckofi 8 explanation is quite unacceptable I woul 1 
discuss It here and add a tevr suggestions which may 
contribute towards an eventual solution to a problem 
of Jpreat complexity 

The question whether symmetry of structure (there 
18 no other real symmetry) can be deduced from sur 
face observation# revolves round the followmg typical 
case in which observations on etch figures can well be 
omitted for dissolution is the inverse of growth 
Among the faces exhibited by a certain orthorhombic 
substance are those of a right tetrahedron sometimes 
but not always accompamed by those of the corre 
lative left tetrahedron In the former case the 
symmetry appears to be holoaxial the crystal belong 
ing to the category of enantiomorphous figures 
wmle m the latt^ case the symmetrv is apparently 
holohedral and the crystal is identical with its mirror 
image Even in the case of such apparently ambigu 
ous evidence the cryatallographer believes he can 
deterimne the correct symmetry of structure 

In any crystal having the lower symmetry similar 
directions occur in sets of four geomelncallv expres 
Bible as normals to a tetrahelron This offers a 
simple structural interpretation of the obMivcd fact 
that if the conlitions at the surface are siitiblc 
for the appearance of one facet the other three 
are simultaneously developed In other worls the 
structure is controlling the surface But the con 
ditions may simultaneously be favourable for a reveal 
ment by the structure of another set of morphogenetic 
directions — with the production of the left tetrahe 
dron The defimtive choice of the lower sym netry 
18 still seen to afford a bimple corrdation between 
structure and surface Now consider the tmpltc ition 
of the selection of the higher symmetry demanding 
the structural subsistence of similar directions in 
groups of eight instead of four The simultaieous 
appearance of the two tetrahedra is accountc I for 
but not. the occasional development of the right 
tetrahedron alone (or alternatively of a left tetrahe 
dron alone if this over occurred) There is no longer 
any simple explanation for a tetmhedral development 
as opposed to a development of four facets at one en 1 
of the ccystal (hemimorphic) or of three facets at one 
end and the fourth at the other The possibility of 
correlatmg form and structure vanishes just as utterly 
as if the crystal were bounded bv an irregular or 
curved 'Mrface 

Now the above substance like thousands of others 
shows no trace of curvature but obeys Hauy s I aws of 
Symmetry and of Simple Multiple Intercepts Some 
crystals are however Imown wmeh are paruy bounded 
by plane and partly by curved faces and the question 
naturally arises whether such curved boundaries 
admit of a simple structural mterpretation For 
tunately the invention of tlie two circle goniometer 
permits of the exact exploration of a carved surface 
and a recent observation in the Oxford laboratory may 
now be put on record A substance closely allied 
to the one already discussed m addition to plane facets 
of negligible symmetry import exhibits large curved 
tracts arranged tetranedrally Moreover there are 
two kmds of crystal the curved tetrahedron of one 
bemg tile mirror image of that of the other If the 
crystals were mixed together they could be separated 
bv hand It is evident that the appatewtiy irregular 
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boundary of certam crystals is bemg reduced to the 
same rule of law and order as is obeyed by the plane 
faced crystals of the text books 

Such results as the forogomg are held by a growmg 
body of X ray workers to have no exact stnictural 
implication bemg contaminated as it were by the 
non crystallme mfluence of the sunoundmg fusion 
solution or v ipour It therefore seems desirable to 
press the argument home into the structure Exactly 
beventy five yean, ago a young crystallographer was 
cxamimng a problem that h^ long vexed several 
Academies of lienee The prol lem had m fact been 
pronounced insoluble only throe years previously 
but the tinv tetrahedral facets occasionally observed 
m certam crops of cryst ils and not in others (a fact I 
know from expenence) prove 1 sodium ammomum 

racemate to be an impostor being in fact a 
conglomerate of d and I tartrates In this way 
Pasteur showed there u> sometiung of unimpeachable 
integrity on the surface of a crystal something 
which when properly interpreted can be made to found 
a new province of a science dealing with hquids and 
vaTOurs 

But this IS not all A later (as also an e irlier but 
forgotten) advance m the classification of crystals led 
to the recognition that out of thirty two cl isses of 
crystal symmetry there are eleven enantiomorphous 
classes namelv the isymmetnc class of the anorthic 
^tem the tart<inc acid class of the inonochmc the 
Pasteur class of the orthorhombic in 1 two classes m 
each of the rhombohcdral hex igonal tetragonal uid 
cubic systems It follows mdubitably that every 
substance which is optical^ active m solution belongs 
to one of those classes mppi^ the most important 
systems statistically are the mat three mentioned 
an 1 a recent count has shown that some 420 structures 
(an isomorphous group being regarded as one stnic 
ture) representing 93 per cent of optically active 
substances on the crystallographic record are thus 
definitely known as to their class of symmetry There 
are possibly two thousand more Ivmg mdetermmed 
in the specimen cupboards of the chemist for want of 
a crystallographer on the staff to examme them 
(1 arenthebcally I would point out that Shearer s rule 
could well be tested by an X lay examination of those 
substances wluch in solution have a truly asymmetric 
configuration If for example the anorthic tetra 
hydrated acid strontium tartrate were found to 
contain more than one molecule to the umt of structure 
— or seignctte salt more than four — the rule would be 


infringed ) 

Unfortunately the Pasteur gcnerolis ition is not 
applicable to all crystals so that a careful examination 
of the surface eked out by a determmation of certam 
physical properties is sml demanded for the great 
majority of substances namely those mactive m 
solution and owmg to a certam hmitation those 
which are only active m the crystaUine condition 

The above will perhaps be suifiaent to show that 
sirface studios lead towards a real knowledge of 
crjrstal symmetry provided they are mterpretM by 
the principle of greatest common measure In 
individual cases the knowledge may not be complete 
at the outset (every determination bemg m a sense 
provisional) It may have to be ratified with 
accretion of evidence m which connexion it is a highly 
significant fact that whenever there has been such a 
modification m the past as a result of a study of such 
structure properties as pyro electncitv or optical 
activity the modification has always been towards a 
lower symmetry « 0 towards a symmetry which 
eiqienence proves might equally well have been offered 
(if only on one occasion) by the surface if the crystal 
had been grown or dissolved under a greater vanety 
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of conditions On the other hand the symmetry 
demandeil by the X ray work on sal ammoniac is 
higher than that of the crystallographer It is 
therefore not the crystal symmetry (the complete 
physico chemical symmetry on which ciystallography 
and its offshoot stereochemistry are W>ed) but a 
pseudo symmetry -i phenomenon with which the 
aystallographer is familiar in other connexions It 
may accordingly well be lermetl X ray symmetry 
in order to distinguish it from other pseudo sym 
metrics 

Isow wh itever may be the true cause of this X ny 
symmetry the explanation yven by X ray workers 
IS smgul irly unconvincing % far from harmonising 
1. previously organised body of fact and interpret ition 
of proven worth with the new results the explanation 
relies wholly on the data obt lined from the X ray 
tube anil discounts the value of surface evidence 
almost on principle — for however ambiguous surface 
evidence ni iv be in certain crystals it cannot be fairly 
held to apply to sal unmoniac in which plane faces 
of growth the run of their stnations and the onenta 
tion of etch figures all demand the same class of 
symmetry It is surely obvious that the re il c xnlana 
tion must take etiual cognisance of all well established 
facts including those collected by the aid of the 
goniometer niuroscope polanmeter and last but not 
least the test tube all such facts lieing ipparently 
equally precious in this provmce of crystS symmetry 
The problem is to evaluate the results from all these 
mstruments without unduly elevating or depressing 
this or that section My own view is that the ultimate 
solution aw aits the discovery of a new method which 
sliall tell us as much alxiut the chemicil aspect of 
crystal structure as the X ray method does aliout its 
physical side Tlius wameil a reader will not expect 
too much from the following paragraphs 
As a prchminary it seems necessary to clear up a 
widespreid misapprehension concerning the results 
of X ray investigation It has not infrequently been 
stated that the recent work on org inic compounds has 
proved the existence of the molecule in the crystalline 
condition 1 do not know how this misapprehension 
arises for i perusal of bir W illiam Bragg s ongin il 
paper in this domain shows that the molecule is 
assumed as a working hypothesis The real position 
IS th it the X ray method can sc in ely ever be expected 
to prose moleculir structure It is now generilly 
accepted that the origin of X r lys (as also the seat of 
their diffraction) lies near the nucleus and not in the 
few penpheral valency electrons which provi Ic an 
occiipibon for the chemist The X ny method has 
the defect of its qn ilities in revealing the atomic 
positions in a crystal it ignores the molecul ir aspect 
completely In the case of naphthalene the methcxl 
reveals the presence in the crystal of pockets each 
containing i mass of material having the composition 
CmHj, (if anything then m this case it reveals poly 
mensed molecules) fhe interprt t ition naturally 
takes a molecular form l>ec luse any other would be 
chemically ibsurd but so far as anything of the 
nature of chemical bonds is concerned (or of a 
union of certain atoms mto a molecule) it is relatively 
a waste of time to appeal to the X ray bulb Ine 
proper appeal is to the test tube 
A similar remark applies to the typical inorganic 
cise of sodium nitrate The crystal model of tlie 
X ray analyst allows an mteiprctation of a structure 
which has been electric illy resolved into sodium and 
nitrate ions But it might also be mterpreted as a 
fine mixture of sodium mtrogra and oxgyen or even 
as an ionised sodium nitnte plus oxygen m which the 
latter strivesialter geometric^ symmetry and succeeds 
There can of course be little doubt that we are dealing 
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with the fust altcmabve because it » possible to 
crystallise a solution to dryness and redissolve the 
salt without any appreciable evolution of nitrogen or 
formation of mtnte It may be added that although 
ionisation of a crystal salt mto electrolytic parts is 
extremely probable it has not yet been proved by 
the X ray method (Debye and Scherrer s work on 
lithium fluonde being generally held in particular by 
W L Bragg to be inconclusive) 

In this purely atomic reaction of molecular matter 
to X rays (proved to the hilt by the pioneenng work 
of Rarkla and later by Moseley) there would seem to 
he a possibility of obtaining a higher symmetry than 
by the physico chemical method of surface studies 
The rfile played by the physicist s atom in his state 
ment of symmetry is that of a sphere This may I e 
true so f IT as X rays are concerned but scarcely of 
the crystal for vilency forces must be taken into 
account The question therefore arises whether the 
replacement of a sphere by t humped surface (or 
alternatively stated whether a consideration of the 
movements of valency electrons) will serve to degrade 
the symmetrv not merely of the individual atoms 
(as it must) but also of the stmeture as a whole (as 
it might) If this IS foun 1 to be the case there is an 
obvious explanation of a pseudo symmetry obtam 
ible by the X ray method 
An examination of this problem shows that no 
lowering of symmeti y can result from single v ilencies 
(I have then no explanation to oiler for sal 
ammoniac) bul with the double bond (the double 
sharing of electrons) which first becomes possible 
with a divalent atom the symmetry miy indeed 
be degraded always pruvi led that the atom occupies 
a spectaliseil positu n in the structure a a 
position in which it may be the seat of centro sym 
metry or interceptal by a plane or axis of symmetry 
In a crystal of sodium ni rate for example we have 
probably to deal with N i and NO, li the oxygen 
be monovalent or divalent with the double bond 


lying in the basal plane of the crystal the symmetry 
IS still that of the atomic cry stal of the physicist but 
if the double bonds bt arranged in a manner suggested 
many years ago without any reference to X rays by 
J I Marsh and myself (J Chem boc 1913 vol 103 
p 845) the NO, group adjuires the symmetry of 
quartz and so docs the crystal as a whole (the now 

space ^up or point system being hedorov 

46 s S^oenflies /!,’) buch a crystal would bo 
indistinguishable by the X ray method from the 
atomic crystal of the phvsicist but would presumably 
betray its lower symmetry when allowed to grow or 
dissolve in its solution A similar theoretical posst 
bility holds of course with the calcite group the extra 
electron given up by ( i making up the corresponding 
deficiency in an atom of carlxin is compared with an 
atom of nitrogen 

The real state of affairs is evidently not as described 
above for the sv mmetry of the calcite group and of 
sodium nitrate is not that of the quart/ class It 
does not necessarily follow however that the crystal 
18 exactly as it has been left by X ray workers It 
may be a racemic substance consistmg of alter 
nate basal strata of d and I carbonate or nitrate 
groups intcrlaminated by charged calaum or sodium 
atoms I xamination of the new model shows such 
a crystal to have both the correct symmetry and the 
same space group as the purely atomic model (bMloFOv 

47 A Schoenflies D,,*) but with a crystallographic 
vertical translation equal to twice the old value 
brom the X ray pomt of view however the vertical 
translation would be as before for X rays wonld 
scarcely appreciate the fact that they are deahng with 
enantiomoiphous groups of valency electrons The 
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case 18 not analogous to racemic aad for there is no 
enan tiomorphiam of the grossly material nuclei or 
mner swarm s of electrons 

It need scarcely be added that the optically active 
sodium chlorate (or bromate) follows the above 
scheme and is m agreement with recent X ray atomic 
models The instantaneous racemisation on dis 
solution may well be attributed to the delicate nature 
of a purely electronic type of enantiomorphism 

The above suggestions are possibly open to the 
objection that they are too elusive to be put to an 
experimental test This leads me to suggest material 
for future mvestigation which may help towarls a 
decision The rhombohedral dithionates of calcium 
strontium and lead are usually quoted as having 
four molecules of water of crystallisation thus 
PbS.O, 4 H ,0 If this IS really true it would seem 
to follow that the crystal unit must contain six if not 
twelve or even twenty four molecules of the salt amt 
that no successful elucidation is to be expected with 
present day X ray techmque But a rhombohedral 
crystal with four instead of three or six molecules of 
water almost amounts to a contradiction m terms 
and the early analyses of these salts (ignition to an 
anhydrous sulphate) are perhaps not conclusive A 
parncularly simple crystal structure is consistent with 
a hexahydrated salt in fact any eventual proof of a 
four umt cell would determme the water content as 
securely as a chemical analysis It is therefore con 
ceivable that the structure is modelled on the calcite 
pattern (four molecules to the Bragg unit) accordmg 
to the following scheme 

C 6 H, 01 Pb''+ 0 ,S SO, C 6 H, 0 ]Pb++ 

and that we shall have an X ray pseudo svm 
metry the atomic assemblage appearing to have the 
symmetry of colcite while the crystal structure has 
the symmetry of quartz (the crystals are optically 
active but not the solution) The rhombohedral 
(or hexagonal ^) anhydrous potassium salt may 
perhaps follow similar lines but the crystallogr iphy 
is somewhat obscure 

No good purpose would be serve I by following out 
the consequences of a deformation of the KU, gro ip 
into lower systems of crystalhs ition Nor ne^ the 
case of an RO, group bo discuMed as it does not set in 
to offer any likelihood of pseudo symmetry 

As previoiTsly indicatea there is no such possibility 
of pseudo symmetry as the above when no atom ion 
or molecule occupies a specialised position m the 
structure None «» therefore to be expected in any of 
the 4ZO optically ictive structures previously men 
tioned In theory then we have here another 
possible way of testing the above suggestuns but 
practical considerations unfortun itely rule out any 
likelihood ^at the X ray analyst be able to 
determine any kind of symmetry m such compile ited 
compounds in the present generation In Astbury s 
recent investigation of tartanc acid the symmetry 
had perforce to lie assumed 

The only other possibility that has occurred to mo 
18 that the arrangement of the internal electrons (as 
opposed to the chemical electrons) may affect crystal 
symmetry but as it is difficult to see how this could 
have any physico chemical manifestation at the 
crystal surface it has not been further examined 

In conclusion it will be realised that the work on 
sal ammoniac may represent a turmng point m the 
history of the X ray method for no matter whether 
X ray symmetry beheld to be a pseudo symmetry or a 
true symmetry the practical consequences are the 
same As emphasised by Wyckofi the X ray analyst 
must henceforth look upon crystal symmetry with 
suspicion and not be led astray at the outset of bis 
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mterpretabon Unfortunately this loaves him m the 
air so far as ajimmetry is concerned and impbes a re 
vision of many past models 1 he symmetry of calcite 
for example mm the X ray point of view is not 
necessarily the symmetry of Hauy To the crystallo 
grapher it will remam so until such time as new 
evidence shall demand a lower symmetry 

The following summary may be useful Each 
crystal has a definite sjonmetry — that of a structure 
of a physico chemical order of complexity At the 
present time the only way to determine this symmetry 
18 to study the surface or make use of such a generahsa 
tion as the Pasteur principle which has estabhshed 
Itself on a permanent foundation Any higher sym 
metrics are pseudo symmetries an 1 have their ongm 
in a suppression of certain determmants A notable 
example is X ray s> mmetry for it it> compulsorily 
baaed on an atomic conception of crystal structure 
and not on the molecular basis demanded by a wealth 
of chemical facts An attempt is made to bridge the 
gulf between X ray symmetry and crystal symmetry 
but it IS felt that the real solution is not yet in sight 
owing mainly to the lack of a general chemical method 
of mvestigating crystal structure tn stiu 

1 V Barker 

University Museum Oxford 
September 8 


Some Curious Numerical Relations 
In the ccurse of a senes of computations it was 
noticed that the ratio of the numcncal values of the 
f llowmg pairs of (quantities is m each case an integral 
power of ten This cunous relation is so surprisingly 
exact that it seems worthy of record 

{hi »)• I 08806 X 10 “ erg* se • 
t*/K, I 08804 X 10 *• erg cm es 

e 4 774 X 1 1 w es 
hik 4 777 10 “ sec deg 

»», 8 9991 X 10 ** gm 
f*»8 99i6 xio** cm* sec * 

ri 5 30507 X xo • cm 
«/>»*• 5 30300 X 10" es gm ‘ 

The symbol e has been use 1 to den te the electro 
static unit of charge rj the radi is of the first Ikihr nng 
m 1 ydrogen K, the diclcctnc constant of a v icuum 
/ the gas constant per mcleculc the otler symbols 
1 ave theu: usual sigmhcancc I he values that served 
as the basis of the computation vere those just given 
for r/m, an 1 c and the following A 6 354 x ro ** 
erg sec the fara 1 ly z 8 J3O5 x 10“ cs per equiv alent 
the volume of one gram molecule of ideal gas at o® C 
ind one stinlanl atnosphere 234113 cm* per 
mole an 1 o C 273 i® K 

N Frni sr Dorsey 

1410 H Street N W 
Washmgton U C 


Lichens and their Action on the Glase and 
Leadlnga of Church Wlndowa 
I HAVE read with great interest tho paper by Dr 
Fthei Mellor m Natlki. of August 25 and I stiould 
bke to refer to one or two points 
The paper gives the general impression that the 
decay of ancient stamed glass is pnxluced by the 
action of lichens This has frequently been suggested 
but snrely the reverse is the case— the decay of the 
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glass 18 not due to the presence of bchens but the 
undoubted growth of hchens on it is due to and 
subsequent to the glass being decayed 
Ihe immediate cause of decay and the formation 
of the characteristic pit holes is surely due to chemical 
and physical decomposition and it is only when the 
glass IS in an advanced state of decay that the bchens 
find in the disintegrated glass accumulated m the 

r .ts a soil suitable for their growth (For details 
would refer to an article m Nature of May 2 1907 ) 
One finds m fact that the degree and character 
of the corrosion is determined by the chemical 
composition of the glass The statement that the 
glass of the twelfth to the fifteenth century shows 
a slower rate of alteration than that used later needs 
some modification The glass of the twelfth century 
was of good quahty and ernoura bttle decay but there 
was steady detenoration from the thirteenth to the 
begmmng of the fifteenth century the glass of this 
latter penod shows the most pronounced decay 
After this time the composibon of the glass in gener^ 
steaddy improved 

The pomt 1 would particularly challenge however 
IS the suggestion that wmdows should be treated wnth 
a bquil mastic to ] revent the growth of bchens 
I am not quite sure if this is intended to apply to 
new or old wmdows If the latter surely the reme ly 
IS a thousand times worse than the disease If the 
former I suggest that the proper way to prevent 
the growth of lichens is to prevent the decay of the 
glass which enables them to gam a foothold fhat 
can be done only by ensunng that glass of a com 
position which ensures durabibty is used itt new 
wmdows As a matter of fact the glass used nowadays 
as a rule leaves bttle to be desired m this respect 
One further pomt occurs to me I have made 
many anal3rses of medieval stamed glass and I 
invariably find phosphates as a constituent — 
particularly in glass of the fourteenth century As 
the glass decays this would presumably be debited 
as cmaum phosphate m the corrosion pits Would 
this encourage the subse luent growth of lichens md 
account in some measure for the prolific flora desenbed 
by Dr Mellor ’ NoEl Heaton 

81 Queen VictoriT Street E C 4 
August 29 


The only modification I can make with regard to 
the glass of the twelfth to the fifteenth centuries is 
that certam glass of the twelfth centu^ is immune 
but 18 this not to some extent true of the dass of 
each century ? It is reassunng to be told that 

the glass used nowadays as a rule leaves bttle to 
be desired as regards durabibty when one knows 
that certam stamed glass of so recent a date as the 
second half of the nineteenth century shows an 
advanced state of corrosion In this case lirhiwia 
have apparently played no part 

The quahty of the glass is undoubtedly a factor of 
great importance in ensurmg its duralwty but it 
cannot prevent the growth of bchens as some of 
these pltmts find a suitable substratum on Hie smooth 
unaltered surface of the glass The application of a 
bquid mastic to exclude the bchen spores is mtended 
for those wmdows difBcult of access for cleanmg 
purposes What can be the ejection to its use on 
old glass and not on new ? The suggestion is not 
my own it finds favour with one who has more than 
fmly years experience m the art of stamed glass 
meqieval and modem and has the keenest appreaa 
tion of aesthetic value 

It may be mentioned that the destmctive effect 
of lichens on their substratum is remarkably evident 
on the marble statues at Nersailles — some eighteen 


_ ji its 

popular or pathological sense ? It is to my mmd as 
wrongly usm in connexion with the corroded glass 
as it would be if appbed to the weathermg and 
disintegration of rocks 

Through the courtesy of Mr J A Knowlee of 
York 1 have had access to Mr Knowles s own work 
and once more read Mr Noel Heatons papers on 
the composition and decay of glass I see no m 
consistency betwee these papers and my article 
m NAruKB of August 25 £ Mellor 

University College Readmg 
September 1 5 


Thf ortitle referred to by Mr Noel Heaton 
describes the results of one of several possible bnes 
of research it shows that lichenb acxelerate the 
chemical change of the glass and lead ani exert a 
mechanical action on the altered glass 
Certam species of lichen ore found only on un 
altered glass they do not persist and on disappearmg 
leave a roughened surface conformable to their own 
shape On deeply corroded glass bchen d 4 bns not 
the plant is the more frequent Lichen physiology 
is a controversial subject but the probability is that 
neither the calcium phosphate nor the soil 
mentioned by Mr Heaton accounts for the flora 
References to the presence of three species of bchen 
on the wmdows of two churches are made by Fries 
and Nylander and reproduced by a few bchenologues 
there his been to my knowledge no scientific 
mvestigation of the lichen flora on church wmdows 
or of its relation to the detenoration of glass until 
three years ago when the research was undertaken 
at the borbonne I cannot therefore appreciate Mr 
Heatons statement that it has frequently been 
suggested that the decay of ancient stamM glass 
is produced by the action of bchens I am how 
over open to correction if Mr Heaton will give the 
authority for his statement 
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The statement that Aziban pamted pebbles do 
not occur further north than Bade was niade by me 
m a review appealing m Nature August 25 p 
276 It has b^n challenged and the so callra 
pamted pebbles found by Sir F Tress Barry on the 
N£ coast of Scotland recalled These mterestmg 
obiects cannot however be referred to the Aziban 
culture and this for two reasons namely 

(i) They were found m connexion with and m the 
preemets of Broch buildmgs admittedly from their 
archaiological and faunal content of much later date 
It has been suggested that the Broch had been con 
structed on an^der Aziban settlement but this idea 
IS vetoed by 

^2) When the actual objects are seen and handled 
it IS found they m no respect resemble the Aziban 
Prof H Br ’ ' 


mens I may add that I also came to the same 
conclusion when I saw and handled the stones 
However it need not be added that the above m 
20 way detracts from the mterest of these queer 
objects from the Broch and the problem of their 
meanmg and object still remains unsolved 
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Science and Progress m Australis.^ 

By Sir David Osme Masson, K B E , F R S , Professor of Giemistry, University of Melbourne. 


A n underlying motive of all mtemational con- 
ferences IS to contnbute something towards 
that mutual understanding — that sympathy — which 
alone cw preserve the peace of nations , but each has 
also Its own specific work to do The task of the Fan 
Pacific Saence Congress is to discuss those saentific 
problems which are of special mterest m the Pacific 
area, to direct attention to them and to lay plans for 
future research It is hoped that all the partKipatmg 
countnes may benefit , but I thmk there are two good 
reasons wh^ Australia may look to profit mqst In the 
first place it is here that the Congress meets and here, 
therefore, that its deliberatons will attract most 
attention from the public and those higher authorities 
that have it in their power to aid or discourage any co 
operative ventures for the public good In the second 
place, Australia, m respect to scientific effort, has more 
to learn from the older and greater nations — from the 
Mother Country, from Amenca, from Japan, from 
Holland — than they have to learn from her 
This island continent is as large as the United States 
but has a population only about one-twentieth as great 
It is a contment of huge distances and vast empty 
spaces, held by a people of nearly pure British stock 
who would not run two persons to the square mile if 
evenly distnbuted over its surface Collected on and 
near its coastal fnnge, they have done much to open 
up the resources of the land and have learnt much 
about Its difficulties To carry on the work towards 
complete development, overcoming obstacles and 
gradually mcreasmg the area of settlement, is the proud 
ambition voiced m the nation s motto “ Advance 
Australia ’ Progress, full utilisation of the great land 
we occupy, is a duty we owe to ourselves , but clearly 
our obhgation is even more bmding as trustees for the 
world, present and future 

Many thmgs are needed to ensure successful progress 
— the tnumphant fulfilment of Australia’s destmy 
Statesmanship of course , but as to that we may have 
faith and confidence Man power — a vast mcreasc of 
population, and towards that end even now the 
efforts of our rulers here and m Bntam arc turned, 
utilismg and directing hither the migration wave from 
an overcrowded land where food is scarce a movement 
which har^nsen smee the War and recalls the greater 
hunger migrations that went to make history when the 
world was young But apart from these there is a 
need as pressmg, as fimdamental, though I think it is 
not so generally recognised of the people 1 hat is the 
need of saence 

Saence is nothmg more nor less than the knowledge 
and understandmg of Nature’s laws lo a law of 
Nature there can be no exception The apparently 
abnormal is seen to be normal when the laws at work 
are better understood There is no happening m the 
Umverse except m conformity with natural law No 
human act can successfully run counter to it Any 
such attempt is foredoom^ to failure Man cannot 
“ fight Nature ” , he can but utilise its law-governed 

> Ftom tiM ptMideDtIal addiaM ddhreted to the Seoopd Pen Fadflo 
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MO. 2814, VOL. 112] 


I processes, profitmg by the result There is, mdeed, 
no true distmction between what we call “ artificial ” 
(man made) and “ natural ” (Nature made) An arti- 
fiual ruby is either not a ruby at all, and therefore nus- 
named, or it is the outcome of Nature’s edict that 
certam substances, raised to a certam temperature, 
will fuse, and, on coobng, will crystallise m a certam 
manner All that the artificer has done is to gather 
the nght materials and to adjust the environment to 
the necessary temMratures , and, for this last purpose, 
he has but utilised Nature’s infallible laws of chemical 
combination and of energy His ruby is, m truth, as 
much a natural product as those man finds ready made 
m the earth Let me ate a more important case 
Sir Ernest Rutherford is commonly said to have caused 
the arhjictal dismtegration of cerUm of the lighter 
atoms, such as those of nitrogen, and their partial 
transmutation mto hydrogen atoms He is said to 
have done this by bombarding them with swiftly 
moving alpha partides emitted by radio active material 
The farts are true but the common mode of stating 
them IS mislcadmg Not Rutherford, but Nature, did 
the work , not Rutherford, but Nature caused the 
result Neither the work nor the result was new 
What Rutherford did was to arrange the environment 
so as to render detection of the phenomena possible , 
then to observe and then to mterpret Nature s deeds 
Radium and other radio active matter have been 
shooting out swift-moving alpha particles, and these 
have been bombarding other atoms and causing occa- 
sional transmutations, since time was young , only we 
did not know of it until recently Rutherford’s dis- 
covery IS one of the most important events m the 
histoiy of saence, and none but a man with genius 
such as his for searchmg Nature s secrets could have 
made it We owe to him many other discoveries of 
first rate importance and surpassmg mterest , but even 
he can do no more than study Nature, follow out her 
processes, and eluadate her laws 

In more obviously utilitarian fields the same story 
must be told The sheep breeder who gradually and 
patiently improves the quahty or the quantity of his 
wool and thus raises the value of his flock is not the 
mam agent m the process He merely acts as Nature’s 
henchman and her immutable laws of heredity do the 
rest bo It IS with the cultivator of improved varieties 
of wheat — ^rust resisting or what not — or of varieties 
of beet that provide a greatly enhanced yield of sugar 

Is all this a mere tnusm > I thmk not , for there 
are many signs that mankmd at large does not yet 
realise that everythmg that happens m this umverse is 
the result of the worl^g of natural laws and that the 
best that man can do is to study them and turn the 
knowledge of them to his profit One is tempted here 
to ask the old question how many utterly futile man- 
made laws have been passed by parliaments, fore- 
doomed to become dead letters or to be rescinded, 
because they tned to run counter to the complex and 
mcompletely understood natural laws of economics or 
social sqence? 

But, if the pnnafde I have enunciated be a truism. 
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so much the better for so much the more readily will 
It be conceded that a nation s progress is dependent on 
Its understanding of Nature s laws This is science 
and so much more readily will Australia realise that 
science is as essential as statesmanship and man piower 
if she IS to achieve {.reatness 

Science of course is too vast a study for any but 
those who t,ive their lives to it to make much headway 
and even these rarely can specialise m more than one of 
Its many branches Nature it is true is one and m 
divisible but her work is infinite The more we leom 
of her the more we realise her unity but the more 
we are forced for our own sakes to subdivide and 
das ify sCTence The most learned in anj brmch 
are it best but amateurs in any other A nation 
therefore needing science must make liberal provision 
fur the highest training in all its branches and must 
moreover see to it that the resulting skill and knowledge 
are fully utilised for the public go^ 

Nature being infinite it stands to reason that what 
man already ^ows of her — the snence of to day — ^is 
but a fraction of what man may come to know — the 
science of the future Yet this small fraction is in 
Itself stupendous In modem times since man learnt 
how best to seek new knowledge all the great nations 
of the earth have contributed and as science grew its 
rate of growth became accelerated Now not a day 
passes without additions to e\ery branch Scientific 
education then must bo equipped to deal adequately 
with all this accumulated mass of knowledge but the 
universities if equipped to do no more will fail in their 
task of framing competent men of science to serve their 
country s needs and that country will fail m its duty 
to the world — the duty of contributing by research to 
the growth of nitural knowledge Ihe science of to 
day cannot be divorced from the science of to morrow 
the power to make new knowledge is both the final 
test and the rew ird of a scicntifi education 

The familiar distinction between pure research 
and ipplied rcscir h is justified m this — that 
while there is n real dificren c in the methods cmplu>cd 
and one may require is mu h skill ind knowledge 
as the ther tl c urns fr m first to list ar c scntiallj 
different The aim if an) pure rescir h is notiung 
more nor less than to odd sc mcthing new to natural 
knowledge in i chosen field Iht investigit rs 
rewird is the j n if dis oven fl e i m of an> applied 
research is ti s lie a parti ular problem the successful 
solution of whi h promises results of direct utiht) to 
man and is there! re if markctaVle \ due It ma> be 
that the invcsti^ it r himself d cs not reap this tingihlc 
reward it ma> eien 1 e that I e is content to let it go 
tootheis but in in) ischi tiskisthatof thclreisurc 
seeker If he find th it the expected tre isurc dots not 
he whe rc 1 1 hope 1 to find it he m ly follow up any 
other likely clue to its whereabouts but may not turn 
aside tempted by mere glimpses of an unknown lind 
It IS true thit exploratiin there might possibly lead to 
valuable discovenes but that is mere conjecture 
his immediate task is to unearth the treasure he went 
out to seek 

Such definitely utilitarian research should require 
but little advocacy for it should appeal strongly even 
to the unscientific Any one can understand some 
thing of the valuable results that would follow from the 
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discovery of a new and successful treatment of a 
disease nfe among men or flocks and herds of a method 
of eradicatmg a vegetable pest or a parasite destructive 
of cultivated crops of an unproved process of ore 
treatment or of metallurgical work or of the utilisation 
of some waste product of a manufacture But not 
everybody can realise that all such discoveries have 
their foundation in pure research that the successful 
quest of the obviously useful is merely the last stage 
of an mtneate senes of scientific mvestigations to 
which many workers have contnbuted — mostly work 
ing with the sole object of adding somethmg to natural 
knowledge Those acquamted with the history of 
scientific discovery and mvention know that this is 
true They know moreover that no genume new 
knowledge can properly be stigmatised as useless or 
merely academic however remote from utihty it 
may at first appear for sooner or later it wdl be 
found as an essential link m the cham of truths that 
leads to a valuable conclusion 
When m 1^5 Su- Willi im Ramsay separated small 
quantities of a gas from the rare mmeral cleveite and 
identified its spectrum with that of Lockyer and 
Frankland s constituent of the sun s atmosphere 
helium the discovery was full of academic mterest but 
certomly did not promise to be useful On the purely 
scientific side the expectations have been far more 
than realised for this helium element smee its discovery 
in terrestrial matter has been linked up with all that 
earlier and later knowledge that has culminated m the 
proof of the electrical constitution of material atoms 
or the fundamental identit) of matter and electncity 
— ^probably the most far reaching scientific advance 
withm our memory But on the utihtanan side what 
could offer less promise of practical application than a 
gaseous element nut only scarce and costly but also 
ibsclutely inert and mcapahle of forming chemical 
compounds ? Yet it was this very inactivity that soon 
found lor it an important use and market value For 
next to hydrogen helium is by far the lightest of all 
gases and being mert ind therefore totally incom 
bustible It is a safe gas with which to mflatc balloons 
ind airships while hydrogen cmphaticallv is not 
Ihc scarcity of supply wij> overcome when research 
showed It to be present in small proportions in several 
natural gas springs in \men a and methods were 
devised for separating it from its companion gases m 
a pure stitc In parenthesis it may be said that the 
solution of this pr iblem of its separation were we to follow 
It out in detail woi Id itself be seen to have lieen rendered 
possible ly a chain of earlier pure researches on the 
phy 1 of the gaseous state When war ended in 1918 
large juantities of pure hcUum compressed in drums 
were ready in \merica for shipment to Lurope to be 
used in war billoons and air ships This was but 
twenty three years ifter Ramsay s academic dis 
cover) of the apparently useless element m terrestrial 
minerals and hdf a century after the first observation 
of It IS a line m the spectrum of the sun s chromosphere 
The armistice came too soon for it to play its destmed 
part m war but the ideal inflater of hghter than air 
vessels still meets a want m times of peace and helium 
IS now bemg prepared and stored in quantity m the 
United States where I understand the use of any other 
gas for this purpose is prohibited by law 
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Such examples of the complete dependence of 
practical suence on pure resean± and of the utter 
falseness of the idea that any genume contnbution to 
natural knowledge can be inheroidy and permanently 
devoid of utility could be multiphed indefinitely 
Any nation therefore which aims at progress must 
for Its own sake foster to the utmost of its abihty 
scientific education and both pure and applied research 
If further reason and perhaps a higher reason be 
wanted no civilised nation stands alone each owes 
a duty to the others to do its share m the work that 
IS essential for the world s intellectual and mctenal — 
aye and moral — progress — the making of new know 
Mgc of Nature s eternal truths Nothmg but extreme 
poverty ir youthful irresponsibility could excuse a 
nation which shirkmg this sacred duty elected 
selfishly to profit only by foreign made science and 
nothing is more certain than that it would profit 
not at all for it would fail through sheer mabihtv to 
understand 

That of course is far from being the ase with 
Australia Young though our nation is it is not so 
very poor and it certainly is not irresponsible To 
make progress for itself ancl for the world is Australia s 
just ambiti n and it has done mu h already to pros e 
that it does p irtly recognise the imp irtance and the 
power of s len e h ich State has its University and 
each University seeks within its somcwhit narrow 
me ms to e\ cl on its s lencc side We have our Roy al 
Societies and thert of m irc spcci ilised ty pe our more 
populir \istralisiin Assocution for the Advance 
me nt of S icnce and if more recent birth but we hope 
with a greit future lieforc it the Australian Natiinal 
Rcseirch ( uncil witl important intematiinal con 
nexions 1 och State Government mamtains its own 
scientific a tivities particularly in conncxi n with 
aftCKultirc md mining The Government of the 
Comminwcalth docs much for public health and for 
meteorology md quite recently it has undertaken to 
build c juip md maintain a Solar Phy sics Ob ervatorv 
— a very important contribution to intematimal 
rcseirch Our Governments indeed both hcderal md 
State have given many pre ofs that they appreciate the 
value of intern iti inal co operation m scientific work 
But democratic governments an never go very far 
ahead of public opinion and our Australian people h av c 
given no sign as yet of a general understanding (f 
what science can do for them or of an urgent desire 
to put It tothe test 

llere as elsewhere there was some war time awaken 
mg to the potency of apphed research It resulted 
in 1915 in the adoption by the Commonwealth (tovciti 
ment of an ambitious scheme for the formation of an 
Institute of Science and Industry with a statutory 
constitution and with ample means for carrymg out 
investigations over the wide field of Australia s pnmary 
and secondary mdustnes Pending the passing of the 
necessary Act of Parliament the sclieme was nursed 
for some four years by a body of voluntary workers 
who tned to make up m enthusiism what they lacked 
in financ lal means to success 1 hat Institute now has 
Its statutorv constitution its powers its director and 
Its office staff but it has never yet been given the 
promised means to build the laboratones or appomt 
the skilled investigators essential to its propfer work 
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War tune awakenmg was but temporary It happens 
that I have a personal knowledge of the history of 
that adventure and of the difficulties put in its way 
by unlooked for opposition and growing mdifference 
m Parliament and elsewhere Tlut experience has 
convmced me that the Australian public is still largely 
blmd to Its own interests and its duty Time and 
education will bnng improvement \11 that has yet 
been done is but a beginnmg holdmg out hope of 
greater achievement m the future For real progress 
Australia needs a great deal more sacnce even as she 
needs more men and women 
Let me cite bnefly a few of those typical scientific 
problems jf a practical kind which have interested 
the Commonwealth Institute Few of them are 
pc uliar to Australiv Most have then counterpart 
m other countries and there is none in which we can 
not benefit from the experience of one or more of the 
c untnes in the Pacific area 

Ihe settlement of people on the land the spread of 
pastor il industry and of agnculturc arc senously 
himpered by the aggressive character of many vege 
tal le pests of foreign origin One of these the prickly 
pear IS estunated to be now m occupation of some 
24 milli n acres of Australian soil mamly in Queens 
luid and to be spreadmg at the rate of one million 
a res a yew Australia indeed rwns a much larger 
irea under pnckly pear than its tctil area under 
ultivation and there are parts of Queenshnd so 
dtnselv covered with this pest tl it surveys wanted 
for a riilwav extension scheme could not be earned 
tlnigh It Destruction by mechani al means or by 
p isons Ins been found tx) costly for general use 
bit the bulogical method of attack holcls out more 
hope I his IS based on the fact that the pnckly pear 
is well as other pests has lieen mtroduced without 
those natural enemies insect or fungoid which keep 
It m heck in its native haunts By importing them 
wc n ight eventually re establish the balance of Nature 
01 viously nc such action can be takin without proof 
that It IS free from nsk to cre ps or pasture and this 
m ins prolonged rescar h I y experts Seme definite 
pr ^ress has already lieen made in this direction but 
mi ch more work is wanted 

Ihe cittle mdustry is beset by manv ailments 
which in the aggregate cost \ustrilia milhons of 
pounds per annum The cattle tick with the related 
tick fever is responsible for untold d image direct 
and indirect Similarly m sheep country the blow 
fly pest causes enormous loss especially m some 
seasons All these and many other ills are or should 
be curible and real success with any one of them 
wiuld recoup Australia for all it is likely to spend on 
science but nothmg can he hoped tor without ex 
tensive and systematically organised research 
In quite another ficlcl large progress has already 
been made which however should but serve as a 
stimulus to further work I refer to the mcreise of 
our hirvests and the extension of the am iviilahle 
for cultivation by the selection and breeding of new 
vincties of plants better idapted to local conditions 
Agn ultural experts tell us that an increase of one 
bushel per acre in the average yield of wheat would 
represent a gam of 2 200 ooof while any onsiderable 
extension of the wheat belt in average breadth by 
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the introduction of more drought resistant vaneties 
would enormously mcreasc the nation s wealth 

Our forests so uniquely Austrahan offer problems 
which cry loudly for systematic scientific work far 
too little attention having been paid to some of them 
in the past Ihc admirable pioneer labours of von 
Mueller and of Baker and Smith have opened up an 
almost limitless field m the investigation of the char 
alters and the chemistry of our forest trees Gosely 
related is the praitical problem of the development of 
forest product industnes Those who have to do with 
the timber industry know how much remains to be 
done in the systemati study of the character of the 
timliers their exait classification and the methods of 
easoning and of preservation All this is apart from 
though related to the problem of forestry proper 
that IS the de\elopment of a complete organisation 
S( lentifically contnlled for the care and upkeep of 
the forests which — though wantonly destroyed in the 
past — may still be one of the n ition s great assets 

The thorough mvestigation of Australian clays with 
the view of the development of a ceramic mdustry 
employing native mitend is another example of 
whit may be done by applied science m the future 
and here again some noted advance h is ilready been 
made ly the Commonweilth Institute though it has 
been compelled to restrict its field of work 

There are tasks ahead however of perhaps mere 
fundamental importance than any of these m con 
nexion with the development of our country s resources 
and the settlement of population— tasks moreover 
called for by our obligation to contnbute m our own 
area to man s knowledge of the earth on which he hves 
I refer to the need of much more extensive detailed 
and sy tematically jrganised topographical and geo 
logical surveys than any us yet provided for Suih 
work would seem t require a definite scheme of 
CO operation between the 1 ederal uid State Govern 
ments and the mstitution of permanent scientific 
services 

In P ipua and still m ire in tl c Mandate Territory 
of New Guinea there is urgent need for systematic 
s( lentific w jrk both for utilitan m reasons and I ec luse 
the unknown wherever it exists ents loudly for 
intilligent invcstig ition I here are not miny parts 
1 f this earth s s irfacc tl at remain to day so unexplored 
as d ts much of the intern r of New Guinea or which 
hold ut 0 mu h promise of reward to the topographer 
the geol gist the chemist the botanist the zxilcgist 
and the anthr pologist The services of all these arc 
needed as regul ir adjuncts to the civil odmmistration 
I he wirk si ould net he left to the casual efforts of 
mdivid lal enth isiasts e r of occasional suentific expedi 


turns, often privately financed and undertaken more 
m the spirit of adventure than of true research It 
needs highly trained men and systematic organisation 
Most pressmg of all is the need of skilled ethnological 
work — the study of the natives their bdiefs thoughts 
languages customs, and mode of life while yet it is 
possible for it can be but a httlc while before they 
become sophisticated — I had almost said degraded — 
by contact with white man 

Australia lias voluntarily undertaken a difficult task 
and a great responsibility m New Gumea and the 
adjacent islands Its position there is that of a pubhc 
trustee Surely its most urgent duty is to make full 
provision for the scientific study of the land itself its 
Inhabitants and all that it contams How else can 
It hope to succeed ? How else to discharge its obliga 
tion fully to mankind ? Pioneermg work has b^ 
done m the past by specialists some of them leaders 
of the highest repute but the time has surely come 
for systematic co operative and government supported 
effort 

rhereis then reason to hope that the pubhc demand 
for science in Australia will grow— that it has a great 
future before it In building up that future on the 
foundations already laid the Australian people must 
look for guidance and example to the greater and 
older nations of the earth In this as m all thmgs 
we turn first to that Mother Country which we still 
call Home ITiere the Royal Society pioneer among 
national academies of sacncc has taught and practised 
the true gospel of the pursuit of natural knowledge for 
afo years and many younger research associations 
have gamed world wide repute There also the 
cause of apphed science has ^ined steadily in recent 
times and is now represented by a powerful Depart 
ment of Scientific and Industnol Research and by 
such highly endowed institutions as the Nationm 
Physical Laboratory We look also to America where 
the organisation and endowment of scientific work 
are now on a scale that arouses universal admiration 
not unmixcd with envy There 1 ederal and State 
authorities great manufacturmg firms and wealthy 
citu'cns seem to vie with one another m promotmg 
education and research knowmg that thus the great 
ness of their country will be yet mcreased We look 
to Japan — that wonderland which in so short a span 
of \eirs has made for itself m science as m all ways 
an honoured place among the great nations We look 
to Holland inuent centre of leammg and of maritime 
discovery famous m the history of the Pacific and to 
Its splendid colonies m our tropic seas for both 
Motherland and colonies are known throughout the 
world ft r what they have done and are domg for saence 


Science and the Ag^ncultural Crisis * 
By Dr Charles Crowthcr 


I T IS generally recognised that the pnmary causes of 
the present difficulties of British agriculture are 
strictly economic in character and not due to any 
gross and general failure to ipply present day scientific 
knowledge to the technique of famung although the 
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^at dispanty which exists between the average pro 
auction of the country and that secured by the more 
competent fanners on soils of the most diverse natunl 
fertiiity suggests that with a higher general level of 
techmque and education the mtensity of the crisis 
might have been sensibly reduced Whether it be a 
case of the sick devil or not the agncultural com 
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munity u at present in a more receptive mood towards 
saentific advice than at any tune I can recall m some 
twenty years’ advisory experience, and I believe the 
moment to be opportune for a forward movement m 
agncultural education, which, if wisely developed, may 
remove the last vest^^ of opposition and establish 
education and research firmly m their rightful places 
in our agncultural organisation 

Our agncultural educational system may be bkentd 
to a pyramid with research at the apex, elementary 
education and general advisory work at the base with 
mtermediate education, higher education, and higher 
advisory work occupymg the mtervenmg parts Our 
pyramid has grown withm the last thirty jears from 
a very modest structure of low elevation mto an impos 
mg edifice, which perhaps appeab to the mmd s eye 
more through its height than its spread, the upward 
growth having taken place at a proportionately greater 
rate than the expansion of the bwe The essential 
need of the moment appears to be a broadenmg of the 
base with the view of greater stability and a more 
effective transmission of the results of the ictivities 
of the upper portions to the maximum has d area over 
whi< h they can beneficially react 

For the purposes of my survey it will be convenient 
to follow the customary classificaUon of our work mto 
research advisory work, and teachmg Of these three 
divisions 1 propose to deal but very briefly with the 
first, that of research, smee the potentialities of research 
for the advancement of agriculture are too patent to 
require exposition the ultimate object of all agn 
cultural research liemg the acquisition of knowledge 
which will enable the farmer to comprehend his task 
more fully and to wield a more mtelhgent control 
over the vaned factors which govern both crop pro 
duction and animal prcxluction 

Agncultural progress must be dependent upon 
research, and no phase of our agncultural educational 
system is so full of great promise for the future as the 
comprehensive research organisation covenng practi 
cally every, field of agncultural research which has been 
brought mto existence durmg the past twelve years 
and cieveloped upon lines wluch ensure an attractive 
career to a large numlicr of the most capible resemh 
workers commg out of our universities In praising 
the research institute scheme I am not unmindful of 
the needs of the independent research worker and the 
spare tiipe research work of teaching staffs— the type 
of research work to which we owe so much m Great 
Bntam — and it is with some anxiety that I have 
watched the distnbution by the Mmistry of Agnculture 
of the modest resources available for the support of 
this class of work I trust that my fears are ground 
less but I am afraid of a tendency to deflect such 
resources towards the work of the research mstitutes, 
a tendency which m common fairness to the mdependent 
worker should be most strenuously resisted With a 
sufiiaently liberal conception of the class of work 
which can be effectively earned through by the in 
dependent worker, there should be no difficulty in 
allocatmg these moneys to the purposes for which they 
are mtended 

In suggestmg that, in proportion to the means 
available, agncultursd research is perhaps more 
adequately provided for at the moment 'than other 
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branches of agncultural educational activity, nothmg 
IS further from my mmd than to imply that greater 
resources could not be effectively abwrbed m this 
direction I am guided by the feehng that a due 
measure of proportion should be maintained between 
research and the organisation behmd it designed to 
translate the findmgs of research mto economic practice, 
■uid to secure that each advance of knowledge shall be 
made known quickly and effectively throughout the 
mdustry 

It IS chiefly m the latter direction tliat agncultural 
science can make an immediate and effective contnbu- 
tion to the alleviation of the present crisis, smee 
agncultural research m the mam does not lend itself 
to the speedmg up ” necessary for quick action 
The same apphes also to formal educational work, 
which must necessanly exert its mfluence on the 
industry but slowly 

The one hne of approach along which agricultural 
science can make its mfluence felt quickly is that of 
advisory work, which consists m the skilful application 
of cxistmg knowledge to the solution of practical 
problems or at most the carrymg out of investigations 
of i simple type with the view of sccunng guidance 
as to the solution of the problem m time for effective 
action to be taken 

The root difficultv of agncultural educational pro 
pagand i m the past has bwn to secure a suffiuently 
intimate and widespread contact with the farmer and 
for this purpose no agency at our command is so 
valuable as advisory work since it ensures a contact 
with the mdividual farmer which is both direct and 
sympathetic, ongmatmg mdeed, m most cases out of 
a direct request for help Ihc difficulties m the way 
of extendmg advisory work greatly I shall turn to 
presently, but I wish first of all to outline some of the 
more immediately helpful forms of advisory work 
which have fallen withm the scope of my own personal 
experience 

I will deal first with soil advisory work, bemg 
actuated by the conviction that soil investigation is 
the most fundamental of all forms of agncultural 
research Soil fai tors dom natc the growth of crops 
from germination to niatuntc and must mfluence the 
utilisation of the crops b> the inimai which is their 
ultimate destiny In stressing thi importance of soil 
advisory work I am not unmmdful of the fact that, 
despite the enormous volume of mvestigation relatmg 
to soils which has been earned out the task of the soil 
adviser still remains a very difficult one and except 
m a few directions, and over a comparatively smdl 
area of the country, the mterpretation of soil analytical 
dita IS rarely clear It is a sobermg thought, indeed, 
to recall the abounding optimism with which soil 
analysis was entered upon some eighty years ago, and 
contrast the hopes then held with the realities of soil 
advisory work as we find them to day 

The mitial mistake — so common throughout a large 
part of our agnculturd mvestigational work of the 
past — lay m a failure to visually the complexity of 
the problem, even with due regard to then existmg 
knowledge The problem wras approached as if the 
sod were to be regarded solely as a reservoir of plant 
food, the capabdities of which for crop production 
should therefore admit of complete diagnosis by 
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chemical analysis The conception is fascinating in 
Its simplicity, and has dominated the greater part of 
our soil work down to the present time, repeated 
endeavours liemg made by variation in the methods 
and intensity of the analytical attack to improve the 
persistently low degree of correlation between analytical 
data and crop results Parallel with this at a later 
date was developed the mechanical conception, which 
found the major part of the cxplanaUon of the differ- 
entiation of fertility in the ph>sical properties of the 
soil particles, while still later soil biology has asserted 
Its claim to provide the ‘ simple solution ” The work 
of recent jears however, so brilliantly led m Great 
Britain by Sir John Russell and his colleagues, leaves 
us with no excuse for such restneted conceptions of 
soil fertility whic h must now be regarded as the mdex 
of the equilibnum established by the mutual inter- 
a< tions of a highl) complex senes of factors, the vana- 
tion of anj one of which may affect the mterplay of the 
whole, with < onscejuent effect upon the rate or c haracter 
of phnt growth 

The problem of fcrtilitj being so complex, one might 
perhaps he mi lined to despair of att'immg anythmg 
reall> effcitise in soil advisory work which must 
neiesssrilj he dependent upon rapid and somewhat 
superficial examination Such apparcntlj is the Mew 
held b> the Mmistrj of Agnculturc if one may judge 
b) the uinspicuous neglcit of i hcmical md physical 
science m recent extensions of advisory facilities 

My own conception however of the present possi 
biliticsot soil idsisors work is more optimistic and, 
from experience lovenng the most diverse parts of 
the country I am confident that in extension of 
facilities for soil adiisory work would be of immediate 
and progressively mcrcasing lienefit to the farmer 
The real difhiulty at the moment is that lor large 
tracts of the country we lack the necessary data to 
enable us to dctc rmine what is the “ a\ crage soil ” 
fur each particular area, and until provision is made 
for specific soil work in these areas, which comprise 
the whole of the great agricultural areas of the Mid 
lands our advisory work relating to this raw matenal 
of crop produi lion must of necessity rem un superficial, 
and only too frequently ineffective 

In no direction lias the need for extended soil 
adsisorv work become more evident in recent years 
than in the revelation of the extent to which large 
arc as of our soils hav e become depleted of lime ( ases 
come ilmost daily to our notice m which this lack of 
lime is clcarlv the chemical ‘ limitmg factor,” and the 
annual waste due to unrcmunerative expenditure on 
fertilisers on suih land must mdeed be very great 
In many cases fortunately, the depletion has been 
detected .it a stage at which it is still economically 
remediabl’, but m others, unfortunately, this is no 
longer the c ist and unless soil survey facibttes be 
greativ extended it is ceitain that large areas of our 
land must steadily fall into the latter latigory, with 
the inevitable development m the near future of a 
problem of such magnitude as will require national 
action for its solution It is worthy of note also that 
tlus problem will probably be accentuated rather than 
diminished <is a greater proportion of our arable land 
reverts to grass 

A further direction m which great scope remains for 
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the work of the soil adviser is m the economic manuring 
of crops Inadequate and improper manuring u stiu 
widely prevalent, and the annual wastage of resources 
thereby meurred must represent a very large sum 
A considerable part of this wastage is due to the wide- 
spread use oi propnetary compound manures, more 
often than not compounded without any sjiecial refer- 
ence to the soils upon which they are to be used, or 
even without mtelligent adaptation to the special needs 
of the crops for which they arc supplied It is not 
uncommon, indeed, to find mixtures of identical com- 
position offered for the most diverse crops In for too 
many cases also the pnees charged are extravagantly 
disproportionate to the mtnnsic value of the ingredients 
of the mixture, and m all these vanous ways costs 
of crop production are made higher than they need be 

Passing on from soil and manurmg, we come to 
the sphere of seed and sowing problems, presentmg 
obviously abundant scope for advisory work The 
need for good and pure seed is axiomatic Seed must 
not only he good, however, but it must also be of the 
right kmd sown under proper conditions and at the 
most suitable time, and the value of advisory guidance 
on these points has always been recognised, especially 
with reference to the i hoice between different varieties 
of each partnular crop The variety tests earned out 
on the various (ollegc farms and elsewhere have always 
proved helpful in this rcsjieit in so far as they serve 
to demonstrate the general charactenstics of the 
different varieties Whether they have been equally 
successful m measuring the cropping capaiitics of the 
different v irieties is more thim doubtful owmg to their 
rcstrii lion to single, or at most double, plots of a kind 
This has been rtiognised m the more elalxirate schemes 
devised for the purpose by the National Institute of 
Agncultural Botany, which it is to be hoped may 
furnish a practical si heme for more accurate quantita- 
tive field tests m the future 

Given good seed, the improvement of crop possible 
through seed selection is perhaps not in general so 
strikmg as that frequently obtainable by manuring, 
but It may nevertheless be substantial, cs^cially with 
crops such as barley, where improvement of quality 
may have a special value There is also a rapidly 
extending field for seed advisory work m connexion 
with the laying down of land to grass for varymg 
periods 

During the growth of the crop, advisory work is 
largely restrict^ to the domam ot diseases and insect 
pests, the ravages of which take incalculable toll of 
our crops I believe suence can make no more directly 
effective contribution towards the removal of at least 
the technical difficulties of the farmer than the elabora- 
tion of effective preventive measures agamst pests and 
diseases 

I must pass on, finally, to the utilisation of crop 
products as food for animals, the line of work with 
which my own personal interests and activities have 
always been most closely associated Lookmg back 
over twenty years of advisory activity, I really that 
the position of the adviser in animal nutrition is 
infinitely stronger to day than when I first assumed 
the rdle 

With all the newer knowledge at his command, the 
adviser m nutrition can now approach his work with 
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far greater confidence, and evidence of the increasing I 
metical value of his work is rapidly accumulating 
is particularly the case with advisory work m 
milk pr^uction, a branch of feedmg which lends 
itself more readdy than most to carefully regulated 
rationing, owmg to the ease with which the amount 
of product can m determmed Much success has also 
be^ met with in advisory work m pig feeding, and 
to a less extent in the feedmg of cattle, the lower 
degree of success m the latter case bemg due not so 
much to an mfenor capabibty of the adviser to help 
as to the difficulty of dispellmg the tradition that beef 
production represents the supreme accomplishment of 
the Bntish fanner, as to which there is nothmg left 
for him to learn The work already accomplished 
represents, however, but the very beginnings of 
economy m the feeding of live stock, and wasteful 
feedmg of both home grown and purchased feedmg 
stuffs for lack of the necessary advisory guidance is 
still far too widely prevalent 

Such are only a few of the aspects of advisory work, 
which, if extended more widely, might exercise a very 
profound effect upon the economy of the mdustry 
Such extension imphes, however, greatly mcreas^ 
resources m men and money and more effinent means 
of brmgmg the advisor) fatties to the notice of the 
farmer 

I am mclmed, mdeed, to thmk that a more efficient 
propaganda is perhaps the first need of the situation, 
for one finds m all parts of the country an astonishmgly 
large number of farmers who are totally unaware of 
the existence of advisory facilities of any kmd A more 
extensive propaganda will be useless, however, unless 
accompanied by mcreased provision for advice since 
the present resources are already more than fullv taxed 
by the relatively moderate volume of calls for assistance 
that now arise Most of our counties have at present 
only one agricultural adviser — some mdeed, hue none 
— and yet this slender organisation represents in Urge 
measure the base of contact with the industry upon 
which the whole pyramid of our advisory and educa 
tional work rests It is here where I see the most 
immediately profitable outlet for any further moneys 
that may be available for agricultural edui ation in the 
near future 

I have already alluded to the chemical gaps m our 
specialised advisory organisation, and I might also 
have mdicatcd the similar and even less comprehensible 
madequaty m the provision for spenalist advice m 
economics, but these are reUtively small mitters 
compared with the paucity of the less highly spemlised 
but scientifically tram^ advisers of the county 
organiser type, whose husmess it should be to secure 
the confidence of the mdividual farmer by personal 
contact, and to render him assistance either directly 
m the simpler problems or, m more complex cases 
with the help of the specialist staff standmg behmd 
the county staff, whereby a more widespread and real 
appreciation of the practical value of agricultural 
education and research than now prevails might 
quickly be developed 

A great extension of advisory work, such as I suggest, 
must necessarily mvolve heavy expwiditure, and 
further, an exceptional measure of care m the selection 
of men, smee m the direct approach to the farmer ' 
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personal quahties may m the first instance count for 
more than techmeal profiiiency Furthermore, if the 
full measure of success is to be achieved it is essential 
that a more closely organised and mtimate contact 
should be establish^ between the various units of the 
advisory organisation, from the research station through 
the scientific adviser, to the prictical adviser Our 
present organisation is too indefinite and too widely 
permissive in this respect and calls urgently for con- 
sideration by all concerned both county authorities 
and advisory and research workers, with the view of 
more effective co-ordination and co operative effort 
1 have laid great stress upon the potentialities of 
advisory work as a contnbution to the alleviation of 
the present crisis, but I cannot close without some 
reference to the far greater contnbution to the future 
prospenty of Bntish agnculture which wc can make 
through our educational system if wisely pursued, in 
the training of the farmers of the future 
The existing facilities for organised agricultural 
education— at least so far as universities and colleges 
are concerned — are adequate to deal with the numl^rs 
of students presentmg themselves There is mdeed at 
the moment a considerable excess output of the class 
of student who is cither unwilling or unable to take up 
practical farming and must needs have a salancd post 
Of more immediate concern is our comparative 
failure to secure for our educational courses more than 
a small fraction of the sons of farmers upon whom 
the future of the mdustry will largely rest I have 
testified to the greatly awakened mterest m agricultural 
education which has been displayed among farmers in 
I recent years but it is yet far from havmg developed 
into a conviction that such educ ition is to be regarded 
as a vitally essential part 0! the farmers training 
One must perhaps be content with gradual advance 
j towards this goal by mtemal development although 
the possibilities of more rapid advance bv external 
pressure should not be overlooked Ihc enlightened 
landowner might exert an mflucni c more potent per- 
liaps than any other in filling our colleges with farmers’ 
sons, if m letting his farms at an\ rate so fir as 
voung applicants are concerned — he showed his faith 
m ogncultural education by giving preference where 
possible to men whohaverti civ ed liquate instruction 
in the pnnciples of agnculture in addition to practical 
expenence So long is the pm ale ownership of land 
continues, the landowner will have it in his power to 
render m this respect the most powerful aid to the 
progress of ogncultural education and by action along 
these Imcs might exert more good in one year than is 
art unable by nnny weary years of propaganda 
Whatever the character of our land-tenure system 
of the future, it is certam that sooner or later some 
guarantee of effiaency for the productive occupation 
of land will be demanded from the would be farmer 
Wc cannot continue mdcfinitely, on one hand to pro- 
claim that the land is our greatest national asset 
to be maintamed with the help of and in the interests 
of the State m a highly efficient sUte of productivity 
while, on the other hwd, the use of the land is left 
open to all, regardless of fitness for its effecUve use 
Tlus vision of farmmg reduced to the status of medicine 
and law as a close profession regulated by an entrance 
examination, may perhaps be stigmatised as a horrible 
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nightm ire , but some movement m that direction I at any rate, that, should sudi a day arrive, education 

bdicve to be mevitable, and, with nationalisation of m the prmciples underlying the calling will loom as 

the land it might well come more speedily than one largely as practical training mdetermmmg the standards 

would venture to contemplate None will question, of admission to the use of the land 


The Structure of the Great Rift Valley. 
By Prof J W Gregory, F R S 


''[■'HE explanation that the lake chains of East 

^ Africa lie m a system of tectomc valleys which 
are a continuation of the basin of the Red Sea was due 
to Sucss (1891) m his contribution to the geological 
results of Teleki s expedition Suess regained the 
Great Rift Valley as made by a sudden rupture of the 
crust of the earth owing to contraction as preceded by 
no upheaval, its age as Pliocene and Pleistocene, and 
the height of the land beside it as due to an uplift^ in 
consequence of the rupture and he considered that 
as the East African Rift Valley is bounded by block 
mounUins and not by parallel horsts, it is different in 
structure from th it of the Rhine The present writer, 
after a visit m 1893-3 to the lughest part of the Rift 
Valley, supported Suess s view of its formation by earth 
movements due to lateral tension, but he considered 
that the valley had a much longer and more complex 
history than Suess recognised for the Rift V^ey 
was r^e by faulting repeited at mtervals from at 
least the Oligocene to the Pleistocene, it was initiated 
by an uplift of a broad arch in the Upper Cretaceous 
and the mfall of the top of that arch was probably a 
consequence of the foundering of the floor of the Indian 
Ocean 

The Great Rift Valley in its course from S)ma to 
Mozambique vanes greatly in structure In some 
places It consists of a single trench, and at others of 
several branches Its structure is geographically most 
complex in Tanganyika Temtory, where it was studied 
with especial care when that area was part of German 
East Afnca A valuable discussion of the combined 
topographic, geological, and geodetic researches m that 
region has now been prepared by Prof Krenkel, of the 
University of Leipzig* lie shows that between the 
Congo and the eastern coist of Afnca three great 
tectonic belts arc now well established That nearest 
the coast forms the eastern front of the main Afncan 
plateau As it is the oldest, and m the most exposed 
position. Its structures have been obscured by denuda 
tion Hence the determination that this mountam 
rampart was formed by faulting required close ex 
ammation of its geology The evidence available 
shows that the central part of Tanganyika Temtory is 
traversed by a zone of fractures, which extends from 
Lake Nyasa to the plateau front west of Mombasa 
This eas*eni zone consists m places of a senes of step 
faults, but includes as in Uluguru, some nft valleys 

The second belt is the contmuation of the mam 
trunk of the Great Rift Valley southward from Kenya 
Colony It includes Lake Magadi, and forks at Lake 
Natron , one branch goes south westward, and mcludes 
Lake Eyasi, and disappears near the town of Tabora 


■ [In 1891 b* nfnnd to tbo upftes u an AnfmV>»mt Utw aa an 
i4i0aaWww1 

■ Die Bniduonen Ottalnku Tektonlk Vulkaanmns redbeban and 
Sdnmninaiiialiea Von IVof E Krenkel Pp VUI + 1S4 (Barim 
Gcbrllder Boratnacw isas) 71 4A 
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The mam trunk contmues southward , it is repeatedly 
deflected south westward by faults parallel to those of 
the eastern fracture belt , it becomes indefinite after 
passing Kilimatmde on the railway from Dar es 
Mlam to Tanganyika There is some evidence of the 
extension of this fracture belt through the Ruaha 
valley to Lake Nyasa The only gap still uncertam m 
the course of the Great Rift V^ley is from the lower 
part of the Ruaha to near Kilimati^e 

The westernmost tectonic belt follows the western 
branch of the Rift Valley, and includes the Albert 
Nyanza and Lake Tanganyika It forks near its 
southern end one branch breaks into sphnters on the 
southern coast of Tanganyika , the longer branch goes 
south eastward past L^e Rukwa, joins the mam trunk 
at the Ruaha valley, and continues through Lake 
Nyasa to south of the Zambezi, where it has bera traced 
by Teale and Wilson The evidence of the tectonic 
origin of the valley is especially clear around Lake 
Tanganyika the coasts of which show complex senes 
of faults, fault blocks, and secondary nft valleys 
Many of the faults are quite modem, as some of them 
have dislocated recent conglomerates and have tilted 
some of the lake beaches The walls of this valley, 
from the features niied m the ongmal graphical 
descnption of it by Burton, are young, and, as Prof 
Krenkel holds, the westernmost of the three tectonic 
belts IS probably the youngest 
Between Suess s simple theory that the Rift Valley 
was formed from a single senes of fractures m the upper 
most Kamozoic and my more complex classification 
with its three different senes of figures separated 
by four volcanic penods, Prof Krenkel adopts an inter 
mediate position He accepts two penods of faulting 
and three of volcanic activity for the Nyasa basin , so 
that his sequence of events is nearly as long as mine , 
but he regards all the volcanic rocks as Miocene or later 
The evidence on which 1 referred the lava of the plains 
near Nairobi to the Upper Cretaceous was admittedly 
scanty , but that age fitted m best with the general 
history of that part of the world Later a promismg 
due to the age of the earlier volcamc eruptions was 
offered by Dr Oswald s work on the Victona Nyanza, 
but the volcamc pebbles he collected in the pre Miocene 
conglomerates cannot be certainly identifiM It is to 
be hoped that some visitor to that area will make a 
further collection of the volcanic pebbles from these 
conglomerates, so that their position in the East 
Afncan volcanic sequence may be detenmned 
The view that the Kapitian lava plains are Pliocene 
has been held persistently , but that view has now 
been conclusively disprov^ by fossils collected by Mr 
Sikes from beds deposited m depressions in the surface 
of these lavas Tm fossils have been identifi«l by 
Mr R B Newton as Phocene, so that the lavas them 
selves must be Miocene or older Their Cretaceous age 
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has recently been supported W the work of £ O — arch, anticline, or mountain ndge along the axis of 
Teale and W Campodl Smith from the Zambezi the va^y^-and it u consistent with the gravity survey 
Some lavas which these authors correlate with the by Kohlschutter, of the results of which an excellent 
Kapitian are shown to be Cretaceous , they remark summary is given by Prof Krenkel Tanganyika Ter 
(G«l , May 1923, p aaS), the close similar ntory is under three different conditions Along the 
ity between the specunens from the Lupata Gorge just coast gravity is m excess The central area along the 
described, and the Kapitian phonohtes, seems to afford south western branch from the Great Rift Valley 
very stnking confirmation of Prof Gregory s view that through Lake Fyasi to Tabora mcludes a broad basm, 
the latter are of Cretaceous age ’ with gravity less than the normal Along the western 

This evidence establishes the suggested date for the bram^ of the Rift Valley is a long narrow band in 
beginmng of the East African part of the Rift Valley which the gravity is also less than normal Krenkel 
by fixing the age of the oldest associated lavas as describes it as a Dtchimnne or density trough 
uetaceous That the Rift Valley faults had begun The majority of recent authors have adopted the 
by the Oligocene has now received further confirmation view that the Great Rift Valley was due to lateral 
from the Gulf of Suez In a lecture to the Royal tension That the faults which bound the valley 
Geographical Soaety m 1931 (Geog Journ vol Iviii might be due to compression has been several times 
pp 267 371) Dr Hume threw doubt on the fault origin suggested The occurrence of reverse faults m the 
of the Gulf of Suez, and attnbuted it to folding This older rocks beside the Great Rift Valley appeared to 
conclusion would have been difficult to reconcile with the support this possibility This view was suggested by 
successive map of the area issued hy « 

the Geological Survey of Egypt had ^ * 

not that Survey also published a «k6*/ /SHao 

diagram of one of its folds (Petrol , ^ ^ MerrTTK 

R^hBull No 6 1920 before 
p i) The structure represented is 
^t m ordinary ^eologi^nomcn 

answer to Dr Humes view tlmt , h.Rf v.ikyofth.! uifrfs ... 1 » tu i. e„p «.Sur 

the Gulf of Suez was formed by rnmilMrolnimRonuchBull No 0 (Cairo 19.1) 

folding It IS only necessary to refer 

to the two last pubhcations on the ^ Aif 

area by the Survey of which he is ^ , 

director The valuable account of / 

the geology of the Gulf of Suez in + 

No 10 of the Petroleum Research 

Bulletins by Messrs Moon and ^ 4.** 1 4,* ^.*^^***4.*‘t-'*i 

Sadek, includes two sections which P'*’ ^ 

illustrate the structure of the Gulf 

The essential prts of these sections , oiy.i.h«n> »Suveyofih.v.i,yorih.i uifofsu.. 

are here reproduced (Figs i and 3) rrom Feinhmm RMMnh buu no o (Cairo iga. ) 

They both represent me Gulf of 

Suez as m a typical fault formed valley The Uhlig in 1907 but he has abandoned it An over 
second figure (after PI IX D) is especially instructive thrust fault— which has smee been rejected — was de 
as it shows that the faults which formed the Gulf scribed from German East Africa but Suess remarked 
of Suez were post Eocene and pre Miocene It there that he knew of no other anywhere along the Great 
fore shows that the conclusion that the Rift Valley Rift Valley system Dr Hume inserted a reversed 
faultmg began in the Ohgocene, which was first fault on the western shore of the Gulf of Suez Uis 
based on evidence from Lidee Nyasa holds for he section was reissued last year slightly altered 
Gulf of Suez A further Petroleum Research Bulletm (Petroleum Research Bulletin, Geologi^ Survey 
No 13, lias just been issued in which part of the Egypt, No 10 PI VIII Fig 3) but the only noticeable 
eastern shore of the Gulf of Suez is desenbed The modification except m colounng is that the fault is no 
authors, Messrs Moon and Sadek, conclude that the longer drawn as a reverse fault 
position of the shore is determined by a very import The mam advocate of the compression theory is 
ant fault, and they show that the faults m this area Mr E J Wayland, the director of the Geological 

were m part pre hLocene and partly post Miocene Survey of Uganda for the Great Rift Valley near the 

One of the sections, PI I D H, shows a senes of Albert Nyanza {Geog Journ vol Ivm , 1921, pp 
vertical and steeply inchned fracture planes which are 344 359) The suggestion is more probable for that 
marked as faults and not as folds area than for those places where the Rift Valley is 

Suess s view that the Great Rift Valley is tectonic in associated with immense lava fields, and m Unyoro it 
ongm has been supported by an overwhelmmg balance has some abnormal features Mr Wayland s view is 

of opimon , but his view that it was a sudden rupture based on general considerations and he does not appear 

due to the contraction of the crust has been less widely to have seen any reversed fault along the Rift VaBey 
adopted than the writer s hypothesis that it was due to All the numerous faults that have Imn recognised in 
a senes of mfalls along an upraised belt That pre the Great Rift Valley senes are normal Any reversed 
hmmary uphft has been accepted under vanous names hiultmg that may be found will probably prove to be 
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exceptional The geographical and geological features 
of the mountains b«ide the Great Rift Valley resemble 
those of nonnaUy faulted block mountains, and not 
those of fold mountains due to corrugation of the crust 
by compression The topography along the Great 
Rift Valley igrees with th it of areas tom by tension 
clefts rather than with mountains raised by compres 
Sion (or all the faults known are normal beside the 
valley nsc many block mountains and horsts and it is 
asst ciated with vast lava hrlds In mountains due to 
compression on the other hand the faulting is re 
versed volcanic action is rare except for isolated 
volcamc groups some distance from the mam chain, or 
where it is cut across by later faults The mountains 
moreover occur in long smuous chains and sheaves of 
chains which graduallydwmdlem height through parallel 
foothills Ttot the Rift Valleys are due to tension is 


emphatically asserted by Prof Krenkel The fracture 
zones of East Africa he says, are zones m which the 
crust has been tom asunder (ZerretsswtgsManen der 
Kruste p 169) 

Recent evidence, therefore from the Zambezi and 
the Gulf of Suez Mr bikes s fossik from the Kapiti 
Plains, and Prof Krenkel s valuable monograph, com 
bine to confirm the conclusions that the Great Rift 
Valley was initiated by on upbulgmg of the crust , that 
Its fractures were connected with vast volcamc eruptions 
which began m East Africa m the late Cretaceous, and 
were contemporary with the Deccan Traps of India , and 
that one set of the fractures that made the Rift Valley 
happened in the Oligocene These conclusions render 
It probable that the African Rift Valleys are due to 
the secondary consequences of the movements that 
made the basin of the Indian Ocean 


Obit 

Mr 1 J H Jenmnson Hon D Litt (Oxon) 

I N Mr Francis Jenkmson University Librarian at 
Cambridge who died on September si has passed 
away one of the most versatile and distmguishcd of 
Camhndge scholars Of his profound knowledge of 
cUssu s of bibliography and antiquarian matters and 
of musi this IS not the place to wnte This notice 
must be restricted to his activities m natural science 
in one branch of whi h entomology he was an expert 
Nor IS it possible here to give more than the bnefest 
outline of his life Bom m 18^3 he entered Marl 
borough at the age of twelve and m 187a began a 
disting iished career at Trinity College remaining for 
the rest of his d lys at Cambridge He became Umver 
sily Librarian m 1889 and held this post until his 
death a period of more than thirty years 
Jenkmson was Curator in Zoology in the University 
Museum for a few months in 1878 (the same year in 
whi h he gamed his Iielluissl ip at Trinity by his 
classical attimmcnts) He was the second occupant 
of this positi n the first having been Mr J F Bullar, 
and dunng his tenure he worked chiefly at insects The 
same curatorship was afterwards filled (m 1890) by 
the late Dr David Sharp But though Jenkmson s 
oflicial conntxion with the Museum of Zmlogy was 
short he was its valued helper to the end 
From bojhood a keen nituralist and especially a 
lepidoplcnst Icnkmson wis much associated m early 
ye irs with his lifel ng friend Mr Edward Meynck as 
a student of the smallest md most delicate forms 
Sometime ifter the commg to Cambndge of Dr Sharp 
with wh m he f rmed a lasting fncndship Jenkmson 
turned his ittention to Diptcra These were henceforth 
his spu al stud) until the last md it is as a diptcnst 
that he will lie rcmrmlx red m entomological circles 
It is trui of Jenkmson s entomological side as 
perhaps of all his interests that his published works 
arc little m compan on with the greatness of his know 
ledge Ills wntmgs c impnse some twenty seven short 
notes and papers contnbuted to the Entomologists 
Monthly Magazine between 1886 and 1922 The first 
four up to 1900 deal with Lepidoptera the remamder 
almost entirely with Dipteri In his longest paper 
(1908) he recorded a number of fungus gnats new to 
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Bntam and described one new to saence The short 
notes contam records of captures and observations of 
the habits of vanous flies His last entomological 
writing (1923) was an obituary notice of his old friend 
A B lam 

But these publications are only a small part of 
Jenkmson s dipterological work None could be more 
generous than he m aidmg other workers He had a 
wonderful faculty for distmguishmg obscure speaes 
m the field and very great deftness m capturing 
mmute insects even without a net He was a very 
skilful manipulator and collected a vast amount of 
material m several par s of Great Bntam but especially 
m his own garden at Cambndge The pick of these 
captures was always at the disposal of tl e University 
Museum to which he gave hundreds of specimens 
and he was one of the makers of the Cambndge collec 
tion of British Diptera now one of the 1 irgest extant 
Ihe national collection at South Kensington has also 
b en ennehed by m my of his specimens His mis 
celloneous captures in other orders were frequently 
interestmg a minute Copeognathe found m a house 
at trowlmrough and described by Dr Fnderltm in 
193a as a new genus and species (Pteroxamum) is the 
first Psocid (sens lot) with scale covered wmgs to he 
discovered m Great Bntam the forms related to it 
bemg tropical 

Jenkmson s faculties for observmg were extended to 
plants birds and even at one time to mollusca He 
applied his classical and bibliographical knowledge also 
to entomological matters The former was often called 
mto play m questions relatmg to saentific names 
What he wrote of Fam was true also of himself he 
disliked slovcnlmess and was the most scholarly of 
naturalists As Librarian he was always sympathetic 
to the needs of entomology and contnbuted to the 
result that the Umversity Library and departmental 
libranes together now contain a b^y of entomological 
hterature (especially penodicals) probably unsurpassed 
m any centre m Great Bntam outside London In 
person he was tall but of almost fragile build and he 
was always hmdered by poor health The kindest 
hearted of men his personality exercised a smgulMr 
charm over his many fnends H S 
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Current Topics and ETcnts. 


The report of the Broadcasting Committee ap 
pomted on April 34 by Sir William Joynson Hicks 
then Postmaster General has now been issued 
together with a statement from the present hea<l of 
the Post Office Sir Laming Worthington fvins 
The committee had to consider (a) Broadcasting m 
all its aspects (6) the contracts and licences which 
have been or mav be granted (e) the action which 
should be taken upon the detenmnation of the 
existmg licence of the Broadcastmg Company (rf) 
uses to which broadcastmg may be put «ul (<) 
the restrictions which may need to be placed upon 
Its user or development The Committee states that 
broadcasting is of value for instruction and enter 
tamment and has great potentialities and it is 
recommended that a Broadcastmg Board should be 
established by statute to advise the Postmaster 
General though broadcasting services should remam 
m the hands of non Govtmment bodies workmg 
under Government licence The revenue required 
to maintain broadcastmg services is to come mainly 
from the receiving licence fee The Committee 
considers that the cxistmg fee of 10s a year is sufli 
cient for the present and th it three quarters of the 
receipts might go to meet the costs of broadcasting 
As regards licences a uniform and simple typo of 
licence obtainable without formalities an 1 with 
practically no limitations on the apparatus is sug 
gested for all users Lxtension of broadcasting hours 
and of the wave lengths in use (3^0 425 metres) so 
as to aiver the range 300 <joo metres excluding the 
band 440 460 metres is also recommended The 
Committee considers the immediate application of its 
scheme desirable and suggests that the British 
Broadcasting Company s licence be continued and 
extended on a modified basis No recommendation 
IS made on the subject of the protection of Bntish 
apparatus agawst foreign competition the Committee 
stating that tlic matter should be dealt with b> 
Parliament 

Arising out of our recent article on Inventors 
and Patents ' (Naiuri September 8 p 340) it his 
lieen brought to our notice that the mtercst of 
patentees and inventors has been made the special 
aim of the Institute of Patentees (Incorporiteil) 
This association was founded in the year tqiq and 
within a short space of time enrolled some twelve 
hundred members It has set up a body of technical 
advisers to assist the inventor and prevent him from 
wastmg money on nselcss propositions In the case 
however of those inventions which contain germs of 
value even though the inventions are but crudely 
presented the Institute advises their ongmators as 
to the best method of developing their productions 
To a certain extent the Institute also acts as a 
clearing house at the same time aiming at submitting 
to manufacturers such mventions only as have 
reasonable commercial prospects In favourable 
cases assistance will be given m the direction of 
obtainmg capital for the exploitation of inventions 
In order to reduce considerably the huge expense 
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generally involved m the settlement of disputes pro 
ceeding from inventions a Court of Arbitration has 
been constituted to which contentious questions may 
be remitted At the present time the Institute is 
concentrating its efforts on securing an Empire 
patent whereby the cost of protecting an invention 
throughout the British Empire may be materially 
reduccil At the general meeting in March of tlus 
year the chiirmin m his presidential address an 
nounced that the Institute wis recognise 1 by the 
Board of 1 rade and that certain inquiries ad Iressetl to 
that Department were referred immeJiately to the 
Institute It is stated that the Institute is in no wav 
a trading or profit makmg concern for the members 
of its various advisory and other committees give 
their services gratuitously Two classes of members 
are enrolled An annual suliscnption of two guineas 
secures full membership while associate membership 
for till innual subscription of one guinea is reserveil 
for tlu genmnelj poor inventor hurther particulars 
are obtainable from the organising secretary at 44 
Russell Street London W C i 
Bhorl the War Capt C W K Knight as a 
photographer of birds anl thtir nests was already 
in the front rank Being a practised climber he did 
not coniine his attention (o species that biild near 
the groiin 1 an i more re entl\ he h is speci ilise 1 an 1 
taken the kinem ito( raph at> well as the ordinary 
camera into the trc" tops with most successful 
results On Monday last at the Polytechnic Hall 
111 Regent Street Capt Knight used a number of his 
films ind some lantern slides to illustrate to a specially 
invited audience a lecture which will be repeated 
dady for the benefit of the public for several weeks 
to come There is no need at the present tune to 
emphasise the list fulness of films as records of fact 
(in contr ulistinction to portrayals of hction) where 
motion has to be illustrated or tht advantage of 
having them verbally descrilied Capt Kmght was 
ible to show the tlimbing of woodp«,kers the rapid 
flight of buds of prey when c itching f x 1 for their 
young the plucking of the vittiin its partition imong 
the nestlings of tender age the throwing of it whole 
to them to scramble for when they were older He 
also showed speci il recorils of > oung birds exercising 
their wings and getting into training for flying as 
well IS their hesitation before they could make up 
their minds to launch themselves for the first time 
in the air Many points of incidental interest were 
mentioned by the lecturer The findmg of a swift 
m the nest of a hobby was med as an argument in 
favour of the latter bird bemg the swiftest of our 
hawks btress was laid upon the amount of vegetable 
food eaten by the greater spotted woodpecker the 
writer has known of this bird taking coconut mtendod 
for tits but Capt Kmght desenbed the extraction 
of kernels from hazel nuts fixed in the crevices of 
bark after the fashion of the nuthatch Uwls were 
dealt with as was the daily life of a rookery while 
the reanng of young herons was considered in detail 
AU who are mterested m Bntigh wild life should go 
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to tapt Knights lecture for they will thus add to 
their knowledge besides gaming a great deal of 
enjoyment 

AocoKDiNr to the latest estimates (given m the 
Ttmet for ‘^epttmber 28 and 29) the loss of property 
in Tokyo md Yokohnma due to the esrthquike of 
September i is somewhat less than was at first sup 
posed In \ok(lama about three fourths of the 
houses (including those of greatest vilue) were de 
siToved those which remain are apparently but a 
fringe of smiU dwellings It was on the flat levels 
intersected by canals in wl ich the business and 
shopping ju alters were situated that the destruction 
was greatest but on the Bluff where the foreign 
mcrch ints lived then w is also much d im ige done 
many of the houses hiving fallen into the valley 
below In Tokyo cut of about 335000 houses 
destroyed only it per cent collapsed under the 
eirthqiiakc shock the remainder were burned It 
w IS again in tl e densely crowded nversidc districts 
that the worst of the destruction took place It has 
been suggested that Yokoliami should be rebuilt in 
i safer district but the site of the city is obviously 
dctcrininel bv the harbour which has not been 
materially ddmaf,el Moreover though there is no 
al solutely safe are i in such a seismic rone the safest 
for many years to come and perhapis for several 
eeiitunes may I e the epicentral are i of the recent 
shock 

W 1^ arc gla 1 to note that British firms ore adopt 
mg more an 1 more the principle on the lines of 
mana American firms of helping their clients 
in every possible way — and indirectly the general 
public as well — by the issue of thoroughly scientific 
htcrature wntten by experts A good example of 
this IS a recent publication Water Ircatment 
by Messrs Brunner Mond and Co Ltd the well 
known chemical man ifacturers of Northwich Cheshire 
This 1 ooklct wl leh is a production of tlie firm s 
reseirch staff and may be obtained free of charge 
ly wntmg to the above address gives a most lucid 
and concise explanation of the whole principles 
underlying the hardness and treatment of water 
cspeci illy for boder feed purposes and should prove 
invaluable to engineers and all others in charge of 
boiler plant It is divided into fourteen sections and 
particularly goo 1 arc those devoted to the cause of 
hardness the soda ash and hme treatment and the 
choice an 1 method of operation of softening plant in 
gcneril Also of great interest are the sections 
dealing with the more difficult aspects of water 
treatment al out which the average chemist is none 
too clearly informed such as the presence of free 
carbon dioxi le and sodium bicarbonate acids 
whether miner il or of the peaty acid vanety od and 
especially the removal of the last traces of magnesium 
for which the use of aluqimo feme is recommended 

In 1905 the Meteorological Office was able for the 
first tune to m ike some provision for the regular 
investigation of the upper air over the Bntish Isles 
Investigation ha 1 previously been earned out 
pnvately in some cases with the assistance of the 
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Bntish Association and of the Royal Meteorological 
Society Mr W H Dines who had taken a leading 
part m the practical development of the mvestigation 
agreed to supervise the work for a nominal fee and to 
provide free of charge the facdities which his residence 
afforded for work with kites and balloons After 
19x3 Mr Dines removed to Benson m Oxfordshire 
and for the pist ten years he has contmued there the 
upper iir work which he had earned out so success 
fully at Pyrton Hdl on the Chdtems and at Oxshott 
in Surrey Largely as a result of these investigations, 
Pngland has gamed a position m the forefront of the 
investigation of the upper atmosphere At the end 
of June 1022 Mr Dines retired from active super 
vision of the work although he contmued generously 
to give facihties for mvestigation to be earned on at 
Benson Mr Dmos s experience mdicatcd that open 
country north west of Oxford was the most suitable 
pi ice for a permanent observatory but financial 
reasons made this impossible it was accordmgly 
arranged to utilise Kew Observatory where the 
disadvantage of position would be to some extent 
compensated by proximity to the central office and 
contact with other branches of meteorological work 
The transfer will probibly be made m a few days 
The Obsen atory at Benson will then be closed The 
regular daily reports m connexion with forecasting 
will be made at the wireless station at Lcaficld bv the 
courtesy of the I ostmaster General while the upper- 
«r investigation will be continued at Kew Observatory 

Grfat activity continues to prevail on the question 
of the cause and it adence of cancer The Ministry 
of Health has recently issued a circul ir (No 426) m 
which the views of a committee of experts are set 
forth The circular deals with the characteristic 
features and natural course of the disease the extent 
of cancer mortality an I its mcrease the procbvity to 
cancer chronic imtation as a determming factor in 
the appearance of the disease and the diagnosis and 
the treatment of cancer The statements made are 
m harmony wuth the results of modern scientific 
inquiry and the circular should help to counteract 
a great deal of irrelevant matter winch the pubhc has 
boon mvited to accept from quacks cranks and well 
meamng persons who do not possess the requisite 
knowledge I ocal health authonties are encouraged 
to deal with the cancer problem m the best interests of 
the commumty 

£H6 Naturmssenschaften for August 31 contains 
two articles by Arrhenius and bv hreundheh on the 
life and work of Wilhelm Ostwald who reached the 
age of seventy on September 2 as recorded m our 
issue of August 25 p 289 

A RBVIEW of the adhesives industries appears in 
the CMemtcal Trade Journal for September 14 The 
properties composition extraction and sterilisation 
of animal glues are concisely desenbed Vegetable 
glues (« g from starch) waterproof glues and vanons 
forms of adhesives {eg sodium silicate adhesives 
I adhesives from cellulose waste liquid glues etc ) are 
all treated A solution of glue m acetic acid is the 
I bass of seccotme 



OciOBCR 6 1923] 


NATURE 


5*9 


A REVTEW of the dye stuffs mdustry of Great 
Britain by Prof G T Morgan is published in 
Ch»mist¥y and Jndnsiry for September 14 In this 
the progress made dunng and since the War m the 
manufacture of intermediates and dves is discussed 
m greet detail and the article gives a reasoned 
account of the present position and future prospects 
of one of the most important British industrial 
undertakings 

The autumn conference of the Textile Institute 
will be held at Leicester on October 18 19 The first 
day of the meetmg will be spent at the Exhibition of 
Textile Machinery and Textile Fabrics which is Iiemg 
held in I eicestcr on October 10 ao On the second 
day Mr P E King of the University of Lee Is will 
present a paper on Artificial Silks and 1 iter the 
annual Math^ lecture will be delivered by Prof J P 
Thorpe who will take as his subject The Applica 
tion of Dyes to Fibres and Fabrics The rem under 
of the meetmg will be devoted to visits to works in the 
neighbourhood of mterest to members of the con 
ference 

Thf first paper mill for produemg pnntmg p iper 
and pasteboard from hydrophytes or w iter plants on 
a large scale was started on September 15 in C rossen 
ham Saxony The hydrophytes (Typha Phragmitcs 
etc ) are made into pulp by a cheap new pr jcess of 
the German Hydrophyte Co and are said to yield a 
good material for paper and pasteboard The reeds 
grow wild m shallow waters and their removal is 
desirable m the interests of fishinj, in Germ my 
therefore as in other countries large amounts of the 
raw material arc to be bad freely It has been 
calculated that m Germany alone one million tons of 
dry reed material can be gathered thus freeing for 
other purposes a like quantity of wood up to now used 
for manufactunng wood pulp and cellulose Several 
further works for producing paper pulp from reeds are 
to be oreqted m Germany as well as in other countries 
It IS stated that the same process may also be used for 
bamljoo and similar tropical plants 

Thl Gilbert White tellowship ofiers au atUactivo 
programme for the present session en ling Janu iry 
1924 Meetings and expeditions have been arranged 
for most baturdajrs durmg the winter noteworthy 
events dee lectures by Dame Helen Gwynne Vaughan 
on The Mechanism of Inheritance on November 3 
and bv Mr F R S Balfour on Trees and Flowers 
of the North West Pacific Coast on December i 1 be 
Ramble Section of the Selborne Society has also 
issued a programme of its fixtures for the next few 
months (price 6d ) Numerous rambles of histone 
and hterary interest are included mostly m I ondon 
and Its museums Lectures have been arranged 
apart from the rambles and among them are Among 
the Himalayas by Mr h W Hodgkmson on 
October 31 Japan Past Present and I'uture by 
Prof Wilden Hart on November 7 In Neptune s 
Kingdom byMr F Martm Duncan on November 14 
Ammal Dis^ises and Camouflage by Mr Wilfred 
Mark Webb on November 29 and NatqreatHome 
by Mr M A Philhps on December la Corre 
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I spondence relating to the rambles other than apphea 
tions for tickets should be sent to Mr P J Ashton 
72 High Street Bromley Kent 

A SPrciAi. volume of the Zettschnft fdr Knstalto 
graphte comprtsmg no less than 640 pages and 
numerous illustrations and plates has been published 
as a testimonial to the magnificent hfe work m 
crystallography of the founder and first editor (for 
over fifty volumes) of the ZexUchnft — Prof P von 
Groth It consists of contributory memoirs on their 
most recent original researches by thirty two authors 
of repute mostly well known contributors to the 
Zettschnft for many years ind old friends of Prof 
van Groth The two British contnl utors are Dr 
Tutton and Mr Barlow the former of whom sends 
a thirty five page paper on the completion of his 
miny years work on the sulphates seltnatts and 
louble salts in the results of which Prof von Groth 
had taken a very deep mterest while the latter sends 
a paper on the division of space m enantiomorphous 
polyhedra The universal character of this remark 
able birthday present — for it commemorates the 
eightieth birthday of Prof von Groth which occurred 
on June 23 — will be apparent fron the mere mention 
of the names of a few of the contributors from other 
lands First should be mentioned Prof Niggli of 
Zurich who now acts as editor and to whom the 
greatest credit is due for the organisation of such a 
memorable testimonial to the great crystollographer 
then we have memoirs from Prof Jaeger of Groningen 
M H Ungemach of Pans A Haddmg of Lund 
C Leiss of Berlin J Beckenkamp of WUriburg 
C AminoS of Stockholm F /ambomm of lurm 
H Tertsch of Vienna F Rmne of I eipng C Viola 
of Parma E Artmi of Milan R Schanxer of Grax 
and others equally famous from almost all the greatest 
European centres of learning The value of these 
papers alone is a noteworthy testimony to the great 
esteem and ailection in which the recipient is held 
and their publication as a common dedication at a 
time like the present should prove a valuable aii to 
international peace and goodwill The volume la 
dedicated to one of the greatest of modern men of 
science one of tlie kindliest of men who ever gave 
the impulse of his encouragement and approbation 
to those striving sincerely and earnestly to advance 
the subject which he had so much at heart 

Messrs Longmans and Co have many science 
books m their new list of announcements Among 
them are The Action of Alcohol on Man by Prof 
L H Starlmg with contributions on alcohol as a 
medicme by Dr R Hutchison alcohol and its 
relations to problems m mental disorders bv Sir 
Frelenck W Mott and alcohol and mortahty by 
Prof Raymond Pearl and Galvanomagnetic and 
Thermomagnetic Effects The Hall and Alhed Pheno 
mend by Prof L L Campbell (in Monographs on 
Physics) 

The autumn announcement list of Messrs Methuen 
and Co Ltd contains many books of scientific 
mterest Among them we notice The Principle of 
Relativity by Profs A Einstein H A Lorentx 
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H Minkowski A Sommerfeld and H Weyl trans 
latcd by Drs G B Jefferv and W Perrctt constating 
of a selection of the more important scientific papers 
in which the theory of relativity was originally ex 
pounded i new and revised edition of The Founda 
tions of hinstcins Iheory of Craiitation by Prof 
1 Freundheh translate 1 by H I Brose bin 
stem s fhoorv of Relativity by Prof Max Bom 
translated by H L Brose (the book aims at giving 
a lucid historical account of hinstems Iheory of 
Relativity) 1 he ( hemical Flcmcnts by F II 
1 onng dealing with recent developments in con 
ncxion w ith the cheinic il elements along lines which 
include electron bin ling processes in atomic structure 
in radiation phenomena and m electrom ignetic 
reactions (the quantum theory and the stationary 
states of the Bohr atom ire illustrated by analogy) 
R ulioactivit) bv Prof K 1 ajans translated 


by T S Wheeler and W G King Crystals and 
the Bine Structure of Matter by Prof F Rinne 
translated by W S Stiles (the book presents a 
comprehensive sunfey of the fine structure of matter 
as elucidated by the study of crystals) Practical 
Mathematical Analysis by Prof H von Sanden 
translated by Dr H Levy The Mechanism and 
Physiologv of Sex Determination by I’rof R 
Goldschmidt translated by Prof W J Dakm pre- 
senting m concise form a review of the most modem 
knowledge of the mechanism and physiology of sex 
determination and in particular of the theories of 
Goldschmidt a translation by J G A Skerl of 
Prof A Wieners The Origin of Contments and 
Oceans What is Man r by Prof J A Thomson 
and 1 he Origin of Magic and Rehgion by W J 
Pern describing briefly tlie growth and spread of 
religion and magic 


Our Astronomical Column. 


I iKi UALL OF Slpilmbir 7 — Mr W F Denning 
writes Mxnit 15 descriptions of this object which 
appeared ihoiit 7 h t5 m GMT were received 
from t om wall Deionshire in 1 South \\ ales II was 
of consider ible sue ind 1 nlli int v in 1 it left a trad 
which remained visible for 1 1 or ij minutes iccurling 
to scvinl of the observers \ number of the reports 
which have been receive 1 an not of my scientific 
utility for they arc mere descriptions of the brightness 
of the phenomenon without inclu ling any precise 
det Ills of the position of the flight an 1 duration Some 
of the observations however contim all the data 
necessary for computing the real pith of the meteor 
The Ti hint point is in licitel it j6o li” and 
the height from about fx) to z6 miles descending dong 
a course 100 miles in length at 1 velocity of 20 mdes 

F ?r second It txtoiulca from south west of I ands 
nd to ilxiut 5 mdes west of 1 undy Island and it 
lit up brilliintly the sea an 1 coast of tomwall in the 
district nearly ov« r w hich the meteor descended 

PROI IlNlllMANNS ImOKV OP IHl- SPIRAT 
Ncnui^ — The Obvn U rv for September contains 
two articles criticising this theory which suggestel 
that the spirals were clouds of cosmic dust cxpellcl 
from the galaxy by light pressure ind shmmg by 
reflected starhght Prof Pernne considers the ilci 
of their shmmg by reflected hght untenable on the 
ground that at least one of them JS G C 1068 has 
some bnght Imes m its spectrum which show tlie 
same radid velocity as the dark ones m case of 
reflection the latter would be double the former 
Mr A C Gifford notes that the presence of layers 
of dark obstructing nutter m many of the spirals 
negatives the idea of rcflecU i light mim the gmaxy 
a ]Mint which was ilso made by Mr Reynolds 

I’rof Pemne agiccs with the suggestion of expulsion 
from the gdaxv but holds that the spirils ire no 
longer merely dust clouds but that a large number 
of stars have formed in them by condens ition they 
are autonomous systems perhaps 100 hght years in 
diameter the novae m them are supposed to be 
similar to but perhaps smaller than galactic nov<e 
they may be caused by stars coUidmg with streams 
of cosmic dust 

Mr Gifiont notes that I ick Observatory photo 
graphs show that the number of spirals approaches 
a milhon assuming with I indemann that each has a 
mass of ten thousand suns we obtam an aggregate 
mass greater than we can reasonably suppose to mve 
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lieen expelled from the gal ixy smee it exceeds many 
estimates of the united mass of the galactic stars 
He agrees with Pernne in supposing that the spirals 
contain many condense! stars an I ascribes the 
novse observed to collisions of st ir with star 

bOIDNFR ANDTHI GRAVIIATIONAI ShII-T OF I ICHT 
— Prof T 1 J See and others have lately asserted 
that J boldner had anticipated Fmstein in 1801 in 
announcing the double shift of hght rajs passing near 
the sun R Trumpler exammes the matter m I’ub 
Afct hoc Pacific for August ind shows as might be 
expectetl that the double v due arises solely from an 
arithmetical blunder of boldner s who was of course 
usmg the Newtoniin I iw Soldncrs aim was to 
find the deflexion due not to the sun but to the 
earth Cunouslv enough a second arithmetical 
blunder caused his result to be ten times too great 
» e o 001* instead of o 0001' both values are far too 
small for practical measurement 

The chirge of plagiinsm aguiist Einstein is thus 
shown to be completely unfounded Cavendish had 
investigated the shift at about the same time as 
boldner but did not get the erroneous double value 
They Ixith issumed the corpuscular theory of light 
The idea that the shift was to be expected on the 
wave theory came much later 

SlARfAUGLS A1 llNU OUSl RV VTORV — NOS JO 
HI 1 II of the I unil MeddeHnden contain some useful 
work on star gauging The first is a rearrangement 
of the gauges of bir William and bir John Herschel 
They are reduced to galactic longitude and latitude 
and expressed as star density per square degree in each 
region measured References are also given to the 
sheets of the Frinklin Adams chart containing the 
region the greatest and least numbers per square 
degree are 9630 and 20 

No 31 contiins details of the star counts made at 
Lund on the I rankhn Adams charts Separate figures 
ire given for each magnitude down to the 15th and 
for different distances from the centre of the plate 
The density per square degree m each zone is also 
given It will be remembered that Chapman and 
Melottc published a similar study of these plates in 
the memoirs of the R A S However as there is room 
for personality in the estimates of magmtude an 
independent count is quite useful At present there 
IS no general discussion of the results of the count 
but this will doubtless follow m the meantime the 
work IS very serviceable for reference 
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Research Itema 


The Origin of American Quill work —The 
methods of Amenc-m qmll work are figured and 
described m the August issue of Man by Mr H Lang 
Roth Mr Lmg Koth remarks that the principle of 
cappmg the quill ends over a band of weft twrnt^ 
worK or smew distmraishes the techmque of Amen 
can quill work from that of other peopleii — lyrolcse 
or Nepalese — ^who practise quill decoration But 
strange to say the same method is used by Amu 
mat makers and beanng m imnd the ethnic connexion 
between north east Asia and north west America he 
suggests that the Amencan techmque was brought 
from Asia and that Americans in later times findmg 
that the soft porcupine tail quills were adaptable for 
this form of decoration made use of the comparatively 
new found material and gave us the much admired 
quill work ornamentation an invention m itself of no 
mean order 

Ihf Winnfbac o Amlrican Indians — Ihe thief 
contribution to the thirty seventh annual report of 
the Bureau of American Ethnology iji5 i6 pub 
hshed in the present vear is a monograph on the 
Winnebago tribe by Mr PaulRadin Ihe Winnebago 
and closely related tnbes like the Missoiin Oto and 
Iowa certainly represent the second westward migra 
tion of the Siou ui tnbes It is impossible to !>ay 
when they entered Wisconsm but if they inn tie 
identified with the builders of the c&gy mounds they 
came from the south or south east But it u> remark 
able if tlus theory be accepted tliat no efligv mounds 
arc found in Illinois and it may be assumed that the 
Wtnneb igo developed the mound buihlin^, liabit afttr 
they had reached Wisconsin or that other types of 
mounds in Illinois are the work of them and kindrei 
tnbes It lb also possible that since the effigy nioun Is 
arc undoubtedly associated with the clan organisation 
this type of social organisation was idoptel by the 
Winnebago only after they had entered Wisconsin 
Ihis well illustrated monograph gives an elaborite 
account of the history archaKilogy m itenal culture 
social customs clan organis ition ind the cults of the 
Winnebago 

1h£ Thkishik Shark — In Scunn of July 13 
Prof W F Allen gave a descnption of the liehaviour 
of a thresher shark (/II film tulpt^) as observed by 
lum on the coast of California We have reccned 
from lYof Allen another account of the s mu. occur 
rence The shark was seen in pursuit of a small 
fish which it overtook and then turning sharply 
downwards ind to the right mad** i whip hkc stroke 
withjts long tail almost instantly followed by another 
strolTe as a result the victim was badly cnppled and 
would have lieen an easy prey had the shark not I ten 
frightened off Prof Allen concludes that the long 
whip like tail of Alopias is a highly efficient weapon 
for crippling its prey and he contrasts the inethotls of 
this snark with those uswl by the soupfin shark 
(Galeus xygopterus) which chases a fish with its moutli 
duected towards the fugitive tnmg to snap it up 
when close enough to so so 

The Periodicity and Mioraiions of Locusis — 
In the Bulletin of Entomological Research for July 
Mr B P Uvaurov discusses the habits of the swarming 
locust Schistocerca grigana (peregnna) which is the 
only Old World rejiresentative of the genus The 
locust Aendtum flaviventre Burm is regarded as no 
longer a distinct speaes but as the sohtary phase of 
the dimorphic speaes S gregana Mr Uvarov agrees 
with the conclusion of Vosseler that the migration of 
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S grrfana either as nymphs or adults has nothing to 
do with need for food or with the search for new 
breeding grounds and a solution of the phenomenon 
IS not yet forthcoming Kunckel d Hwculais has 
observed and Vosseler has studied more thoroughly 
the extremely interestmg colour changes in the 
individuals forming migratory swarms These changes 
m 5 gregana are very pronounced and Mr Uvarov 
believes that they are in direct physiological con 
nexion with the maturation of the sexual products 
and of the development and reduction of the fat body 
The hfe cycle of t^ species is very poorly known and 
its permanent breedmg grounds and the conditions 
under which breedmg takes pi ice are greatly m need 
of study The authors conclusion regarding two 
different phases of the species suggests a promismg 
line of mvestigation Opportumties should be taken 
during years of mass invasions to observe the con 
ditions of exibtenci of the migratory phase and also 
during years of minimum prevalence when the 
sohtary phase is most likely to be met with Observa 
tions of this kind recorded by Morstatt m East Africa 
suggest that the periodicity of locusts is not due to 
inv isions from outside but to increased local multi 
phcation under dry conditions 

biRVEYS IN Norih Wlsi Yunnan — In the 
Ge graphical Jowrnal for September there is published 
a map of p irt of Nortli West Yunnan which has been 
corrected by Mr 1 A Reeves from the observations 
of Prof J VS Gregory and Mr C J Gregory 
Mr Kingdon Ward and Mr h C Young This 
map siiows that part of the S ilween River Mtween 
about lat 27® 30 N and lat 26® 30 N is entirely 
unmapped Most of the longitudes depend upon 
traverses and not on astronomical determinations 
Ihe altitudes along l*rof Gregory s route arc based on 
a senes of boiling point observations 

DlSrRlUtTlON 01 I AND AND SfA IN PAST TiMFS 
in Austhai ASIA — Now that the hypothesis of drift 
ing continents has added a new fascination to palieo 
geography geologists will find the senes of maps and 
con^erations put forward by Prof N Iknson 
of the I niversity of Ot igo New 7 eilind of permanent 
value for consultation ( 1 alaozoic and Mesozoic 
Seas in Australasia Trans New Zealand Institute 
vol 54 p I 1923) The paper is a highly interesting 

attempt to trace the geographical evolution of 
Australasia and the author concludes that the 
opening of the Cainozoic era saw Australasi i broken 
into blocks the vanous regions thenceforth havmg 
mdiv idual and not connected histones These 1 1 gions 
provide the geographical features traceable at thi 
present d ly Prof Mnson takes us from the TSthys 
belt to the Antarctic fringe and he even includes 
(pp 40 and 48) such a detail as tlu evidence of 
glaciation on the borders of Vtestem Austrahi and 
South Australia at the close of C retaceous times 

iHL Lavas os im Paciiic Basin — Dr H S 
Washington has traced the se<iuence of three types 
of basic lavas in Ilau lu in the past and the irrcgtdar 
outpounng of all of these types at the present day 
from the collation of a large senes of analyses 
mostly due to his own work and forming a very 
sohd contnbution to petrography (Amer Journ Set 
vol 206 p 463 June 1923 and vol 207 p 100 
August 1923) It may be remembered that this 
indefatirable author ( The Deccan Traqis and other 
Plateau Basalts Bull Geol boc Amcnca vol 33 p 
803) has recently concluded that the marked fluidity 
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of basalts forming widely spread flows depends on 
their high iron content and not on temperature or 
w iter Thw show indeed little explosive tendency 
Judd and Colo (Quart Joum Geol Soc vol yj 
p ^57 1883) discussing the prevalence of glassy 
products in Hawau laid stress on the temperature 
factor but recent experiments m the Kilanea 
crater do not indicate anything abnormal m this 
respect Washmgton s analvses like those of Cohen 
show that the Hawaiian lavas arc olivme basalts and 
b'lsaltic indesites without any unusual iron content 
that might render them more fluid than the materials 
that have given rise to pldteaux elsewhere The 
remarkable prevalence of basaltic glass among the 
Pacific lavas rem uns unexplauied 

Cmnozoic Mammaiia in Amlkican Ml slums — 
The mounting of fossil mammalian skeletons from 
material that is often marvellously complete has 
become a fine art in the United States and W D 
Matthews paper hossil Bones in the Rock m 
the admirably illustrated journal Natural History 
(yol 23 ig23 Amencan Museum of Natural History) 
describes tlu process in i specific example We 
leirn how the blocks of stone are removed from the 
quarry how Ihe bones arc cleaned from the olluviuin 
^ the swamp thit proved a grain for their first 
owners an<l how a reconstruction is made on one 
side of the mounted skeleton to represent the animal 
in its habit os it lived The author deals with the 
thrci forms that abound to the exclusion of other 
and even neighbouring mammals in a quarry in 
I arly Miocene strata near Aj, ite Sioux ( ounty 
Nebraska when they were first discovered m 1877 
The species are Dteerathtnum co kt a dwarf par 
horned rhinoceros a bttle larger than a pig (see also 
NATuar vol no p 585 1922) Monpus elatus a 
clawed ungul ite combimng characters of the horse 
the rhinoceros the tapir and the titanothere and 
as large as a modern camel and Dtnohyus hoUandt 
the giant pig which is the largest known entelodont 
and was presum ibl> of savage disposition Mr 
Matthi ws suggests that some common drinking habit 
brought tluse three animils into association but 
may wt not picture the formation of an endave by 
three communities at some attractive spot like those 
indicated by C D Moffatt an 1 other naturalists in 
the case of wild birds on coastal flats ’ The museum 
piiture (p 368) of the association is delightful 
M K Ihorpe [4mer Journ Set vol 207 p gi 
August 1 J23) treats of new restorations in the \alc 
Peil xly Museum and illustrates Mervcoid d n 
gracilis one of tlie orcodont ungulates w ilkiiig 
delicately its larger lelitivc M cutkbertsonu graz 
ing copicusly and the carnivore Dapheenus teius 
thin fianki 1 and prowling Ihe specimens are from 
the Middle Ohgocene White River beds of the prolihc 
bioux County Nebraska In the foUowmg number of 
the Journ tl p 229 the same author describes the 
progress of lur knowledge of the Merycoidodontidae 
from I tidv s work m 1848 onw irds arid points out a 
number of primitive and also carnivore bke characters 
in the group 

UiPCR Air Rfsults in Japan — The Journal of 
the Meteorological Society of Japan for January 
contains a communication on the summary of pilot 
balloon observations at Tokorozawa by Mr Sekine 
The observations were canted out at w aerodrome 
of the Mihtary Vviation Scbool at Tokorozawa 
situate in 35“ 48 N Lat and 130® 28 F larag 
from observations with a single theodolite and wiUi 
40 gm balloons from January 1921 to September 
1922 The results of 81 trustworthy ascents were 
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used to obtam the average wind veloaty and the wind 
directions The observations confirm the prevalence 
of the great westerlies at heights above 1300 m 
Accordmg to the author s opinion the height of the 
monsoon m this region is limited to 1500 m , above 
which the return current prevails to 4000 m while 
above this again the anti trade is said to have a 
slight northerly component 

Resistancf Giasswarx — There has recently been 
added to the list of resistance glassware another make 
need by the well known firm of Messrs Chance 
and Co Ltd Thu new Bntish labcnratory 
glass forms the subject of a pamphlet received 
the firm stating the result of tests made on its chemical 
and thermal resistance at the National Physical 
laboratory hour reagents were employed to test 
the resistance to chomi^ attack namely steam and 
water at four atmospheres pressure boihng and 
evuxirating hydrochloric aud of specific gravity t 13 
boihng 2N caustic soda and a mixture of 2N am 
momum chloride and (i to 3 of water) ammomum 
hydroxide The secona and fourth of these reagents 
produced no iction that could be detected Com 
parative tests usmg another make of British resistance 
glass showed the new glass as distinctly its superior 
in resisting the action of water and steam and hydro 
chloric acid while it was inferior m respect to the 
caustic soda test although even hero it had the 
advantage of remaining unclouded after attack 
hlasks of the now glass filled with molten paraffin 
wax and plunged into water at 15® did not crack until 
temperatures between 210 and 240*0 were reached 
being much supenor to the glass sclect^l for com 
parison On these results the new glaM quite 
worthily takes a position among the resistance glas^ 
of the nrst rank 

Radio Dirfction Finding by Reception — The 
Department of Scientific and Industrial Research 
has published the first of a senes of sjxxiial reports 
dealing with the work of the Radio Research Board 
The report which is made by R L Smith Rose and 
R H Barfield gives a discussion of the practical 
systems of direction finding by reception They 
divide the various systems of radio telegraphic 
direction finding into three distinct which 

they call the single frame coil the BeUuu Tosi and 
the Robinson systems Ihey first give the history 
of direction finders and then a simple approximate 
theory They demonstrate that m afl general 
particulars the underlying prmaple of the three 
systems is the same It has to be remembered 
that a tdted wave front does not produce duertional 
errors A very large number of experiments were 
made on damp^ and undamped waves to find the 
relative ments of the three systems ITie variations 
from the true directions given by the methods were 
found to be in close agreement \.t night tune the 
direction for the imnunum value was not sharply 
defined and so large observational errors sometimes 
occurred at night The expenmental results show 
that all exuti^ systems give results which are 
practically identical with a single twin kx^ rotatmg 
about a vertical axis Whatever distortion is pro- 
duced m an arriving electromametic wave by 
geographical surroundmgs and whatever the cause of 
the vanationa experienced both by day and mght 
all the systems were afiected to the same degree 
An advantage claimed for the Robinson set is that it 
can be used in a noisy room No experiments bow 
ever have yet been made to determine the relative 
ments of the systems in this respect 
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The Liverpool Meeting of 
'T'HE meeting of the British Association which 
concluded on September 19 was m many ways 
notable and marked the succenful mtroduction of 
various changes m the local and scientific proceedmgs 
In pomt of numbers it was the third lai^est meetma 
(Australu in 1914 excepted) m the long history of 
the Association but the actual number of tickets 
taken is not the only cntenon for success Tigures 
are however of some value for one of the objects 
of the Association namely to spread knowledge of 
science and what it stands for can be moat success 
fully accomphsbed by an appeal to the public receiving 
ready response 

While the membership numbered 3296 not less thsn 
15 000 people attended the free public lectures m 
Liverpool and the surrounding boroughs while more 
than 7000 paid admission to t^ Scientific F xhibition 
held under the auspices of the Assoaation m the Central 
Technical School on September 10 22 and this number 
does not include members of the Assocution itself 
who were adnutted free 

further the sectional meetmgs were -ilmost all not 
merely weQ attende I but often overciowded a cm 
dition which spoke well for the enthusiasm for scientific 
knowledge among the members but also illustrated 
the attractiveness of the programmes 

The inaugural meetmg when the president delivered 
his iddress was remarkable for the fact that the whole 
proceedings were broadcasted and in two halls m 
J iverpool the wireless version was accompanied bv 
lantern illustrations identical with and shown simul 
taneously with the originals shown during the a 1 iress 
it^lf in the Ptutharmomc Hall The address was well 
heard m most parts of the Itntish Isles and w is even 
picked up so far away as SwiUerlan 1 This is 
indeed an example of the development of physical 
science since the last I iverpool meeting held in 1896 

The place of the custom^ second evening lecture 
was taken by a most successful saentific soiree fciven 
by the 1 ocal Committee at the University A 
wonderful senes of expenmcntal and other exhibits 
hail been arranged and a most comprehensive pro 
gramme had been prepared but unfort matel) owini, 
to the awkward lay out of the University Buildings it 
must have been nearly impossible for very many of 
the large and enthusiastic gatbenug to see projmrly 
one half of all the interesting things on view or to 
hear many of the excellent senes of Iccturettes buch 
a soiree however is full of value ind was greatly 
appreciated and the excellence of ill the arrange 
ments at it reflected the greatest credit on all those 
concerned m its organisation 

A dehghtful reception was given by the I ord Mayo 
and Lady Mayoress m the siflendid suite of bull lings 
comprised by the Walker Art Gallery Picton Reading 
Room Hornby Library and the Museum which for 
the purpose were all thrown «n suite Seldom if 


the British Association 

ever have these rooms been seen to better advantage 
and the arrangements for dealing with such a la^e 
gathenng left nottung to be desired 

Important pomts in the work of the various 
Sections wdl be dealt with in special articles but as 
already mentioned sectional activity was more 
pronounced than at any recent meetings 

In the physical and chemical sciences this was no 
doubt partially due to the presence of a remarkably 
large number of the most brilliant workers in these 
fields With Sir Ernest Rutherford is president of 
tlie Association Prof McLennan is president of 
Section A and Prof Donnan of Section B and the 
presence of Sir William Bragg Sir Oliver Lodge 
Profs Bohr Langovu G N I ewis Coster Hevesy 
ind a host of otlier well known names these Sections 
could scarcely fail to be of unusual importance and 
mterest Indeed Sections A and B represented an 
cxtriordinanly representative gathenng of the great 
men of all countnes Other sections were equally 
happy m the import ince of the subjects thev pre 
sented and possibly to the lav mmd proved an oven 
greiter attraction than the recent developments of 
atomic theory and the electrical constit ition of matter 

It was most satisfactory to find the true scientific 
interest of the meetmg as undimmishcd as in pre 
War jeirs and this Liverpool mooting a worthy 
successor to the very successful one of a quarter of a 
century ago 

I he hftv five general and sectional excursions 
arranged this year wore all well patronised tlie 
n imber of apphcatioi s for many exceeding the possible 
number for tlie excursim As practically all the 
excursions at this meetmg lial a more or less definite 
scientific interest as distinct from mere picnics it is 
clear that members are as keen to follow science afitl 1 
as in the lecture room 

At the close of the meeting a party went for four 
liys on a visit to the Isle of Man Granted good 
weather they should have seen all that is most 
interestmg m the Island to arrha flogists geologists 
botanists and marine biologists 

In conclusion a word must be sai 1 about the 
Reception Room Few cities possess a hall at once so 
commodious convement or beautiful as bt lieorge s 
Hall Ibe fine tessellated floor (unknown to most 
even of Liverpool citucns smcc it has not been on 
view for nearly twenty years) was greatly Inured 
an 1 with the comfortable furnishing and floral 
decorations made a cbarmmg central meeting place 
for members The Reception Room was rarely 
emp y and helped m no small iiieasure the success 
of the meebng by forming a convenient and comfort 
alle rendezvous 

The I iverpool Meeting of 1023 will certainly be 
handed down as one of the really successful meetmgs 
of recent years Alfrfd Hoi t 


The International Meteorological Conference at Utrecht 


CINCF the first steps were taken 111 1853 towarls 
international co operation m meteormogy the 
International Meteorological Organisation lias had 
a varied career its meetings sometimes taking the 
form of congresses of plempotentiaries appointed 
by Governments and convened through diplomatic 
channels and sometimes of conferences of directors of 
meteorological services and observatones meeting 
without official aid 

Until 1919 the Organisation had no written con 
stitution but at the first Conference held after the 
War at Pans m 1919 Rdglement de 1 organisation 
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mdteorologique intemationdlc was formally adopted 
Accorduig to these rules the International Meteoro 
logical Orgamsatmn comprises (ij Conferences of 
Directors (2) the International Meteorological 
Committee (3) Commissions The (zmferencts are 
to meet evew six years and to consist of all heads 
of Rdseaux 01 stations m each country and the Directors 
of Meteorological Observatones which are official 
and mdependent of one another to whom are added 
a number of directors of pnvate institutes and re 
presentatives of Meteorological Soaeties 
The International Meteorological Committee u 
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appointed by each Conference to act until the meeting 
of the next Conference and is to all intents and pur 
poses Uie executive body of the Conference for it 
Carnes out the deasions of the past Conference and 
prepares the business of the next l<ach member of 
the Committee must belong to a separate country 
and must be the director of an independent meteoro 
logical establishment Commissions are appointed 
by the Committee to idviince the study of special 
questions and members are appointed simply from 

point of view of their personal qualifications to 
assist the work of the ( ommission In this way the 
assistance of men of science and private gentlemen 
unassociated with official services is made available 
and fredv used 

When the Conference met in Pans in 1919 the 
politic d state of the world was so abnormal that 
invitations could not be sent to some countnes and 
many other countnes were not able to be represented 
It w IS therefore felt that another Conference should 
be called as soon is eon litions became more favour 
able an 1 all countnes without exception could meet 
111 council When tie International Meteorological 
( omimttee met m London in 1 jai it was ctnsi lered 
that such a time was rapidly approaching and the 
invitition of Prof van Lvcrdingen director of the 
De Blit Observatory Holland for a meeting of the 
Conference in Utrecht durmg 1923 was accepted 
The ret im to normal pohhcal relationship has not 
been so rapi 1 as was expeetc 1 and the troubles of 
the early months of x J23 m idc it look at one time is 
if the Conference would liave to be postponed but 
It was finilly decided not to cancel the ineitations 
which had been despatched in December 1922 and 
this course 1 as been ji stifled by the successful meet 
in^s ( f the ( oiifcrcnce held in I trccht on beptember 

^ l 1 ie meetings of the Conference were preceded and 
followed bv meetmgs of seseral Commissions Ihe 
( ommissions for Amci Itural Meteorology Solar 
Radiation rerrestnal Magnetism and Atmospheric 
Electricity Weather Telegraphy and Maritime Meteor 
ology were held before the Conference (beptember 
3 6) and the Commission for the Study of Clouds 
and the Con mission for tlie Upper Air met after the 
Conference (September 1^) lor the meetmgs of 
the Commissions ai I Conference fifty meraliers were 
present from \rgentme (i) Austna (i) Belgium (2) 
Brazil (i) Denmark (i) Spun (2) Finlindfi) brinee 
(5) Great Britain (5) India (1) Japan (4) Norway 
(3) Ilclland (ii) loland (2) Portugal (i) Russia 
(2) Sweden (3) bwnt/erlan 1 (2) Creeho Slov ikia (2) 

At the first meeting of the Conference on rnday 
September 7 bu- Napier Shiw (Great Bntam) was 
elected president in 1 Dr Hesselberg (Norway) 
secretary general After the president s address had 
been lelivcred and certam busmess matters disposed 
of it was dtcide 1 to remit all reports and resolutions 
submitted to the Conference to five sub commissions 
for prehmmary consideration and the preparation 
of suitable recommendations This distribution 
occupied the greater part of the meetmg on Friday 
afternoon when the Conference adjourn^ until the 
followmg Tuesday to give the commissions time to 
prepare their reports When the Conference re 
assembled on Tuesday it worked very hard for three 
days considermg the sixty odd resolutions submitted 
for Its approval 

The grwt development of the use of wireless tele 
graphy m the disscmmation of meteorological data 
has necessitated very mtneate co operation between 
meteorological services all over the world especially 
m Europe As the information is distributed broad 
cast for the use of any one who cares to receive it it 
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I 18 highly desirable that the meeeagee issued in the 
various countnes should be of the same form and in 
the same code As the result of untmng work of 
the Weather Telegraphy Commission imder the 
gmdance of its energetic president Lieut Cerf Gold 
the New International Code is now used by twenty two 
meteorological services The arrangement of the 
tunes of issue of the wireless messages to prevent 
interference is also a difficult matter and necessitates 
close CO operation It is not surprising therefore 
that twenty resolutions were submitted to the Con 
ference by the Weather lelegraphy Commission 
These dealt with such questions as the wording and 
interpretation of the code times of issue description 
of the stations reduction of pressure to sea Wei 
additional observations and the establishment of 
sub commissions to watch the workmg of the code 
and to study proposals for improvements A new 
departure was the agreement to add a new group of 
figures to certain messages to allow expenments to 
be made of a new method of forecastmg based on a 
close study of cloud forms which has recently been 
developed by the Irench Meteorological Office It 
was very gratifying th it it was not found necessary 
to alter the International Code for it is extremely 
difficult to carry through a change when so many 
services are concerned and it would jeopardise all the 
progress ni ule towards the use of a uniform message 
if changes were made by some ind not by others 

The resolutions submitted by the Commission for 
Maritime Meteorology were less numerous but they 
contained references to several remarkable advances 
towards the extension of synoptic methods to ships 
at sea The Commission recommended the adoption 
of 1 code to be used for wireless weather messages 
sent out from ships ihe code consists of eight 
groups of figi res the first four of which are caUed 
universal groups and will be the same for all ships 
m all parts of the world the second four called 
national groups will bo different accorlmg to the 
office which organises the issue ap I will be dcsign^l 
to meet the different needs of Uie vinous services 
Ihis proposal which was accepted by the Conference 
marks a great advance m intemation il co operation 
in aU parts of the world The Conference also re 
cordel its ippreciation of the work performed on 
board the Jacques Cartier This is a trench ship 
which h IS in ide expenments dunng voyages between 
Amcnca and Euroy e of collecting meteorological 
information by wireless telegraphy from ships and 
shore yreponng a meteorological chart of the 
Atlantic and then broadcasting forecasts for the use 
of ships Ihe Jacques Cariter carries an officer of 
the mercantile manne trained m the trench Meteoro 
Itmcal Office who is assisted by a clerk lent by that 
office turther developments along these lines are 
to be exj ected 

Ihc power of the method of correlation when 
applied to meteorological data is now generally 
recognised by meteorologists Ihc success of Dr 
G I Walker who employs this method m hu fore 
casts of the Indian monsoon is well known Such 
work however fails unless homogeneous data ex 
tending over a long period are available Prof 
Fxner of Vienna Nought this matter before the 
Conference and a resolution was adoptnl expressmg 
the opmion that the pubhcation of long and homo 
geneous data from a number of stations at distances 
of about 500 or 1000 kilometres from one another 
would be of great value Not content with express 
ing this opmion the Conference asked Dr G T 
w^er to supervise the workmg of the resolution 
so far as Asia is concerned and rimilarly Prof F M 
Exner for Europe Mr H H Clayton for America 
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and Dr G C Simpson for Africa Australia and ths 
ocean generally 

The Conference was unable to solve the problem 
submitted to it by the Commission for the Upper Air 
regardi^ the mtemational publication of upper air 
data That these data should be coUectoa and 

bhshed in a uniform manner is highly desirable 

t all the efforts of Sir Napier Shaw the president 
of the Commission to find a possible way of domg 
so have been unavailing Such an undertaking would 
be expensive and would require financial aid from all 
countries concerned In present circumstances it is 
not surprising that such aid is not forthcoming and 
all the {^inference could do was to make suggestions 
for meetmg temporarily the pressmg need for the 
rapid circulation of results obtamed by means of 
sounding balloons The data obtamed by the use 
of aeiomanes and pilot balloons are too numerous 
to be handled mtemationally at present and the 
Conference therefore recommended that each country 
should publish its own data 

Many resolutions dealing with agricultural meteor 
ology terrestrial magnetism atmospheric electricity 
solar radiation and the upper atmosphere were 
adopted but space does not allow of further details 
here 

One of the most important questions dealt with 
by the Conference was its relationship to the Inter 
national Union of Geodesy and G^hysics The 
great growth of the official weather services of all 
avilisra countries has provided so many questions 
of administration and organisation for international 
consideration that this side of the activities of 
the International Meteorological Organisation has 
swamped the scientific side At recent mcetmgs of 
the Conference and Committee there has been no 
time for saentific discussion and therefore little to 
attract the members of the Organisation other than 
those connected with the great ofiiaal meteorolomcal 
services A resolution was therefore considered to 
alter the rules in such a way as to ’imit membership 
of the Conference to directors of meteorological 
services There was practically no opposition and 
the rule governing the membership of the Conference 
now reads as follows — 


The Officers of the Committee shall invite to the 
Conference all heads of R^seaux of stations m each 
country which are official (d 6tat) and mdependent 
of one another 

It was generally understood that this would remove 
from the work of the Organisition all questions of 
pure science and that the science of meteorology 
would be considered only m so far as it is apphed to 
the needs of the meteorological services I*ractically 
this IS no change m the work of the Organisation but 
it makes a clear distinction between the sphere of 
the International Union of Geodesy and Gmphysica 
and the sphere of the International Meteorological 
Organisation There should now be no material over 
lap between the work of tlie Union which considers 
meteorology from the scientific side and the work 
of the Organisation which studies only those ques 
tions which are of interest to all national meteoro 
logical services and which necessitate the utilisation 
of their own network of stations 

At the last meetmg of the Conference when the 
new International Meteorological Committee had been 
elected and Sir Napier Shaw was about to termmate 
his long connexion with Internationa] meteorology 
Col Ddiambre the head of the French Meteorologies 
Office rose and in a short eloq^uent speech expressed 
the regard every member of the Conference felt for 
Sir Napier Shaw and the debt which meteorology 
owed to him He then proposed thit bir Napier 
should be elected an honorary member of the Inter 
national Meteorologi^l Committee an honour never 
before bestowed The proposal was accepted with 
prolonged applause and much feeling for all felt 
that tms was a happy way of markmg their apprecia 
tion of the great work done by Sir Napier Shaw for 
international meteorol<^ 

The newly elected Committee met the next day 
and appomted Prof van Everdmgen president and 
Dr Hei^berg secretary The office of vice president 
was left vacant for the present 

The general foelmg at the end of the meetings 
frequently expressed was that good work had 
been done and much progress made Czood feelmg 
between members from all countries was very marked 
throughout 


Th« Emerald Table 


By k J Holmyaro 


/^N£ of the most famous of alchemical tracts is the 
Emerald Table { Tabula smaragdma ) as 
cnbed to the almost mythical founder of chemistry 
Hermes Tnsmegistos Not merely is it renirded as a 
masterpiece by the medieval alchemists themselves 
but later historians of chemistry have written m 
numerable articles m a vam attempt to solve its 
perennial m)rstery The I atm text of the Tabula has 
been pnnted so many tunes that it is unnecessary 
to remoduce it here it may be seen m Kopp s Beitr 
xur Gesdi der Chenue p 377 while an Engh^ 
translation is given by Thomson m his History of 
Chemistry p 10 

The problems presented by the Tabula are shortly 
as follows (i) In what language was it ongmally 
written ? (*) What is its age ? (3) Has it anythmg 
whatever to do with alchemy ’ Tbe third of these 
problems need not be discussed m this place it is 
sufficient to remark that it has always been considered 
alchemical in nature and m that judgment we may 
reasonably acquiesce 

The question of the age of the work needs a fuller 
treatment It was first pnnted at Nuremberg m 
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1541 under the title Hermetis Tnsmegisti Tabula 
smaragdma m mus manibus m sepulcro reperta cum 
commentabone Hortulani but according to Kirchsr 
( Oedipus Aegyptiacus 1653 II 11 p 428) it is 
mentioned by Albertus Magnus m his Liber de 
sccretis chynucis which is however probably 
rounous Knegsmann ( Hermetis Tnsmegisti 
Tabula smara^ina 1657) mamtained that the 
work was ongmally wntten in the Phcemcian language 
and says that according to some the hmerald Table 
was taken by a woman called Zara from the hands 
of the dead body of Hermes m a cave near Hebron 
Other authors inform us that Alexander the Great 
on one of his journeys discovered the sepulchre of 
Hermes and m it the tract inscnbed upon a table of 
emerald These obviously legendary accounts led 
many hutonans of chemistry to doubt the great age 
of the Tabula and Thomson (op c«f p is) says that 
It bears all the marks of a forgery of the fiiteenth 
century Kopp however showed that it sras well 
known to European alchemists m the middle of the 
thirteenth century and that it was mentioned by 
Albertos Magnus (1193 1282) m a work which is 
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undoubtedly authentic namely the De rebut> 
metallicis et mmeralibus (hb i tract i cap 3) 
The commentary on the Tabula by Hortulanus to 
which reference has already been made might be 
used to show an even greater antiquity if Hortulanus 
were safely to be identified with John Garland (laoa- 
1252) but this identity is open to grave doubt 

The last word on the subject was that of Prof 
F O von Lippmann in his admirable book Die 
Entstehung und Ausbreitung der Alchemie 0 erhn 
1919 P 58) £in gnecluschcs Original der Tabula 
smarigdma 1st nicht bekannt und da die synschen 
und arabischen Chemiker ihrer uberhaupt kerne 
Erwfthnung tun so bestehen berechtigte Zweifel an 
ihrem vormblichen Alter so alt wie der gesamte 
augehorige Litteraturkreis kbnnte sie aber dera soeben 
Ausgefuhrten rufolge immerhin sem und die An 
fuhrung des Hermes Tnamegistos sowie die Her 
libemabme des im Latemischen ganz ungcbrauchlichen 
Wortes telesmus (rtXtanjt) lassen erne t^bersetzung 
aus dem Gnechischen mindestens als moglich er 
scheinen In short although the earliest definite 
mention of the Tabula is that made by Albertus 
Magnus there is a possibility that the claim of the 
alchemists namely that it was translated from the 
Greek was well founde 1 

The following observations therefore would appear 
to be of considerable interest as throwing further 
light upon both the age of the Tabula and the language 
in which It was written The celebrated Iftbir ibn 
Hayyfln who flourished in the last half of the eighth 
century a d wrote a very large number of hoolm on 
alchemy a partial list of which is given by A 1 Nadim 
in his encyclopaedia the Kitab al hihrist (tenth 
century a d ) This bst was compiled partly from 
Jabir b own catalogue of his wntings and there seems 
to be no doubt of its authenticity especially as about 
fifty of the books mentioned are still extant The 
first book on the list is one entitled Kitfib Ustuqus 
al Uss al Awwal a title which Berthelot ( I a 
chimie ail moyen &ge iii 32) tranblates Le hvre 
d Estaq^ le premier mjnte This mysterious 
translation is explained by the fact that apparently 
Berthelot s translator did not know the meanmg of 
the word U fuqus and mis read As (myrtle) for Uss 
(base or foundation) U fweus is I believe an Arabic 
transliteration of the Greex firnnwt which is used 
by Aristotle in the sense of firm or solid and 
was extended in meamng to mclude the basis of 
anything and thus for example the four elements 
as the basis of all thmgs 

The Kitab Ustuqus al Uss al Awwal (al Awwal 
the first) is followed by a second ('ll fhanl) and a third 
(al Thahth) and although no MSS of these works 
are known in Europe there ore 1 believe some in 
India where in 1891 1 lithographed edition was 
published Ihe copy 1 have used was kindly lent 
me by Mr A G Ellis of the Bntish Museum Now 
in the second book of the UsftiqHS (p 41 of the 
htho^phed edition) occurs the passage Bahnas 
mentions the engraving on the table in the hand of 
Hermes which says 

Truth I Certainty I That m which there is no 
doubt 

That which is above is from that which is below 
and that which is below is from that which is above 
working the miracles of one [thing] 

As all things were from One 

Its father is the Sun and its mother the Moon 

The Farth earned it m her belly and the Wind 
nourished it in her belly as Earth which shall become 
Fire 

Feed the Earth from that which is subtle with 
the greatest power 
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It ascends from the earth to the heaven and 
becomes ruler over that which is above and that 
which is below 

And I have ilready explamed the meamng of the 
whole of this m two of these books of mine 
Although the Arabic text of the Table is obviously 
corrupt and the translation of it here given therefore 
uncertain in one or two mmor points there can be 
no doubt that a version m Greek was known to 

i abir smee the correspondence of the above with the 
atm text — the appropriate portions of which are 
appended — is very doee 

1 Verum sme mendacio certum et venssimum 
2 Quod est infenns est sicut quod est supenus 
et quod est supenus est sicut quod est 
mfenus ad perpetranda imracula rei unius 
3 Et sicut omnes res fuerunt ab uno meditatione 
umus SIC omnes res natae fuerunt ab hac 
una re adaptione 

4 Pater ejus est Sol mater ejus Luna portavit 
Ulud ventus in ventre suo nutnx ejus 
terra est 

• ••*•* 

7 Separable terram ab igne subtile a spisso 
suaviter magno cum mgenio 
8 Ascendit a terra in coelnm iterumque descendit 
m terram et recipit vim supenorum et 
infenomm 

The Balln&s mentioned by Jabir is Apollonius of 
Tyana who was born a few years before the Christian 
era and acquired a great reputation m the East as a 
wonder worker and as a master of the tahsmapic art 
It seems therefore that we must antedate the 
Tabula smaragdina by four hundred years at least 
and probably by twelve hundred its existence in a 
Greek form is rendered m the highest degree probable 
and It must be acknowledged that in the Tabula we 
have one of the oldest alchemical fragments known 


University and Educational Intelligence. 

Caubridcp — The vice chancellor Dr E C Pearce 
in the course of his address on the opening of the new 
academic vear on October 1 said that the University 
Grants Committee liad informed him that from the 
academic year now openmg the Government proposes 
to make an additional annual grant of 30000/ to 
meet the needs of the Umversity for superannuation 
stipends maintenance of the Library extension of 
extra mural work and the women's colleges in 
addition a non recurrent grant not exceedmg 35 000/ 
will be payable in respect of superannuation arrears 

CiASGOw — Dr J R Currie professor of preventive 
medicme in Queen s University Kmgston Ontario 
has been elected to the newly estab’ished Henry 
Meehan chair of pubhc health Dr Cume during the 
War was specialist samtarv officer at Toronto and 
Dunkirk and was Medical Officer of the Scotti^ 
Board of Health 1919 1922 His work on the 

Mustering of the M^ical Service m Scotland 
published mst year gives a sturmg account of the 
efforts made in Scotland to keep up the supply of 
medical officers for the Army and Navy and to 
organise the remainder for civil needs Dr Cume 
was secretary of the Fmergency Medical Committee 

St Andrfws — Dr Adam Patnek has been chosen, 
b) the University ( ourt to succeed Prof Stalker m 
the chair of medicme and the directors of the Royal 
Infirmary Dundee have appointed him one of their 
physicians Dr Patrick is a graduate m arts with 
honours m classics and M D with honours of the 
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ceswvely to Prof Samson Oommell and Prof T K 
Munro of the chair of medicine at Glasgow Duting 
the War he was working for more than three vears 
as a specialist m bactenoio^ m Malta and held other 
appomtments m the Army Medical Service 
On the nommation of the Council of the St Andrews 
Institute for Quucal Research the Court has ap 
pointed Mr Norman Maclennan to the lectureship 
in bacteriology vacant through the resignation of 
1 1 Col \\ h Harvej 


Soaeties and Academies. 

Paris 


Dr Rohhavn professor of physics at the Munster 
Umversity formerly at Strasbourg has been ap 
pointed to the newly founded chair of mathematics 
and physics m the Forsthchen College Hann 

Thr Boccom Commercial Umversity Milan has 
resumed this year the publication suspended smee 
T915 of its Annuano Its student enrolment shows a 
steady increase from 65 in 1915 16 to 353 m 1919 20 
followed by a decrease to 293 in 1921 22 The 
teaching staff comprises 31 professors and lecturers 
AnnexM to the University are an institute of political 
economy and a laboratory of technical and com 
mercial research 

Fhl Faculty of Medical Sciences of the Umversity 
of London University College announces for 1923 24 
that each of the departments for the preliminary an I 
mtermcdiate medu^ sciences is equipped not only 


and quanta — -MM Mengaud and Mound The 
m teonte of Samt S inveur (Haute Gironne) the 
Cl cumstaiices of its fall 

Cape Town 

Royal Society of South Africa July 18 — Dr \ Ogg 
president m the chair — h Newbery On a propo^ 
modification of the cathode ray oscillograph I he 
modification would fit the mslrument better for the 
study of over voltages 1 S Thomas and R W 
Riding Note on the pofybulphides of ammonium 
with some considerations regarding tlie constitution 
of the polysulphides of the alkali metals The action 
of sulphur on solutions of ammomum hydrosulphidc 
in dry alcohol resulted m the formation of ammomum 
pentasulphidc only When sodium is tlie metal used 
the tetrasulphide is formed with potassium the 
pentasnlphide Ammomum pentasulphidc m alco 
nolle solutions is capable of dissolving still more 
sulphur and there is evidence of the existence of 
higher polysulphides a heptasulphide has been 
isrlited Pyndme and nitrobenzene react with am 
momum pentasulphide givmg highly coloured solu 
tions There is probably m the polysulphide mole 
cule two sulphur atoms in i different state of com 
bination from the remainder and the disulphides may 


for the prehminary and mtormediate courses for wnation from the remainder and the disulphides may 
medical degrees but also for more advanced work ^ regarded as bemg denved from a form of hydrogen 
Organised courses of advanced study in experunental dJsulplude represented by the formula HbbH 


Organised courses of advanced study in experimental 
physiology and biochemistry are provided and there 
are post graduation courses in hygiene and pubhc 
health leading to the various diplomas and qualihca 
turns in pubhc health A special post graduate 
prospectus is bemg issued 

Staie pohcies in regard to the financmg of pubhc 
mstruction are described and cnticisetl by Prof 
Fletcher H Swift of the Umversity of Minnesota m 
BuUetm 1922 No 6 of the United States Bureau of 
Education The growth of expenditure on the pubhc 
schools since 1871 in the United States has been 900 
per cent varymg from 750 in the North Atlantic ind 
North Central States to 1400 in South Atlantic and 
South Central and 4000 per cent in the Western 
States The professor opines that these expenditures 
will continue to mcrease and he recommends that the 
major portion of the burden be shifted from the local 
communities to the State He would have the State 
provide the cost of teachers solanes supervision 
general adnunistration and the supply of such 
materials as text books and laboratory apparatus 
leavmg to the local communities the provision fur 
nishing repairmg operating and maintaming of 
school buildmgs together with responsibility for fuel 
water light power insurance playgrounds and play 
apparatus He estimates that the State would under 
such a distribution have to bear from 75 to 80 per 
cent of the total costs To worshippers at the 
shnne of the ancient fetish of local support and local 
control he sajrs this system has led to multitudes 
of children bemg denied educational opportunity and 
the herdmg of rcousands in dismal hovels under the 
tutelage of wretchedly underpaid teachers while 
hundreds of commumties are able to provide luxun 
ous educational facilities One would like to 
know wbeUier Prof bwift has seen Mr Bernard 
Holland s article m the Edinburgh Review for January 
in which some of the disadvantages of centralised 
control of education ate set forth 
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of sulphur to the disulphides compounds of the type 
KbbR KbbR 

I etc bemg thus obtamed This 

S Sb 

view IS confirmed by the decomposition of ammomum 
pentasulphidc into the disulphide and free sulphur 
The reaction takes place at a low temperature and is 
quantitative m character— M Rindi The active 
piinciple of Homaria pallida (\ellow lulp) Ihc 
active principle has digitalis hke physiological effects 

Calcutta 

Asiatic Society of Bengal August I — I C Fraser 
Zoological results of the Percy bladen Irust I xpedi 
tion to Yunnan under Professor J W Gregory m 
1922 — Dragonflies The collection consists fneirly 
200 specimens the m ijonty of which belong to the 
sub f mily libcUulmse Ihe species ire mostly 
Onental but i few Paliarctic forms occur from 
high iltitudes Twenty three species arc repre 
scaled of which seven are described as new — 
B Prashad Observations on the respiration of the 
Anipullanidx After a short survey of the previous 
literature on the sul ject of the respiration of the apple 
snuls an account of the rewiration m the common 
Indian P globosa is given The poculi inties noted m 
the casa of the lull stream form Turbimcola saxea are 
also described and the probable uiuses of these pecu 
banties with reference to the hill stream habitat are 
discussed 
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A Representative Body for Science. 

F rom tune to tune proposals have been made 
for the establishment of a body representative of 
British scientific opinion— professional or otherwise, 
and vanous opmions have been expressed as to the 
constitution and functions of a body of this kind It 
seems desirable therefore to consider some of the 
questions raised by these proposals 
hirst it may be asked whether such a body does not 
exist already A fully representative body is one which 
can recommend a course of action in the perfect assur 
ance that its recommendation will be accepted by all 
but an msignificant minority of its constituents 
There are bodies representative m this sense of some 
groups of saenbfic workers there are others which 
in the opmion of their members should be, or some day 
may become fully representative But there does not 
seem to be any body which actually possesses at the 
present time the necessary authority over all saentific 
workers 

The second question is whether there is such a thmg 
as scientific opmion of which any body can be repre 
sentative The opinion relevant to our discussion is 
not that concemmg technical!) saentific matters 
Such opuuon is not formed m council and needs no 
enforcement even among the laity The only matten 
on which a representative saentific body could usefully 
express an opmion are those on which the laity judge 
for themselves and are not always prepared to accept 
the verdut of saentific workers For our purpose 
there is no saentific opmion unless there are questions 
on which saentific workers, while agreemg substantially 
among themselves, are apt to differ from important 
sections of the rest of the commumty There probably 
are such quesUons for example there is the recogm 
tion economic political, and social, to be given t(^ 
saentific work Other matters need not be mentioned , 
but since our judgment of the desirability or possibdity 
of a representative bod) is likely to be greatly afiectftd 
by our view of the nature of the problems with whidi 
It will have to deal, every one who discusses the matter 
should start by suggesting to himself concrete examples 
of such problems 

Supposmg then, that it is decided that there is a 
group of problems on whu^ a definite soentific opuuon 
exists, we may proceed to inquire whether it is likely 
that any actual representative body would succeed m 
expressing it If liiere is any doubt on this matter, it 
will probably arise from a feat that any body of tlie 
land proposed would be sure to lose touch with the 
average scientific worker tmd fall under the domination 
of some unrejHtsentative chque The danger must 
be recognised, for saentific woricers are often not highly 
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endowed with the ‘ political sense” Methods of 
avoiding it will be considered later , but here it may 
be pomted out that an undue insistence on the danger 
mas defeat its purpose It is fatal to assume at the 
outset that the body is going to fall into the hands of 
a clique, many promising organisations (not neces 
sanly m the scientific world) have failed to express the 
general will merely because a large section of the 
community, seeing among its ongmal promoters some 
persons with whom they disagree, have overlooked the 
presence of others with whom they do agree and have 
refused to join it Further, it must be remembered 
that, if there is not perfect unanimity, the mmonty is 
sure to accuse the majority of being dommated by a 
chque, it always does Every pohUcal party, for 
example, when it is really m a mmonty, always mam 
tarns that the nation is bmg led astray by some small 
band of evilly disposed persons 
Next, if tliere is a saentific opmion which can be 
expressed by a representative body, could it be cn 
forced ? Here any discussion would probably turn 
on the analogy of bodies representative of other pro 
fessions, such as lawyers teachers, or doctors The 
analogy suggests that the outlook is promismg, but the 
difierences as well as the resemblances should be noted 
Men of saence form a much less homogeneous body 
than any of these three professions , moreover, the 
laity 18, or was until quite recently much less firmly 
convinced of the need for the profession at all How 
ever, this is not the objecUon usually raised on this 
score , it 18 sometimes suggested that a representative 
soentific body, though it might exercise great mfluence, 
could attam its ends only by means of some coercion 
on Its own members or the outside public, which is 
intrinsically undesirable To those who do not beheve 
that all mterference with the action of others is 
sUegitimate it may be suggested that coeraon ” is a 
relative term Most people use the term only when they 
object to the ends to which the proposed coeraon ” 
IS directed, they seldom shnnk from any form of 
pressure which is unavoidable if ends are to be attamed 
m the justice of which they beheve firmly Objection 
on this score is usually closely associated with the 
fear of a dommant and hostile clique 
These simple consideratuns suggest others concern- 
ing the constitution of a representative body To-day 
all will probably agree that its constitution must be 
“ democratic,” that its constituents must mclude nil 
who have any right to be termed saentific workers 
(and nobody else), and that each constituent roust 
have oqual votmg power m determining its policy 
^ut that IS not enough , the constituents must be ml 
and active, and must take a constant mterest m the 
body supposed to represent them This result wdl . 
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probably not be achieved if all representation u m- 
direct, and the selection of the counal (for some kmd 
of counal is clearly necessary) lies m the hands of 
subsidiary bodies appomted by direct dection , sildi 
mdirect dection will be all the less satisfactory, if those 
subsidiary bodies are selected primarily for some other 
purpose 1 his pomt is important because one method 
by which a representative body might be established 
would be by some kmd of federation of existing 
organisations, such as the professional institutes 
While It will probably be necessary, os wdl as desirable, 
that the institutes should be given a constitutional 
relation to any general representative council, we 
doubt whether a council based soldy on such bodies 
would remam sufEuently closdy in contact with aO 
shades of saentific opinion A considerable pro- 
portion of the franchise ’ must surdy be direct, 
and even that part which is mdirect should take mto 
account as many and diverse classifications of the 
scientific commumty Even m the mitial stages, 
which lead up to the establishment of the representative 
body, direct expression of opmion should be encouraged 
We thmk that no steps should be taken until the pro 
posals have been fully discussed ather at meetmgs or 
m the columns of saentific journals 
But no franchise, however perfectly designed, can 
secure the contmual mterest which is the sole guarantee 
of true representation ^ The representative body must 
have some worit to do which will affect every con- 
stituent and make it impossible for any one to rem^ 
mdifferent This work need not necessarily concern 
matters on which there is hkely to be general agreement, 
and on which it is proposed that the body shall make 
a pnmouncement of saentific opmion to the outside 
world , mdeed, any pronouncement which the body 
may make with substantial unammity will have much 
greater force if it is known that on other matters of 
mternal moment there is no sign of unammity The 
body must not seek to secure an undisturbed atmosjdiere 
of philosophic calm , it must handle controversial 
issues, because they alone are vitally mterestmg 
Here is the gravest problem , for if any controversial 
issue IS recognised from the start os withm the scope of 
the body, those who thmk they will be m a mmonty 
on that issue will try to hinder its establishment, and 
will undoubtedly succeed We would, therefore, pbt 
forward a concrete suggestion It is that, at the out- 
set, the body should direct its attention to one proldem 
only, namely, to the establishment of a register of 
qualified saentific workers The proUem will have 
to be solved if the body is to be called mto emstenoe , 
It raises difficult questions on whidi almost every che 
has some opmion, but the controversies that are 
likdy to anse m its discussion wiQ not necessarily be 
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fatal They are not likely to bitteriy pereonal , 
for at the Mart all questions amt coaoem classes and 
not individuals , it is sure to be reoognised that in 
<&viduali already existing are given the benefit of every 
possible doubt Again, mmonties are likely to resent 
exclusion rather than inclusion, the hostility of a 
mmonty whom it a proposed to exclude is dearly not 
so important as that of one which, by its secession can 
rum the scheme Further, a r^teru^ body would 
probably have little difiiculty m securing immediately 
■some official position and recognition These reasons 
seem to pomt dearly to i^istration as the first task 
of the representative body but smce registration m 
saence is not a matter of primary importance we 
would make it clear that we do not think it worth 
while to establish a registermg body unless it is under 
stood that when thu part of its work is concluded 
It IS to develop wider activities 


Synthetic Colounnff Matters 

Synthetic Colouring Matters Dye stuffs derived from 
Pyndine, Qmnoline, Aendine and Xanthene By 
Prof J T Hewitt (Monographs on Industrial 
Chemistry) Pp xi'f405 (London Longmans, 
Green and Co 193a ) 143 net 

I T u probable that when the monographs on colour 
mg matters which are promised m the mtro 
ductory note to Sir Edward Thorpe s senes on mdustnal 
chemistry have been published, they will represent as 
complete a compilation of the essential facts as exist 
m any language Moreover, they will probably form 
a convenient source from which those who wish to 
obtam full information on this important branch of 
organic chemistry can readily do so without havmg 
to spend tune and eneigy m consultmg such cumber 
some hterature as that of the Fortsckntte The first 
volume to appear, that on the Natural Colounng 
Hatters,^' by Perlun and Everest is already known 
and appreciated by chemuts, and we have now to look 
forward to the pubhcation of no less than six \ olumes 
on synthetic colounng matters by authors who should 
know what they are wntmg about The first of these 
volumes to appear has the title given at the head of 
this review, and sets a standard which augurs well for 
the success of the senes 

Probably few books are more difficult to wnte (or 
to read) than those which deal with a highly specudised 
and commercialised branch of science, such as that 
which mcludes the synthetm colours It would not 
be so bad if saentific hterature alone had to be sum- 
mansed, because m that case the authors task of 
discmninating between fact and fable would be 
reduced to a mmimu in With the synthetic odours, 
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however, much of the gram is hidden under the mass 
of chafi which constitutes the patent btetature, and the 
difficulties of wmnowmg are great It is difficult to 
understand why so much money and energy are 
devoted to the collation of chemical patent hterature 
when, as most people know much of it is untrue and 
a great deal of the remainder misleading Qiemical 
patent literature is, and always has been and probably 
always will be, written by lawyers for lawyers , and it 
will probably always be the case, m spite of restnctive 
legislation, that the manufacturmg firms concerned 
will often be mclmed to place no small value on any 
pubhcation which tends to mislead their competitors, 
and where some is false all must be suspect Still, m 
many cases, the sole source of information respecting 
the synthetic colours bes m the patent literature and, 
m consequence, an author has to exercise a wise dis- 
cretion m siftmg and arranging all the material which 
cmnes to his hand It follows, therefore, that the 
possession of a wide knowledge, not only of his subject 
but also of the techmque of his subject is essential if 
the result is to be m any way comparable with the 
eneigy expended, and probably no one is more fitted 
than the author of this work— an old and honoured 
worker m many of the fields he desenbes— to undertake 
the task he has accomplished so admirably 
Prof Hewitt s work is a readable book although it 
contains a mass of complex information and its read 
abibty is due to the maimer m which the author has 
summarised and, m some cases, cnticued the material 
he has coUected His cnticism is, however, neither 
carpmg nor hostile, but is always expressed m a 
detached and almost humorous manner, which is so 
chaiacteniitic that it cannot fail to raise a smile upon 
the bps of those to whom he is personally known 
Although onginally mtended to be a book on the 
aendme and xanthene colounng matters, it was 
ultimately found necessary to mclude those denved 
from pyndme and quinolme, and the first four chapters 
are devoted to a descnptioa of these bases and the 
colours obtamed from them It is periiaps lortunate 
that the change was made, because it mabled the author 
to mclude a descnptwn of the cyamne group, many 
members of which are important photographic sensitis- 
mg dye stuffs The next five chapters are devoted to 
the aendme derivatives and contam an exhaustive 
account of these colounng matters Chapter x deals 
with the pyrone img, and mtroduces the hutory and 
descnption of the oxomum salts The subject-matter 
of this chapter naturally leads to a descnption of the 
cobunng principles of flowers, but one finds, with 
some regret, that there the author breaks off gnd refers 
the reader to the previous monograph by Perkm and 
Everest Suidy a bttle overlapping in this senes 
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of monographs is not only inevitable but desiraUe 
The remaining chapters give mterestmg accounts of 
the pyronmes and rosammes , the constitution of 
fluorescem and analogous compounds , the con- 
stitution of the rhodammes and their manufacture, 
and the chemistry of the rhodols and anisolmes Of 
special mterest, from the general pomt of ^lew, is the 
discussion of the constitution of phenolphthalein and 
duorescem, which is given in a manner which will 
appeal to those students who have to approach these 
difficult problems for the first time 
The book is well pnnted and the very complex 
formulse are particularly clear and easy to follow It 
IS stated to have been pnnted in Saxony, and this 
probably accounts for some of the quamt spelling 
which has escaped the vigilance of the proof-reader 
“ Recomends ” on p ii, “watherbath’ on p 39, 
the mverted commas on p 66, “ occour ” on p 389, 
“ preapare ” on p 369, " doubtfoul ” on p 38, “ ac ” 
on p 56, “ annother ” on p 58, ‘ occurence " on p 64, 
“ alo ” on p 91, and “ acendme ” on p i3o meet the 
eye and are perhaps inevitable in the arcumstances 
Moreover, it is difficult to know what the “ dashes ” 
after the names of Wilhams and Hofmann on p 55 
really mean But these are mmor faults, and both 
the author and the editor are to be congratulated on 
the production of a volume which will long remain 
the standard treatise on the subject with which it 
deals J F Thorpb 

The Eye and Vision 

The Present Status of Visual Science By Dr Leonard 
Thompson Troland Pp 130 (Bulletin of the 
National Research Council Vol 5, Part 3, No 37 ) 
(Washington National Academy of Saences, 

1933 ) I 50 dollars 

T he eye can be r^rded as holding a unique 
position among the organs of special sensation, 
because of all methods of observation, those earned out 
by vision, either imaided or through the medium of 
suitable accessory apparatus (eg the photographic 
plate), are the most accurate, rapid, and susceptible of 
the widest apphcation Moreover, the problems which 
the eye presents for solution are of mterest, not only to 
the physiologist and anatomist, but also to the oculist, 
physicist, psychologist, and the illummating engmeer, 
and much hu therefore been wntten by them m their 
own respective spheres So plentiful, m fact, has the 
literature of vision become, that a complete mastery of 
the subject is possible to few Dr Troland has there 
fore achieved a result of great value m the pubhcation 
of the book before us 

Eariy m the book, and agam m the concluding pages, 
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Dr. Troland utters a word of warning , there ate, he 
pomts out, too many papers published on vision Many 
authors, be says, “ show a la^ of acquamtsmee with the 
problems and results with which the others are <xm- 
cemed ” (p 10), and " appear also to have a profound 
contempt for existmg literature, even when it is m their 
own language” (p no) In many papers there is “ an 
absence of that complete specification of all circum- 
stances surrounding expenmentation which is needed 
to render the results of any permanent value ” (p no) 

The reader of Dr Troland’s book will find that the 
pages which follow the introduction are wntten with 
three objects m view to indicate as cleariy as possible 
the lines of cleavage between the physiological, psycho- 
logical, and physical aspects of vision , to summarise 
the well-cstabhshed facts concemuig the vanous 
mechanisms associated together in the eye, and to 
indicate the pomts where our knowledge is defective 
or altogether absent Owing to the necessity for 
brevity it is not possible to go over all three parts of 
Dr Troland s bmk m this review The last one will 
alone be selected for detailed consideration, because 
It recalls some of the well-established facts of vision 
at the same time that it mdiutes the direction which 
future research should take 

Considenng, in the fint place, those eye structures 
which co-operate to form an image on a retma. Dr 
Troland wntes (p 39) “The ophthalmoscope, the 
skiascope, and tiie corneal microscope (supplemented 
by Gullstrand's sht-lamp) provide us with instruments 
for examinmg the tissues of the bving eye in a very 
satisfactory way ” Elsewhere he adds (p 40) “ Helm- 
holtz was able to work out satisfactorily the mam 
dioptric or refractive function of the eye from data of 
optical anatomy, m combination with the established 
general pnnciples of physical optics ” The word 
“ satisfactorily ” m the atiove sentence unfortunately 
cannot pass unchallenged, because, although we know 
the positions of the pnncipal pomts of the eye accordmg 
to Gauss’s theorem anth considerable accuracy, and 
although we know that the eye suffers from certam 
aberrations, the data from which we can calculate the 
distnbution of hght mtensity m the image formed on 
the retma arc very deficient Neither can we check 
our calculations by direct observations of the retmal 
image, because the structures found m the retina are 
insufficiently fine for the purpose, and we are unable 
to remove the retma and examme the image by other 
means snthout reducing the intra-ocular pressure, and 
thus allowmg the distances between the optical surfaces 
to alter 

What u sranted is a method of quantitative eatuna- 
tK>n, apphcable to the retmal image, no less accurate 
than that devised by Hartmann for studying the 
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aberrations of photogr^hic objectives, which has been 
recently adapted to microscopic objectives also 
Reference may now be made to one other part of the 
dioptric mechanism, namely the “accommodation 
Of this Dr froland wntes (p 40) that Helmholtzs 
theory “ borders on the Ime between legitimate mfer 
ence and mere hypothesis ” In this conneuon we 
may recall that many physiologists hold Tscheming s 
theory to be the correct one In fairness to the 
memory of Helmholtz, it should, however, be stated 
that several recent workers have obtained results 
wholly m favour of his view 
Of the retina, and the nature of the processes by 
which light and colour are perceived. Dr Troland 
writes (p 4^) 'It 18 to be regretted that relatively 
little work upon the microscopic anatomy of the retina 
has been done in recent times, the epoch makinj, re 
searches of Raman y Kajal having found no worthy 
successors ’’ With this opinion ev ery phy sioiogist must 
regretfully agree, but will there be such unanimity 
over Dr Troland s dismissal of Isdndge Green s theory 
in the following words ? — Views such as those of 
Edndge Green, who regards the rods as non photo 
sensitive manufacturers of visual purple which latter 
is operative only in stimulating the c ones may be dis- 
missed at once without serious consideration Now, 
however diflScult it may be for some of us (who have 
been, as it were, brought up on the duplex theory of 
von Kries, which teaches that the rods function in 
night vision, and that while the hen has no rods and 
IS therefore night bhnd, tlie bat has no cones md is 
therefore day blmd) to accept Edndge-Green s hypo 
thesis, we must feel that to dismiss it without con- 
sideration IS to act too impulsively 
I he criticisms which Edndge Green advances igainst 
the older view are very weighty and worth serious 
thought It IS possible that, as so often in physiology, 
parts of both views are true and that there may be 
some half way hypothesis acceptable to both parties , 
such, for example, as this that while cones function 
principally by day for the appreciation of colour, and 
rods by night, yet cones do function to some extent at 
night, by a partial retention of the old functions of the 
rods from which they were presumably developed, 
while, on the other hand, rod vision is still to some 
extent operative in day vision, particularly m regions 
of the retina, on which are falling parts of the image 
corresponding to the shadows It is only by dismiss- 
ing nothing without consideration, and by research on 
the hnes of Kuhne and of Hecht, that this important 
problem will be finally solved 
Much the same statement must be made concerning 
the appreciation of colour New hypotheses, based cm 
the quantum theory, are sprmgmg into bemg, and there 
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are not suffiaent data to enable a decision to be made 
between them and the older trichromatic theory of 
Young Colour mixture equations would suggest that 
there are pigments present in the retina other than 
visual purple, but there is great need of direct proof 
of their existence and quantitative information con- 
cemmg their distribution m the retina and their 
spectrophotometnc properties It is not the repetition, 

which Dr Troland advocates, of older work that is 
wanted so much as entirely new lines of attack 
Many other important branches of visual science ore 
dealt with by Dr Troland m bs book but enough has 
been wntten here, perhaps, to show that the volume 
IS a very real contnbution to knowledge No lietter 
incentive to future research could have been compiled , 
let us hope that the harvest will be a rich one 

H Hartridc t 


The Brackish-water Area of the Zuiderzee 

Flora en Fauna der Zuiderzee Monografie von een 
Brakwatergebicd onder rechctie van Dr H C 
Redeke en met medewcrking van Tera van Benthem 
Jutting, H 1 ngel, II f Tunkc, Dr A C J van 
Goor, JAW Groenewegen, Dr B Ilavinga, 
J Hofker Dr R Ilorst, Prof Dr P N van 
Kampen Geertjc dc Lint, Dr J G de Man, Prof 
11 F Nierstrasz, Dr A C Oudemans Prof Dr 
C Ph Sluitcr, Dr J F Steenhms, Dr J J Tesch, 
Dr Adnana Vorstman, Ncl dt Vos, Prof Dr Max 
Weber cn Dr N L Wibaut Isebree-Moens Uitge- 
geven door de Nederlandsc he Dierkundige Vereeni 
ging ter Gelegenheid van Haar Vyftigjang Bestaan 
Pp 460 (Helder C dc Boer, Jun , 19*3 ) 10 
guilders , for members of the Nederl Dierk Verecn , 
f 350 

W ITH the draining of the Zuiderzee one of the 
largest brackish water basms of Furupe, and 
a very peculiar one, will disappear In the Baltic 
Sea, the largest of all, tidal movements arc of very 
bttle importance in the French and English nver- 
estuancs, tides are the predominating factor, while 
in the Zuiderzee only a few small areas are struck by 
regular tidal currents, and the greater part of the 
southern basin u only shaken up from its lake dreami- 
ness by north-western gales Therefore it was a very 
useful work of the Dutch Zoological Society (Neder- 
landsche Dierkundige Vereeniging), and specially of 
Dr H C Redeke, the director of the Zoological Station 
in Den Helder, to bring together all that is known from 
the Zmdmee in this monograph, issued on the occasion 
of the fiftieth anniversary of the Society 
In recent years a lew small expeditions have been 
P I 
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made to increase our knowledge of the subject A* 
the middle part of the southern basin will not be 
drained, but remain open water, named Lake Flevo, 
we shall have a splendid opportunity of studying the 
changing of the brackish water fauna into a fresh 
water community We do not know how long this 
will take, but, seeing the amount of water that is 
brought to the Zuiderzee by the river Yssel, it is 
almost certain that the days of the brackish Zuiderzee 
will be counted as soon as the dike between the pro* 
vmces of Holland iind Fnesland from Wienngen to 
Piaaih IS ready, which will take another ten years 
Nevertheless, we must be very glad that the research 
work has begun in such splendid style 
In the first chapter, the geologv and hydrography 
are treated by Steenhuis and Kedeke respectively 
The geology is, of course, for the most part based on 
historical facts, as wc know that two thousand years 
ago there was no Zuider/ec, but a Lake I levo, as there 
Will be again at the end of this century The reason 
for this victory of the sea over the land must he in 
the cliange in relative height of land and sea level 
The author does not give his opinion, however, about 
the cause of these changes The hydrography, treated 
by Redeke, is of extreme importance, as we find here 
tables of temperature and salinity of the water in 
different parts of the basin during all seasons of the 
year The lowest salinity (4 to 8 />er mtUe) is found 
along the cast toast, where the Yssel water flows, and 
causes a constant stream in a northerly dnection 
The flora of the Zuiderzee is treated by Dr van 
Goor, and the halophytes and submerged Phanerogams, 
the Alg«, and the phytoplankton are dealt with sue 
cessively Some fifty species of Algae were collected, 
among them some that were previously unknown in 
the Dutch flora The most important, however, is 
a new form of Fucus, baptised F tntermedtus, nov 
spec , which is intermediate between F vestculosus 
and F platycarpus, and still not to be identified with 
the Fucus ceranmdes, the brackish water form of the 
French coast, which occurs abo in the Schelde River 
It should be of great interest to study the Fucus 
growth m Breydon Water, Hudson Bay, etc , to com 
pare and try to find out more particulars of the dis* 
tnbution and life history of this interesting group 
A compansun between the flora of the Baltic and 
Zmderzee gives the mteresting result that, while m 
the Baltic Cyanophycec and Pendimales form by far 
the greatest part of the planktonic oiganisms, m the 
Zuiderzee the Diatoms play the most important rfile 
The Copepod fauna of the Baltic and the Zuiderzee 
IS much the same, but m the phytoplankton there is a 
difierence even m the genera of the most important 
apeaes j 
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The Protozoa are treated by Hofker, who gives 
a well-illustrated review of the specimens collected, 
which K of great value, as hitherto very little work 
has been done m Holland on these groups Especially 
h s account of the Foramimfera will prove a great aid 
for further mvestigation It is highly probable that 
this shell bearing group will furnish in later years just 
as good methods for analysing alluvial and diluvial 
deposits as diatoms already give It is a great pity 
that the publication is merely systematic and morpho- 
logical for comparison with other faunas and a 
partition in salinity groups would have been of the 
greatest importance We hope that this part of the 
work will follow, and point out that van Goor did it 
for the flora, I unke for the hydroids (twelve species), 
Geertje de Lint for Qadocera and copepods, etc 

Dr de Man treats the free-living nematods, and 
describes among his forty-nme species no less than 
twelve that are new for science For particulars I 
must refer to the publication itself Twenty species 
of polvchtet annelids were collected, and are treated 
by Dr Horst , five species of Oligochtetse, desenbed 
by Nel de Vos, while Dr Wibaut Isebree Moens shows 
that several Rotifera occur in fresh as well as in 
brackish water Then we come to that important 
group the Crustacea, important from the fisherman’s, 
and therefore from the scientific point of view, as they 
have been very thoroughly studied recently I have 
already mentioned the Cladocers and Copepoda, 
studied by Geertje de Lint A new species of f^hiz- 
opera IS described 

Spongiee Cimpeda, Isopoda, Amphipoda, and 
Schizopoda are all treated, but show no special char- 
acters Among the Decapoda, analysed by Dr J J 
Tesch, Leander longirostns, called the Rhineprawn 
by British carcinologists, was found only once in the 
Zuiderzee The life -history of the specific httle 
Zuiderzee crab, Heteropanope tndentata, is very in 
teresting , its only alhes live in the tropical Pacific, 
and it has not been studied before Illustrations of 
the larval states Will prove very useful in recognising 
this mteresting little creature 

A new Acans is desenbed by Oudemans , Havinga 
treats the manne MoUusca, of which several are of 
importance, as food for fishes and men Cardtum 
eduU and Mya arenarta have typical brackish-water 
fonns and measures Among the fresh- and brackish- 
water Mollusca treated by Tera van Benthem Jutting 
IS the famous Corambe batava, Kerbert, found for the 
first time in 1881 , it appears to be not at all rare on 
the Zoetera meadows of the Zuiderzee Eggs and 
ladula are desenbed and represented Assemmta 
gnyana appeared to be a sexual dimorph, the male 
being much smaller than the female, and being usually 
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found in summer nding on the weaker sex Among 
the Bryozoa, treated by the same author, we find the 
beautifol Membrampora tnembratuuea var mcta, whirh 
IS very common m brackish water m Holland 
Echmoderms and tumcates must be passed here 
for lack of space Dr Redeke’s account of the fishes 
will be of special mterest, not only to ichthyologists, 
but also to others, for here the different zones of 
salmity are separately descnbed Last comes Prof 
Max Weber, who treats of ten species of cetaceans, of 
which specimens of all but one, the common Phoctena, 
have stranded on the banks of the Zuiderzee at different 
times 

A systematic index, more than eight pages in three 
columns, increases the utihty of this important mono 
graph of a brackish water area 

WON VAN D>R Sleen 

Geology for Canadian Students 
Elementary Geology tenth spend r^erence to Canada 
By Prof A P Coleman and Prof W A Parks 
Pp XX +363 (London and Toronto J M Dent 
and Sons, Ltd , 1933 ) 155 net 

T HF issue of treatises on general geology specnlly 
adapted to readers and observers in the units 
of our federal commonwealth is a sign of healthy auto- 
nomy in the domam of natural history Colleges m the 
Dominions have long been troubled with the details 
of the Fnghsh Oligocene, a poor thmg at the best, or 
the Llandovery sequence on the Shropshire border 
Aspirants m South Afnca have been well served by 
Mr A L Du Tort’s “ Physical Geography and 
Prof E H L Schwarrs South Afncan GeoIog\ ’ 
smee the latter mcludes a short general mtroduction 
to the science 

Profs A P Coleman and W A Parks of Toronto 
now provide Canadian students with a sound elementary 
text-book based pnmanly on what may be seen in 
Canada or m the sidjaoent United States The account 
of the Grenville and Keewatm senes the former con- 
sisting of altered shales (garnet siUimanite gneisses) and 
crystalline limestones, and the latter of volcanic tuffs 
and lavas, is very valuable for European students who 
wish to realise the nature of the oldest known rocks 
reveidefl to us in the accessible crust The eastern 
senes, the Grenville, may prove to be somewhat 
older than the Keewatm of the west , but both are 
mvaded by the great bathohtic intrusions which have 
given nse, often by mtenction with their surroundmgs, 
to what may still be styled the Laurentian gneiss 
Prof Coleman’s work among the glacial beds of early 
Huroiuan age adds greatly to the mterest of the pages 
on Pre-Cambnon rocks 
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While European types of fossils are m places very 
justly figured, such as the Jurassic Tngonios and 
ammomtes of England, we are mtroduced to the 
Cambrian tnlobites of Bntish Columbia, to Devonian 
fishes fromCanadadesenbed by Traquairand WhiteaVes, 
to the Permian reptile Dimetrodon of Texas, with 
Its amazing dorsal spmes, and to a Lower Cretaceous 
Stegosaurus from the province of Alberta The 
Cainozoic era, styled also in this book the Tertiary 
penod, IS dealt with slightly, yet the thicknesses 
of Its strata m many localities show that its duration 
was equal to that of Mesozoic times The spelling 
‘ ( enozoic,” adopted by the authors, though it follows 
LyclPs nomenclature of the systems, is etymologically 
mislcadmg and should be synonymous with azote 
We greet on p 353 an ancestor of the national maple 
leaf, culled from mterglarial deposits in Toronto 
The book is finely printed and is handsomely illus 
trated throughout Too much may have been attempted 
in one volume, and the defimtions of divisions of the 
animal and vegetable kingdoms on pp 155 160 are 
necessarily unsatisfying and incomplete Some of 
these divisions are further treated jn the chapters on 
stratigraphy , but where are the radiolana, which have 
a significance as rock formers ? Five or six pages 
more would have made the description of mineral 
characters almost adequate As it is, we have a not 
too accurate summary of the crystallographic systems 
(the pnncipal axis, for example, in the tetragonal 
and hexagonal systems is said to be " long ”), while 
we are led to suppose that quartz is hexagonal Are 
the micas, agam (p 13), of different crystal systems ? 

‘ Mont Pelee,’ an error sanctioned by Angelo Heilprm, 
appears under the fine photograph on p 54 These 
are small details, and to pomt them out unplies that 
we know that new editions will be required, and that 
the next one will still further enhghten us by the 
possession of an mdex Gkxnvii i s A J Cols 


Mental Atbleticism. 

Pnnaples of Psychology the Foundalton Work of the 
AUiheian System of Philosophy By Arthur Lynch 
Pp xxiii+408 (London G Bell and Sons, Ltd , 
1933 ) 315 net 

M r lynch some years ago published a book m 
two volumes entitled “Psychology a New 
System ’’ Whether, like a famous work of a famous 
predecessor — ^the Scots philosopher Hume — his book 
fell stiU-bom from the press, or whether for other more 
personal reasons, he has decided to recast it He 
now presenu it m one volume and describes it as the 
foundatioa work of the Alitheian system of philosqihy 
(Why the first e m the word is given the French acute 
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ac cent we do not know ) The choice of the name seems 
to imply a slight on other systems, but probably nothing 
of the kind is intended and it is onl> an expression of 
the author 3 boisterous confidence m his own powers 
Ihe personal note is predominant throughout and 
makes it peculiarly difficult to discuss the doctrine, 
and impossible to contros ert any of the positions Of 
course, m psychology the personal experience carries 
a peculiar weight What Mr Lynch explains to us 
IS how he won his way to the pnissession of the clear 
mental grasp of the problem he now enjoys , how he 
overcame the stumbling blocks he had to encounter 
in the perversity of authontative teachers , how these 
obstructions actuilly served him to gain his vantage 
point , and how wc, if we will follow him may become 
mental athletes ilso Xdturallv his appieal is to the 
young The curious thing to the older reader is that 
the solution offered as new is certainly not novel 
We are to find the fundamental processes of mind in 
the same way in which the chemist and the physicist 
find the fundamental processes of matter Having 
discovered them wc shall find for the stiencc of 
psychology, as they find for the sciences of chemistry 
and phvsies, that construction follows naturally Very 
good, wo mtv think, at any rate as a preliminary 
discipline — but then Mr Lvnch does not set his 
followers to look for these fundament il processes, he 
puts in their hinds the list of them The processes 
are twelve in numlier, and the proof that they are 
fundamental and that the list is exhaustive is tliat 
Mr Lync h has himself vended that they are so 
The reader will find an enormous number of references 
to other writers and in extensive survey of science in 
all Its branches Spiecial impiortance is attached by 
the author to the section on memory, the whole of 
which is based on careful observations and expicriments 
in connexion with his own piersonal exjjcnenre 


Our BookshelC 

John Ptnrose a Ramanff of the Lands End By 
J t Tregarthen Pp vi + 34a (London J 
Murray, 193^ ) 71 6d net 
It is not often that a book of fiction comes within the 
class of litemture appropnately noticed in Nature, but 
Mr Tregarthen indudes in his delightful romance of 
John Penrose so many interesting sketches of the 
wild life of the Land’s End peninsula that we feel 
justified in recommending the book to all students of 
natural history 

Those who know West Cornwall must recall many an 
old man such as John Penrose was when the local 
parson inspired him to “ put down ” his recollections as 
the not uncommon farm boy who is keenly observant 
of the habits of the many pests, and a few wild friends, 
of the farmer working a small {Mtch of land adjacent to 
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an unreclaimed moorland The wild animals come 
into the story as naturally as the human characters, 
and, with references to them, the author records many 
old local customs and beliefs that are in danger of b^ing 
forgotten, as well as sayings and expressions of the old 
folk which are in danger of becoming obsolete through 
the influence of the modem school teacher, who, too 
often, gives his pupil the unpression that old English 
provincialisms are vulgarisms mconsistent with modem 
education 

Not the least interesting among the conclusions to be 
gathered from the incidents described is the local 
attitude of highly respectable people to smuggling to 
be entmpped by the preventive officers earned its 
measure of disgrace, but neither the otherwise ngidly 
honourable yeoman, nor even the parson thought it 
wrong to conceal information about smuggling 
It IS not easy to avoid anachronisms when wnting 
autohiographic^y about a past penod and Mr 
Tregarthen has not succeeded in avoiding ev erv pitfall 
In refemng to the miners who had returned from the 
gold diggings of f alifomia the author recalls a familiar 
feature of West Cormsh life in the 'sixties and 'sev enties, 
but the incidents which hedesc nbes on pp 2, 6^, and 68 
obviously refer to a penod before 1848 the year in 
which the first ( alifomian gold fever actually started 
1 H II 

Ihe Annual of the Bntish School at Athens No 34 
Sessions 1919-1930 , 1930-1931 I*p viii + a8o + i4 
Plates With Supplementary Paper No I TheUn- 
publtshfd Objects from the Palatkastro Fxcavattons, 
1903-1906 Described by R C Bosanquet and 
R M Dawkiris Pirt i Pp xii + 160 + 34 Plates 
(London Macmillan and Co , Ltd , 1933 ) 63f net 
Ini' article of most general interest in this excellent 
number is that by Mr C A Boethius on primitive 
house types as illustrated from Mycenaean and Nordic 
stmetures The results of recent excavation on pre- 
histonc Greek sites show that there is no evidence to 
support, still less to prove the widespread assumption 
that the round hoop roofed house is the onginal type 
from which all forms of human houses have been 
evolved There is a considerable variety of primitive 
forms, and both rectangular and round huts and houses 
occur contemporaneously m annent times and at the 
present day among primitive races In Greece the 
neolithic material shows that well developed round 
huts and equally advanced rectangular houses were 
contemporaneous In Sweden we find round huts, 
possibly developed from a pnmitivc tent or a screen 
agamst wind and ram In the Bronze Age come oval 
houses developing into the rectangular form The 
evidence of pnmitive European dwelhngs shows, 
besides round tents or huts and pent roof structures, 
horseshoe screens with a fire m front of them, and 
rectangular screens with their various forms of develop- 
ment centring on the fire Anywhere in Europe, climate 
and material can thus suggest a b^mning which lea^ 
to a round hut, a horseshoe-shapro hut, or a rect- 
angular hut with a central or eccentric hearth, and 
door at one end A rectangular house with a central 
hearth can be just as elementary as a round or horse- 
shoe shaped neolithic hut, and of entirely independent 
origin " 
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Letters to the Editor 

[Tit/ Editor dots not Mold Mimulf rtiponnbU for 
opinions txprtsstd by Mu corrtspondtnis Nsitksr 
eon Ms undertake to rttum, nor to correspond vntM 
tMe writers of. rejeeUd manuscripts intended for 
tku or any other part of Nature. No notue u 
taken of anonymous communications ] 

The Micelle — K Question Of Notation 

ThekI' 13 a class oi colloids recognised as *v class 
for very many years m which the substance is t salt 
of an ordinary lonisable type the peculiarity of which 
consists bimply 1 1 a prodigious disparity in si^c and | 
solubility betwee i the two parts of the salt molecule 
Such are many proteins some dyes and boaps to 
enumerate them m the order in which tliey have been 
investigated What all colloids do surrcptitioubly 
namely take to themselves uncovenanted ions these 
do in an honest straightforw ird chemical fashion 
The properties of the class qua ciltoids were I 
beheve lirst worked out by myself iii the years 1898 
1905 the special case examined being certain proteins 
called globulinb winch present the ad led complexity 
that they combine not only with acids and alkalies to 
form salts but also with neutral salts themselves 
In spite of this when the large number of vambles 
was disentangled the behaviour of the subst inccs was 
found to lie singularly orderly the phase rule diagram 
for example Ixnng strikingly like that of a common 
place three component s)stcm beaiing no suspicion of 
colloidalit> 

These colloid salts present one stnking peculiarity 
namely that though in w iter they lomsc and hydro 
lyse on the whole according to the approved pattern 
yet one of the molecular species and that the one 
which confers upon the solution its most characteristic 
qualities is a complex composed for the most part of 
undissociateil salt molecules but with a surface clectnc 
charge due to ionisation at the surf ice * To these 
bodies 1 gave the name colloidal ions llus is 
strictly accurate notation for it is because of these 
complexes that the solutions piossess the diaractcnstic 
colloidal tnck of slurring over the obligations of the 
chemical law of definite and multiple proportions 
and they are ions as 1 araday used the word for they 
wander (<•»') in an electric fidd 

I pointed out that they conformed to Hclmholtr s 
analysts of the condition of electric endosmose the 
density of the charge on the surface being constant 
and the total charge therefore proportional to the 
surface area This of course obtains only when the 
solution has had time to forget its past lustory and to 
come mto equihbnum waiting for which state needs 
^ colloidal society a vast gift of patience 

In the years which followed much excellent work 
was done on another example of the group namclv 
Congo red by Bayliss who described agnegates of 
anions the total charge being the sum of the charges 
of the constituents and still later i thud example 
namely ordmary soap was investigated by McDain 
who rediscovered the colloidal ion but christened it 
micelle 

Now accuracy of notation is the breath of the life 
of soence and to use the word micelle for a 
colloidal ion seems to me to be positively wrong since 
the word was introduced b> the botanist Nagdi in 
1877 to describe something enhrely different Nageli 
was a man of a cunous imagination but he clothed his 
dreams m exact lanmiage He is precise as to what 
he means by micelle The word was corned amid 

> A mort 1 Umtlsf nsnit on u to U 
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a controversy which raged m the seventies and 
eighties concemmg a distmction then drawn between 
organised and unorganised colloids and the causes of 
swelling 

Nagcli who was on mtellectual heir of the hranken 
heim of 1851 began witii molecules m i8s8 but by 
1877 he had identified the unit of the colloidal state 
as an aggregate of coniposite type to which be gave 
the name micelle This he supposed to consist of 
a nucleus of solute surrounded by an atmosphere of 
bound water The water atmosphere w is the essence 
of his conception which bad notlung to do with electric 
charges or with ionisation A single micelle or a 
niiceUar cham contained a micell ir nucleus or nuclei 
and micellar water A gel was conveivcd as bemg 
lomposcd of Such chains with their micellar water 
disposed as membranes or bars to form a sponge 
enuosing extra micellar or encloseil water 

In complete opposition to Nagch was btrasburger 
1882) a moleculanst in the direct line of descent 
rom Kekule Between stood Pfefler whose forebears 
were Uutrochet 1827 Nagcli of 1858 Graham 1864 
and Traube 1867 van Bemmden had no kinship 
with btrasburger be follows on the latest stage of 
Nigeli (1880) and Pfeffer 

1 have just been looking through my thirty year 
ol I notes of that discussion What a lot those people 
knew which is now forthcommg as new knowledge I 
They knew or at any rate conjectured that the 
colloidal particles were strung t igether in thread like 
m ivses in some co'loid il solutions and it will do no 
harm to remind those who propound theones of gel 
structure that they knew such tncones must account 
for hydrratatic pressures of upa ards of 45 atmospheres 
The colloidal ion is far removed from Nagehs 
micelle it is nearer to the supposed colloidal umt 
which Pfeifer called a tagma and described as an 
overgrown aggregate of one species of molecule 
namely those of the solute 
Had recent workers known of these earber hypo 
theses they would possibly have been content w ith the 
words colloidal ion for the cAnstitution of soaps 
Tliat brings me to the gist of the matter m the early 
nineties when as a physiologist 1 was attracted to 
colloids 1 found two schools with of whom bad lone 
excellent work wholly un icquamted with each other s 
writing Ringer for example on the biological side 
had demonstrated on the livmg heart the differential 
action of 10ns and antagonism He did not 
recognise the full significance of his observations 
because like all contemporaiy biologists he was 
wholly imorant of the work of ^hulae and of Picton 
and Linder The two schools presently came together 
to the advantage of both but now the striking want 
of acquaintance by many chemists with colkndal work 
pubhshed m the biological journals is symptomatic of 
a renewed falling apart How many physicists or 
chemists know of Mines s brilliant work on membrane 
potential ? 

It IS impossible to avoid refliscovenos in science 
liecause of the enormous burden of knowledge but it 
IS m every one s mtcrest to minimise them Out of 
the mouth of a mnner comes I hope good advice I 
must be the greatest of sinners myself for it is certam 
that no one reads other people s science with greater 
reluctance than I do W B Hardy 

Problems of Hydrone and Water The OrlRln of 
Electricity In Thunderstorms 
The subject of the electricity of ram and its ongin 
in thunderstorms was dealt with by Dr G C Simpson 
in a commumcation to the Royal Society m 1909 
(Phil Trans 1909 A vol 209 pp 379 413) Taking 


b U a ot AdsBi 



538 


NATURE 


[October 13, 1923 


Lenard s observations and bis own experunenta into 
account Dr Simpson concludes that it is not an 
induced effect due to an external source he con 
aiders that there » an actual production of electnaty 
in the tnon of large raindrops 

Dr Simpson s conclusion has long been in my mind 
Latterly the subject has been an attractive one to 
me on account of the views I have formed of the com 
position of water and of the chemical changes attend 
ing alteration in the sue of drops referred to m my 
recent communication to the Koval Society (Roy Soc 
Proc A vol 103 p 616 1923) I was much impressed 
by a lecture at the Royal Institution given early in 
the year by Dr Simpson (Nature April 14) this 
together witli a violent hail thunderstorm which I 
experienced while yachting in August led me to look 
more closely into the problem 

Assummg that water be the cause the view I should 
be inclined to take is the converse of that advocated 
by Dr Simpson Grantmg for the sake of argument 
that changes m water can give nse to free electnaty 
the fusion of small drops mto large would seem to be 
the more likely process — this bemg a positive change 
m the sense that energy is hberated while the division 
of large drops should involve a loss of energy I 
assume that the small drops are richer in hydrone than 
the larger md that changes in composition of the 
water take place such as 1 have postulated in my 
recent commumcation 

Gomg further however can it be granted that 
che mical changes «« a wholly Itqutd ctrcuii ever give 
nse to sensible electnaty — must not the circuit be 
iaMed by conducHng electrodet to make this obvious 7 
We must assume that the interactions are pnmanly 
electrolytic but is not the electneal energy in such 
cases ajways lowered into heat energy ’ 

The question is of fundamental importance and it 
18 on this account that 1 make bold to be cntical of 
a solution of a problem outside my held yet it is one 
of the borderland issues which chemist and physicist 
should jointly consider 

Assummg that my mterpretation be correct may 
not the great nse m potential require! to produce 
hghtmng have its onmn in the coalescence or co 
operation of nunute drops charged by an external 
source ? 

Lenard {W%ed Ann 1892 46 p 384) dealt with the 
effect in the first instance in studying the electnaty 
of waterfalls His later laboratory experiments led 
him to the conclusion that it was due to the impact of 
separate drops upon a flat surface The water was 
allowed to splash into a nnc tray Both he and Dr 
Simpson found it necessary to use distilled water 
that from the mams gave httle or no result The air 
potential ol served was negative but with a solution of 
salt it was slightly positive Up to a certam point 
the potential maeased rapidly with the length of the 
jet Vanous liqmds other than water were tned 
the potential vaned m sign and magnitude but the 
effect was shght as compared with the water effect 
Lenard seems to thmk that the effect has its ongm m 
a contact difference of potential between gas and 
liqui 1 All seems to me to point to chemicu mter 
change bemg at the root of me phenomena and that 
it 18 not a mere water effect 

Hfnry L Armstrong 


Earthqua]ce Warnings 

The recent disaster in Japan demonstrates the 
importance of endeavotmng to ascertam if there are 
any premonitory indications of a commg earthquake 
shock which can be recognised and thus enaole a 
wammg to be given of its approach 
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It seems probable that the rupture whatever its 
nature may be that gives nse to the actual vibratocy 
shock of an earthquake is preceded by a stram at 
distortion of the earths crust which gradually 
increases till the stress that causes it is suddenly 
released The existence of this stram should be 
evidenced by a progressive sag or tilt of the surface 
local and minute m amount no doubt but probably 
suffiaently large to be detected 

In the Milne Shaw seismometer the vibrations 
proceedmg from distant earthquakes are recorded on 
sensitised paper on a rotating cyhnder by a spot of 
hght reflected from a mirror coupled to the boom of a 
honrontal pendulum Ordinarily it is only these 
vibrations ^t are taken mto consuleration but the 
same mstrument will also mdicate a slow tilt of the 
ground provided that the exact position of the spot 
of hght can be recorded and measured In some 
mstruments recently constructed one of which is 
bemg installed m Uganda this is effected by the use 
of a second stationary mirror which throws another 
spot of light in a fixed position on the cyhnder and 
traces a straight Ime on the record If there is a tilt 
of the earth s snrface it will be mdicated by a variation 
m the distance between the mean position of the hne 
due to the movmg mirror from that of the Ime due to 
the fixed mirror unless of course the tilt is m a 
direction parallel to the honxontal pendulum Such 
an instrument is capable of showing a tilt of by a 
movement of the indicating spot of light through i mm 
If two instruments are employed with their horuontal 
pendulums at right angles to each other the du^tion 
and amount of the tilt will be exactly determmed 
Near the sea the nse and fall of the tide causes a slow 
tilt and other changes of a slow periodic character 
are known but these can be allowed for and could 
easily be distmguished from a progressive movement 
m^catmg the approachmg occurrence of an earth 
quake m the neigh onrhood 

It seems very desirable that such instruments 
should be installed m localities which axe known to bo 
subiect to earthquakes 

It it be found that shocks are m fact heralded by a 
defimte tilt It may be possible to arrange for an electnc 
bell to attract the attention of the observer when such 
a tilt occurs If he is satisfied that there is sufficient 
evidence of an approaching earthquake a general 
alarm can be sounded In this way a warning might 
be given several hours or even days before the shock 
occurred John W I<vans 

Imperial College of Saence and Technology 
S Kensington & W 7 


Human Embryology and Evolution 
In his reply to Prof MacBnde (Nature Sept 8) 
Sir Arthur Keith states that m his Huxley lecture he 
neither affirms nor denies the doctrine of use inhent 
ance but that he does deny that Lamarckism has 
bad no part m the evolution of man If these words 
were to be taken hterally as expressing Sir Ar&nr 
Keith s meanmg he and I would be to a great extent 
m agreement but it is obvious that the double 
negative was an acadental mistake and that Sir 
Aimur Koth meant to deny that Lamarckism had 
any part m the evolution of man 

I imve read the report of his Huxl^ lecture to the 
medical students of Charing Cross Hospital Medical 
School (Nature Aug 18) and it seems to me difficult 
for an evolutionist to follow his tram of thought or 
reasoning He does not dutinguish between the 
development of the mdividual and the evolution of 
the race between ontogeny and phylogeny Ho 
discusses the manner m which adaptations appear 
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4anng the devdopment of the human embryo, taking 
as examples the devetbpment of the eye, of young 
nerve-ceua, of muscular adi^itations In the adult 
human leg the peroneus tertius is separate m 90 per 
cent of cases, having thus an advantageous position 
for the performance of its function in walking In 
the antlmpoid apes this muscle is quite unseparated 
from the long extensors of the toes In the developmg 
human foetus the rudiment of the peroneus tertius 
separates from the long extensors with which it was 
originally contmuous To most biologists this would 
be a -typical case of recapitulation 

Sir Arthur Keith says he agrees with Huxley that 
there are no grounds for behevmg that the behaviour 
of embryonic muscle cells is m any way influenced 
by exp^nces gamed by adult muscle fibres He 
then makes the statement that "Ihe evolutionary 
machinery hes m the behaviour of the embryomc 
muscle cws or myoblasts," which to me, as it stands, 
IS quite unintelligible The behaviour of the em 
bryomc muscle cells can explain nothing but the 
mode m which the adult structure is developed 
Such behaviour begins and ends with the individual 
organism, and cannot possibly contam any evolu- 
tionary machmery It is merely one detau of the 
complicated embryological changes by which the 
adult structure is developed In relation to evolution 
the question u how are we to explam the fact that 
the behaviour of the embryonic cells is different 
m the human feetus from what it is in the anthropoid 
apes, which presumably resemble the ancestral 
condition ? On this question Sir Arthur Keith says 
nothing, except the assertion quoted of lus agreement 
with Huxley 

In another part of hia lecture Su: Arthur Keith 
discusses the action of hormones in the course of 
ontogeny in co ordmatmg the development of 
different parts and tissues He concludes that more 
complete Knowledge *' will reveal in full the true nature 
of the machmery which underhes the production of 
structural adaptations which occur in every part of 
the animal body in every stage of its evolution ’ 
Here, agam he is confounding the evolution or ongin 
of the adaptations with their mere development m 
the individual 

Neverthdess, Sir Arthur, while denying the in- 
fluence of ext^al influences m human evolution 
admits the heredity of " acquired cturacters " and 
even injuries m certam cases He states that 
Lamaiclcum cannot explam the characters which 
differentiate one racial type of modem man from 
another On this last point I am entuelv m agree- 
ment with him, for Lamarckism is a theory of the 
evolution of adaptive characters, and racial characters 
of man are for the most part not adaptive 

I should like m conclusion to contrast two passages 
m Sir Arthur Keith's lecture He writes " Nothmg 
18 better known than that, if a bone of a nckety child 
bends under the weight of the body, the bone cells 
lying in its concavity will proliferate and budd a 
buttress to strengthen the shaft " The bone cells 
"react to fulfil an end necessary for the occasion ' 
This seems to me quite inconsistent with the state 
ment, " there are no grounds for beheinng that the 
behaviour of embryomc cells is m any way influenced 
by experiences gamed by adult muscle fibres " The 
flnt (n these two passages admits the ftactxon of the 
tissnos of the body to external stimuh, while the 
second passage and the whole tendency of the lecture 
apparently denies the occurrence of suifli reaction 
J T CUNMNOHAU 

Chiswick, W 4, 

September ii 
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Gurioua Spherical Masses In Ashdown Sands 
Mr Harry E Burns, of Crowborough, this sprmg 
informed me of some remarkable sphencal masses of 
sandstone m the Ashdown Sands at High Hurst Wood 
Quarry, and was good enough later to supply one about 
10 inches m diameter to our Museum He suggested 
that they might be sand casts of reptilian eggs like 
that of the Iguanodon They consist of fino-gramed 
nearly white stone — much of the iron having been 
leached out I expected but failed entuely to find on 
section any pan or stains of limonite such as m the 
well known balls of Folkestone Sands 
Recently I have visited the quarry with Mr Bums, 
and was able to see a ball 30 inches m diameter in 
position We were told they are confined to an upper 
bed about 14 feet thick and vary m sue from 10 to 30 
inches m diameter We could discover no evidence 



of a foreign body or of concretionary growth although 
such growths are not rare in the Wealden Sandstones 
— often, too, m a decalcified condition Those at 
Crowborough are found loose m a narrow cavitv, and 
the stone appears identical m colour, etc , with that 
of the surrounding bed The adjacent stone for a 
few inches is shattered — due, I suppose, to the press- 
ure of overiymg beds against the unyiddmg sphere, 
while the narrow clefts are filled with clay doubtless 
washed there from the once overiymg Wodhurst Clay 
Strangely enough, some of these balls have been usM 
as ornaments at the tops of wooden gate - posts I 
Durmg the forty-five years I have hved m the nemh- 
bourhood 1 have not met such masses before, and find 
them difficult to explain The photograph (Fig i) 
shows a group of these stones taken by Mr Burob, who 
kmdly ^ows me to use it Geo Abboct 

2 Kusthall Park. Tunbridge Wdls, 

September 10 


Stereoisomerism among Derivatives of Diphenyl 
Dr Turner's remarks (Kature, September 22, 
P 439) appear to have been made without his having 
seen my letter of some eighteen months ago (Nature, 
May 6, 1922, p 581), which was concerned with 
the importance of stereoisomerism among diphenyl 
derivatives in relation to Sir WiUiam Bragg s conclu- 
sions as to the molecular stmeture of ^nsene in 
the crystal At that time, reasons for reviving the 
Dewar para-bnkage formula for benzene had not been 
published (Ingold, Trans Chem Soc , 1922, 1143). 
but since this bridged formula " is stereochemicaUy 


540 


NATURE 


[October 13, 1923 


identical w ith the dwpo«iition of atoms suggested by Sir 
W illiam Bragg for the molecule of benzene (Cballenor 
and In{,old Trans Chem Soc 1933 3068) it will 
scarcely be maintained that Dr Turner s suggestion 
of 3 possible stable para linkage in diphwiyl denva 
Uses introduces any essentially novel consideration 
to the question of the stnicture of these compounds 
I also referred in mv letti r to the remarkable behaviour 
of dipheny 1 towanls ozone mentioned bv Dr Turner 
as well IS to certain other noteworthy properties of 
the compound 

It should perhaps be pointed out that although as 
Dr furncr stites the formula considered by him 
contains four asv mnietnc carbon atoms it would be 
incorrect to suppose that it therefore demands the 
existence of a corrcspnndinglv large number of 
sti retiisomcnc forms of 2 2 dinsativcs of diphenyl 
1 or the respective distributions of the groups attached 
to the pur of asymmetric carbon atoms in either 
benzene nucleus arc not inutuallv independent so 
that only one iisymmetric atom m each nuclius is 
effective as a source of sttreoisomcnsm 

In conclusion I nee<l scarcely say th it experiments 
on tlic isomensm in question arc being actively 

E rosecutetl in this liboritory and ire bv no meins 
mited to 2 2 dirivativcs of diphenyl 

J KLVNra 

The Chtmic il Department The t niversitj 
Sheffield September 25 


Waves and Quanta 

Thl quantum relation energy /» x freipiency leads 
one to associate a peno lie il phenomenon with any 
isolated portion of m itter or energy An observer 
bound to the portion of nutter will associate with 
It a frctiueiuy determined by its internal energy 
namely by its miss at itst An oliscrvcr for 
whom a portion of matter is in steady motion with 
velocitv lr will see this fre<iuency lower m con 
sequence of the I orentz h instcin time transformation 
I have Inen able to show (C mptes rendus September 
10 ind 24 of till Pans Acidemy of Sciences) that 
the fixed observer will constantly see the internal 
periodical phenomenon in phase with a wave the 

fraiuency of which r is determined by the 

A ^ I fi* 

quantum relation using the whole energy of the 
moving iKxly — provided it is assumed that the wave 
spreads with the velocity t /*# This wave the velocity 
of which IS greater than c cannot carry energy 

A radiation of frequency r has to be considered 
as dividcil into atoms of light of very small internal 
mass ( 10 •• gm ) which move with a velocity very 
nearly e pi il to c given by ^ hr The atom 

of light slides slowly upon the non material wave 
the frequency of which is » and veloaty very 
little higher tlian c 

The phase wave has a very great importance 
m determining the motion of any moving body and 
I have lieen able to show that the stability conditions 
of the trajectories in Bohrs atom express that the 
wave IS tuned with the length of the closed path 
The path of a luminous atom is no longer straight 
when this atom crosses a narrow openmg that is 
diffraction It is then necessary to give up the inertia 
pnnaplc and we must suppose that any movmg body 
follows alwavs the ray of its phase wave its 
path will then bend by passing through i sufficiently 
small aperture Dynamics must undergo the same 
evolution that optics has undergone when undula 
tions took the place of purely geometrical optics 
Hypotheses bas^ upon those of the wave theory 
allowed ns to explain mterferences and diffraction 
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fnnges By means of these new ideas it will probably 
be poeable to reconcile also diffusion and dispersion 
with the discontinuitv of light and to solve almoet 
all the problems brought up ny quanta 

Louis DE Brogue 

Paris September 12 

The “Concilium Blbllographlcum *’ 

In the commentary added to my letter concenung 
the Concilium Bibliographicum which appeared 
in Natire of June 30 p 880 some doubts were 
expressed regarding the contmuous appearance of 
its cards May 1 be permitted to emphasise agam 
that our cards ore issued and delivered as hcreti^ore 
to our subscribers 

Another publication of the Concilium is the 
Bibhograpma Zoologica of which volumes 30 and 
31 hive lH»n published and vol 32 will be sent out 
shortly indicating definitely that this zoological bibho 
graphy is not a new undertaking of the Concilium 
No doubt it is a rather compheated question to 
decide whether or not this zoological bibhography in 
hook form is a duplication of the Zoologic il Record 
It must tie recalled that apart from completeness 
jromptness and ai cessibility carefulness and the 
procMure m the arringemcnt of the bibliographical 
work play a very import int r6Ic Indeeil as for 
cv cry ipphcation of si lenlihc procedure it is not 
oitl> the tools but also tl e degree of ibihty to use 
them which governs the appreciation of those who 
have to work with them One works better with 
one method another is more adapted to the use of 
another To all these points have to be added as 
important factors the influence of diflcrent education 
and local tradition 

In making a plea for a co operation between the 
Zoological Record and the bibliognphtcal service 
of the 6>ncilium a condition which unquestionably 
could be of red value to the zoological world the 
wnter wishes to suggest that these various important 
points of internal eharaeter be senously considered 
Mr hen it was decided m iqzi to continue the book 
form of the Bihliographia Zoologica the mitenal 
to be pubhshed was so extensive that it was impossible 
to treat the whole animal kingdom in every volume 
But this is certamly not a misfortune for it is evident 
that a biblionaphy of titles has not only an immediate 
value but also represents to i mat extent a source 
for continuous reference J Strohl 

Direitor of the Concilium 
Zurich Bibliographicum 

Long-range Partlclee from Radium-active Deposit 
In the letter which appeared m Nah rt of Sep 
tember 15 p 394 under this hcadmg by Dr Kirsw 
and mvself there an* two errors which obscure the 
sense of our communication The maximum range 
of the H particles expelled from silicon should re^ 
12 cm the corresponding number for bervlhum hmng 
18 cm instead of vice versa The last sentence 
should read Our results seem to indicate that an 
expellahle H nucleus is a more common constituent of 
the hghter atoms than one has hitherto been mclmed 
to believe the word m itahcs being omitted m the 
printing Hans Pbttersson 

Goteborgs Hogskola Sweden 
[Ihe transposition of the values la cm and 18 cm 
was the fault of our pnnteis and we much regret it 
The omission of the word expellahle was due to 
the authors who did not include the word m their 
letter Two separate proofs of the letter were sent to 
Dr Km>ch at v lenna but neither was returned — 
Editor Nature] 
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The Maiuffement of Medical Research ^ 

Sir Ronald Ross. KCB. KCMG. FRS 


'T'WENTY years have now elapsed since I had the 
-L honour and pleasure of addressing Anderson’s 
College Medical School at the opening of its winter 
session of 1903 This is, indeed, only a short interval 
m cosmic time , for— to use a figure which will exhibit 
the rapidity of scientific advance nowadays — all these 
years amount only to twenty vibrations of the electron 
which we call the earth round its nucleus the sun, in 
this atom which we name the solar system ' However, 
for us It has been a considerable penod Many of those 
who faced me twenty years ago as students are now 
placed m the seats of the mighty, and will, 1 hope, 
support what I have to say to day Alas 1 two of the 
faces with which I was then familiar are missing — 
Prof R S Thomson, dean of the Medical faculty, 
and Sir James Marwick , some of the distinguished men 
who were helping us — Dr Laveran, Dr Robert Koch, 
Sir Patnek Manson, Sir William Osier Lord Lister, 
Sir Alfred Jones, Sir Rubert Boyce — are no more , and 
above all, I must mourn that great pupil of the School, 
a ruler of many Colonies, and my own master, fnend, 
and supporter. Sir William MacGregor 

On that occasion my address was entitled ‘ Medical 
Science and the Empire,” and m it I described the 
efforts which we were makmg to reduce malaria in 
Bntish possessions lour years previously we had 
verified, corrected, and completed the old conjectures 
that malaria is earned m some way by mosquitoes , 
and three years previously the Amencans had proved 
the similar conjectures re^dmg yellow fever Si hools 
of Tropical Medicine had been estabhshed m Liverpool 
and London, and were about to be created m many 
parts of the world At that time I myself hoped that 
malaria would be banished m a few years from all our 
pnnapal aties m the tropics , and I had visited West 
Afnca from Liverpool on three occaslbns for that 
purpose I shall never forget the assistance rendered 
during my second and third visits by two Glasgow 
men, the late Mr James Coats, who gave us two 
thousand pounds to start our anti-malana work in 
Sierra Leone, and Dr M Logan Taylor, who remamed 
m West Afnca for two years, carrying out the practical 
measures and trymg to persuade the local authonties 
to oontmue them 

My address — which I beheve was not published, but 
which I still possess— was full of that morning en 
thusiasm I argued that the time had already come 
when medical saence could revolutionise the tropics , 
when it could render them worth hvmg m by banishmg 
the great endemic diseases which overshadowed them , 
when It could assist civilisation (coming from the 
temperate regions of the earth) to conquer the nch 
regions of the Sun and of the Palm I even dared to 
quote the great words of the poet regarding Columbus, 
that he 

" Gave to man the godlike gift of half a world , '' 

and I hoped that we should be able to do the same 
This had been the faith which had compelled us— 

> An nddfw* ddhrand to tSa Andanoo Collac* of Uodkina, GImcsw oo 
Oetobw 9, at the epBiins of tlM wlnur MMiaik 
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others besides myself — for many years not to add to 
abstract saence, not merely for the sake of parasitolo^ 
or entomology, not to compile text books or to fill 
Iibmnes , but to help the sick and the dymgf— millions 
of them— and so to open up the world When I 
last spoke to you I hoped that all this was gomg to be 
done m a year or two 1 I am wiser now Kipling says 
that wc must not try to hustle the East , so, I have 
found, we must not try to hustle the West either ! 
Men thmk slowly It requires a new generation to 
understand a new idea, even the simplest one 
Some notable advances have, however, been made 
Mosquito reduction against malana was first urged and 
defined by us m Sierra Leone in 1899 , and was com- 
menced there by Logan Taylor and myself two years 
later m 1901, and almost sunultancously, by the 
Amencans under W C Gorgas m Havana, and by 
Malcolm Watson m the Federated Malay States In 
1902 Sir William MaiGregor and I visited Ismaiha on 
the Suez (anal — with the result that malaria was 
banished from that town within a few months Then 
the Amencans commenced the construction of the 
Panama Canal, with Gorgas as chief of their sanitary 
staff, and kindly asked me to i isit Panama m order to 
sec them at work m 1904 The result is well-known 
— the Canal is now finished, with a mmimum loss of 
life But you are probably not so familiar with the 
equally great work of Malcolm Watson m the Federated 
Malay States — ^because it is merely a Bntish achieve- 
ment! For more than twenty years he and his 
fnends have fought on agamst Kmg Malana and all 
his alhes — ram, heat, jungle, marsh, and ignorance — 
and IS gradually winmng forward, step by step While 
Gorgas had behind him the full official support of the 
wealthy Amencan nation, Watson and other Bntish 
workers m this Ime have been mostly obliged to rely 
only upon pnvate mitiative and such smi^ funds as 
they could rake together for their purpose Not less 
important has been the work of the entomologists, 
from h V Theobald onwards, but I am not now 
narratmg the history of this movement, or I could 
speak of many other brave efforts made dunng these 
last twenty years Not perhaps quite as much as I 
had hoped for, but still something What may be 
called “ economic sanitation among our troops our 
officials, and our large and numerous plantations, has 
been greatly unproved, and thousands of lives and 
thousands upon thousands of cases of sickness have 
been saved Perhaps, even already, wc may echo the 
words of the Duke of Wellington “Yes, ’twas a 
famous victory ” 

Dunng the same penod science has won or is 
wmning many other victones as great As regards 
tropical medicme, wc have been advancing agamst 
lague, cholera, typhoid, sleeping sickness, kala-azar, 
00k worm, ben-ben, bilharzui, and leprosy , and as 
regards the diseases of temperate climates, wc have 
diminished child-mortahty, diphthena, tuberculosis, 
numerous ailments due to local^ections or to physio- 
logical msufficienaes, such as i^oedema, and, quite 
recently, have mflicted a defeat upon diabetes We 
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are getting on How ^ B) patient obstinate and 
ineluctable investigation — not in the fields of medicine 
only but also in those of phjsics chemistry and 
zoology Finally it is just here that we have scored 
our greatest victory — agimst our own stupidity We 
or let us sav the public outside these walls are at last 
beginning to learn that investigation really matters 
we are discovering dis overj ' 

It was not always so even among doctors I re 
member a medical administrator say mg I cannot 
keep a number of men idling about here with micro 
scopes and a High Commissioner exclaiming You 
say you do not know how to minage this out 
break Surely you medical men ought to know 
He seemed to think that all we had to do was to consult 
the Hippocratic Books The idea that investigation 
18 an essential part of practice has been of very slow 
growth In India when a European doctor was asked 
to cure a lady ( f the zenana he was at one time not 
allowed to see her and she was net permitted to do 
more than put out her tongue it him from behmd a 
curtain A distmguished I nghsh physician who was 
I believe connected with my own family is said to have 
deprecated all clinical examinations we should know 
how to cure by mstinct To the public mmd the 
physinan 1 ses caste by wantmgtoknow He must 
practice he may teach but he should not require to 
inv cstig ite any thing 

It has taken us centuries to free ourselves from the 
serpentine cnls of this prejudice and to reach our 
present posiUin— where investigation is the key 
industry of all mdustnes The evolution of tlus 
revolution is interesting The ancient Greeks certomly 
valued not only prtcUcc and tcachmg but also dis 
coveries when made yet we are not aware that they 
ever exph itly organised or encouraged research 
Readers c f the histc ry of science often wonder how the 
old philosophers and geometers managed to live at all 
— probably bv teaching and possibly on patron ige 
or chanty They were pnvate enthusiasts md their 
fundamental disc ivenes do not appear to have been 
rewarded in any way I am told that it is not known 
whether Plato demanded fees ns well is a knowledge 
of mathematics for admission into his Academy and 
the same may be said I understand regarding Ans 
totles Lyceum Several of the mathematicians such 
as Eudoxus of Lnidos appear also to have been practis 
mg physici ins It is to be presumed that the Museum 
at Alex mdna w is in essential particulars hke a modem 
university where teaching is the oflicial duty of the 
staff but where reseirch anl practice may be con 
ducted at option between the lectures and c lasses often 
with the assistance of students We are told that after 
the collapse of the ancient empires and about the time 
of William the Conqueror when I uropc was plunged 
m darkness the Arabs m Spain possessed a library of 
600000 volumes on oeademy and a fund fur the 
endowment of learned men probably employed for 
teachmg 

Europe did not advance so far as this for centuries 
but the monastenes mamtamed many learned monks 
such as Roger Bacon, with whom the new dawn of 
science commenced The great Italian anatomists of 
the sixteenth century were either practismg physicians 
or members of universities I thmk that the l^t real 
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research mstitute subsidised by public and pnvate 
funds for pure investigation only was the famous 
Uramborg of Tycho Brahe founded m Denmaric m 
1576 It well subserved the proper purpose of such 
mstitutes which is the collection of numerous and 
exact observations and measurements that are beyond 
the power of pnvate investigators Tycho Brahe 
brought no new mtegration mto astronomy and even 
opposed the fundamental theory of Copernicus but 
his data enabled Kepler and Newton to revolutionise 
the science It is mterestmg to note that Copernicus 
himself was only a pnvate enthusiist a man of 
affairs and a physician and also that after twenty one 
years the politicians stopped their subsidy for Uramborg 
as Mr Alfred Noyes has desenhed so pathetically m 
his fine epic of science The Torth Bearers In 
those days the greatest men were often obliged to pick 
up a living os best they could — even by tbe use of 
ill hemy and astrology Kepler said sarrastiially that 
Mother Astronomy would surely starve but for the 
earnings of her daughter Astrology Even m the 
observatones and museums which l»gan to be founded 
after Uramborg official duties must have greatly 
interrupted mvestigation 

Thus we see that at all times as often to day science 
has been comjiellcd to get her living by more lucrative 
but less impirtant pursuits especiallv teachmg and 
professional practice I ast century however the idea 
of spcci il research mstitutes was taken up agam with 
vigiur and the Pisteur Institute in Pans the J inner 
Institute m London and a score or more similar 
foundations were established in most of the world s 
great cities sometunes by pnvate benefictiins or 
bequests sometimes by State subsidies ind often by 
both Here we nnd a new pnniiplc at work — that of 
maintammg skilled mvestigators for research only 
apart from teachmg and practice Allied to those we 
now possess numbers of mdustnal research laboratones 
employed by commerciil cumpames on the improve 
ment of agnculture or of manufactures — nnd we know 
what Amenca and Germany have done m this Ime 
Then again our hospitals now possess laboratones 
both fir clinical pathology and for research while 
the professorial laboratones m all departments of 
suence at our universities have been gre itly enlarged 
and improved though teachmg is still and quite 
properly a part of their duties Yet another advance 
IS that of research scholarships by which numbers of 
promising students are now employed for a few years 
on such investigations as attract them 
Lastly — and at very long last— the State itself has 
now jomed in the pursuit of truth by means of large 
annual subsidies such as those which arc distnbuted 
in Great Bn tarn by the Department of Scientific and 
Industrial Research and the Medical Research Counal 
It would be a difficult task to form even a rough estimate 
of the world s present expenditure on su^dised re* 
search 1 thmk it must reach quite a million pounds 
a year 1 hu is a small sum compared with the world s 
expenditure on armaments or education but it u an 
improvement on the tune when Socrates was obliged 
to argue m the market place or Diogenes to fulmmate 
psychoanalysis from a tub 
The improvement has been greatest in connexion 
with medical mvestigation It was not so many years 
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ago that an Ainencan who had studied the matter told 
■me that the world then possessed many fewer endowed 
professorships on pathology and hygiene than on 
Sansknt, philosophy, and dieology This was rather 
surpnsmg Every one in the world is certain to suffer 
from some malady at least once , but no one need 
suffer from Sansknt or philosophy unless he pleases, 
nor even from theology-^urmg this life But there 
has always been a thin vem of unreality m auidcmic 
affairs Now, however, even Sansknt is beginnmg to 
pale before cancer On the other hand, so recently 
as last June, I saw the announcement that the chief 
countnes of the world contnbute annually an avenge 
income of 9 594,3547 to the vanous Protestant Foreign 
Missions Hus is nearly ten times the amount which 
I conjecture the world is now giving for the whole of 
Its scientific investigations in all fields North America 
gives to the Muisions an average of 6 327 597/ a year 
and Great Bntam gives 2,310 ooo 7 a year Germany 
has dropped out owmg to the fall of the mark, but 
other countnes contnbute the balance We are not 
jealous but our mouths water at tlie thought of these 
\ast sums On one side, the missionaries from your 
great alumnus David Livingstone onwards liave been 
the pioneers of civilisation and have done great work 
On the other side we think of the millions of people 
now dying prematurely every year of diseases which 
are probably easily airable or preventable though 
we do not know how to cure or to prevent them at 
present 

On the whole, I thmk that the war funds of scientc 
are likely to go on mcreasing year by year as the publit 
becomes more and more convinced of results The 
fundamental question is therefore now being asked 
How liest should we spend the money ? Remember 
that as I have shown, the endowment of investigation 
apart from teachmg is only a recent innovation and 
probably like all new methods has not yet been per 
fected IIow can the best results be obtamed for the 
least expenditure ^ The question must ultimately be 
dec ided by you young men for us it remains only to 
attempt a preparatory analysis 

Regardmg medical research there are two schools of 
opmion, which we may call the BuUs and the Bears 
Ctoe school the Bulls, say We must spend every 
pennv we can raise on constant mvcstigations managed 
by capable committees and earned on by tramed 
research workers mamtamed if possible for life m order 
to be sheltered from the necessity of teaching or 

E racticc, and provided with the most up to date 
iboratones, plenty of matenals and easy access to 
scientific literature It is true that some money may 
thus be wasted, that some of the results may prove 
wrrong that some of the workers may not turn out so 
capable as they were thought to be no matter A 
smgle great success will be worth all the money that 
IS likely to be spent m this way Pour out the cash , 
catch all the young men you can and set them at their 
measurements and microscopes, and keep them at it 
as long as they are willmg to stay Ihe larger the 
number of seekers the larger the number of &ders 
Drop the failures, cut the losses, and thmk only of the 
profits ” To them the other party, the Bears, reply 
“ You can spend what money you Idee but you cannot 
buy discovery All that your managmg comnuttees 
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and tramed investigators are likely to do or achieve 
will he the study of details along already well trodden 
paths They will moiulate legions of rats and gumea- 
pigs, and will publish profound but mcomplete papers 
every quarter, which wdl be of little or no use 
in practice They will carry out researches — yes, 
academic researches, and too many of them • But 
the world does not 'isk for researches , it asks for 
discovencs — not for the incomplete but for the complete 
article Has a smgle great medical discovery been 
made by managing committees md subsidised m- 
vcstigators ? Discoveries are made by genius — and 
that >ou cannot buy ” 

Such are the opmions which one hears on both sides 
Personally I agree and yet disigree with both There 
Is only one way to decide Research and discovery 
are themselves natural phenomena, and we should 
study them scientifically I said we have discovered 
discovery let us also investigate mvestigation How? 

Bv consulting the great and tnumph<int history of 
science particularly the stones of the chief advances 
If we do so we shall see that the two parties arc merely 
quarrelling over the two faces of the same coin Science 
proceeds not in one, but m two wa>s first by collect- 
in„ facts and then by basing inductions upon them 
Thus in the classical example dready cited, it was 
Tv (ho Brahe who spent his life m collectmg trust 
worthy observitions regarding the positions of the 
hevvcnlj bodies, but it was his pupil Kepler who, 
after twenty five years study of Brahe s figures, 
established the great mduction that all the planets 
move m similar elliptical orbits round the sun and 
It was Is vac Newton who eightj > ears later explained 
all these orbits by the single law of universal gravitation 
That IS one man collected the facts, but other men 
explained them hor a second example by the 
middle of last century numbers of workers, includmg 
Buffon and Linnteus and a host of private enthusiasts 
and amateurs, had observed distmguished, and 
desc nbed mnumerable kinds of jilants and animals , 
then came Darwin, who explained these facts — much 
more numerous than he could ever have collected 
smgle handed — by his theoiy of natural selection 
For a third example think of tlie hosi of physicians 
surgeons and apothecaries who have studied and 
described the iharacters and sjmptoms of human 
maladies without being able to explain them Then 
cvme Semmelweiss, Pasteur, Lister, and Kocli, who 
created baetenology 

Certainly observation and mduction have often 
worked together m the same research, with bnlhant 
result* More often they jiull different ways and break 
down Every one knows the man who begms with 
his induction and then fits his facts to it — or tlimks he 
does On the other hand, the workmg hypothesis ” 
frequently suggests mvaluable, though possibly nega- 
tive, expenments Then we have the men — generally 
young men — who make a new generalisation with every 
new observation I was one of them once Often, 
however, observation and mduction require very 
different faculties, which belong to different men, often 
livmg m different ages If we were all Newtons there 
would be no problems left to solve 

Science nec^s all the faculties — the eye of one man, 
the hand of another, and the bram of a third Observa- 
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tion IS at least as necessary to it as induction There- 
fore I do not a{;ree with the party of the Bears when 
they depreciate subsidised uivestigations earned out 
by full time workers under managing committees 
The present state of medical saence requires con- 
stant physiological, pathological, therapeutic, and bio 
chemical researches, often mvolvmg delicate measure- 
ments which cannot be made by medical practitioners 
outside laboratones, or even by teachers in the medual 
schools m their spare tune Spend therefore as much 
money as you can raise for this purpose , let every 
budding Pasteur have his chance , and pray for a 
Rockefeller But at the same time considerable waste 
must be expected and allowed for One does not envy 
committees of management As Sir F mest Rutherford 
recently said m his address to the British Association 
‘ Those who have the responsibility of administenng 
the grants in aid of research for both pure and 
applied science will need all their wisdom and ex- 
perience to make a wise allocation of funds to secure 
the maximum of results for the mimmum of ex 
penditure It is fatally easy to spend much money 
m a direct frontal attack on some technical problem 
of importance when the solution may depend on 
some addition to knowledge which con be gained m 
some other field of scientific inquiry, possibly at a 
tnfling cost ’ 

I can adduce many other difliculties Workers are 
apt to be called away to other posts before their task 
IS complete Then who can know when an old vein is 
exliausted, or whether a proposed new Ime is really 
promismg, unless he hunself has worked at the job ? — 
and few committees can consut of specialists m all 
possible Imes In my own subject I have known men 
employed who had never read the literature, who dug 
up agam old disused workings or who chased the wild 
goose with a pmch of salt for years — all costmg money 
But the greatest waste is caused by the laige number 
of mcomplete articles, constantly bemg published, 
which, though they may be good so far as they go, are 
lost m the mass of literature — so that when the man 
who clears up the question finally arrives he is obliged 
to rediscover all the matter for himself But in spite 
of these difficulties I agree with the Bulls The world 
must continue spending money m this way , and it will 
improve the system with practice 
Now for the other side — ^the obverse of the medal 
One of our most distinguished physiaans told me a 
few months ago that some one had accused him of not 
really being a man of science because he did not work 
in a laboratory ' Yet he has made more valuable 
additions to medical knowledge and practice than has 
fallen to the lot of most laboratones Consider this 
point carefully The work of the laboratory has 
almost always been the collection of facts and measure 
ments, the elaboration of detail, the testing of theones , 
but the other side of science, the great inductions which 
have solved problems or have applied facts directly 
to the cure or prevention of disease have been made 
mostly by that humble mdmdual, the " pnvate 
enthusiast ” — generally either a teacher or a “ mere 
doctor” Willmm Harvey was a mere doctor, Fdward 
Tenner, a mere country doctor 1 What laboratory did 
Jenner require ? He did not even use a microscope, 
and yet he gave to humanity the greatest single boon 
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which It has ever received, and also uutiated our 
present knowledge of immunity G F £ Kdchen- 
meister, who first proved alternations of generations 
in parasites, was a practismg doctor nisteur was 
a professor of chemistry Lister was a practiung 
surgeon m Glasgow Robert Koch was alro a mere 
practismg country doctor when he discovered the 
bacilh of anthrax and of surgical sepsis, the stauung 
of bacteria, and plate-cultivation, thus malung practical 
bacteriology Manson was a doctor m Chma Laveran, 
Bruce, Re^, and Leishman were or are army doctors 
Need I mention any more names ? — I should have to 
hurl almost the whole history of medicme at you 1 
Where were the laboratones of these men ? — m their 
own hospitals and consulting rooms Where were the 
laboratones of Kepler and Newton ? — ^m theu: own 
brams Who are making the innumerable advances 
which we see to-day m connexion with medical, surgical, 
and samtary practice regarding almost all diseases ? 
Very largely our professors, our teachers, our laboratory 
workers, it is true , but also, and not less, our clmicians 
and our hjgienists 

We see then that there is much to be said for the 
Bears as well as for the Bulls It is an histoncal fact 
that most of the greatest advances have been made 
by men who were not subsidised for their researches 
I thmk, therefore, that the whole field of public support 
for saence should be broadened so as to include such 
men At present the public gives considerable sums 
for institutional investigations with the test tube, the 
scalpel, and the microscope, but httle or nothing for 
workers outside That is, it supports, and rightly 
supports, observational science, which is k^ely 
ancillary, but e'^rcely helps those great mtellectu^ 
mvestif^tions which mostly obtain the final or useful 
results It would have subsidised lycho Brahe’s 
observatory at Uramborg , but it would proliably have 
refused a penny to Kepler, or to Newton, or to Jenner 
It pays for diggmg the foundations of tlie Temple of 
Medical Saence, but leaves the buildmg of the walls 
and towers to the practitioner and the enthusiast — 
often at their own cost It pours out money for the 
expectation of discoveries to come, but refuses to give 
anything for discovenes already completed by pnvate 
individuals I 

It seems to me that all this is very ” bad buuness ” 
We should pay not only for expectations but also for 
results I should like to see the whole medical pro- 
fession brought into the research fold — ^not in labora- 
tones, but m their practice, them consultmg-rooms, 
and their own brams Some one will say that the 
pnvate enthusiast will continue to work whether we 
help him or not — surely the meanest argument ever 
used ! — but will he ? Then some one else will exclaim 
that there is nothing to hinder duiy and every medical 
man from mvestigation I am not so sure True, 
hundreds or thousands of them are now actually thus 
engaged, and, m fact, are obtammg the important 
results just mentioned , but large numbers of mediosl 
men cannot always afford such a luxury, because they 
have to mamtam their practices The reason for this 
IS that while climcal researches which improve medical 
and surgical treatment often enhance practice— and 
very deservedly so— other saentific work, such as 
physiological and pathological studies, which are off 



October 13, 19*3] 


NATURE 


545 


the mam Imes of chnical tesearch, often notonously 
tnfure practice There u still a feeling that a man 
will not be “ a good doctor ” if he takes to flymg the 
saentific kite too often Thus every one knows that 
both Harvey and Jenner rumed their respective 
practices by their saentific studies For another 
example, it was said of Thomas Young, the father of 
physiological optics and discoverer of many great 
theorems on light, heat, and energy, that he “ was not 
regarded as a successful practitioner, because he studied 
symptoms too closely, although his treatment was 
admitted to be efiective ” In other words, he cured 
his cases by studymg that symptoms instead of study 
mg the correct bed side manner I Wise or not, this 
feehng has to be considered by practical men Then 
there is a third class of efiort — perhaps the very highest 
class of medical work — which is concerned with the 
prevention of the great epidemic diseases At present 
It receives no payment whatever, either from practice 
or otherwise What has been done, for example, for 
Mr W M M Ilaffkme or for Mr H E Hankin— both 
laymen and pnvate enthusiasts — whose studies have 
saved untold numbers of hves from cholera and plague 
m India and elsewhere , or for the almost unknown 
doctors who discovered that plague — the world- 
destroymg plague — ^is earned by the rat flea ? 

Such drawbacks, and others, are unfortunate, 
because they tend to impede enlistments m the great 
voluntary army of medical science Our fnend the 
pnvate enthusiast is a rare speaes , and the successful 
enthusiast is very rare mde^ You cannot subsidise 
him beforehand, because you cannot discover him until 
he has done hts work You can supply him with 
laboratones, test tubes, and microscopes — if he wants 
them, but you cannot pay him for his thoughts his 
calculations, or his natund aptitude, nor, above all, 
for that passion for discovery — for discovery not 
merely for investigation — ^which dnves him over every 
obstade to his ultimate goal You cannot subsidise 
him, and you cannot rewi^ him ather It is beyond 
the power of the whole earth to reward him , his dis 
coytry is his reward But still you can do somethmg 
for him in a small way In i8oa and 1807 Parliament 
compensated Jenner for the loss of his practice, in 
1884 the German government did the same for Robert 
Koch , and quite recently, I understand, the Canadian 
government has, very wisely, shown the same con- 
sideration to Dr Bantmg for his bnlhant labours on 
insuhn 

The least that the world can do for the success- 
ful mvestigator, whomsoever he may be, is to pay 
honourably such of his httle out of pocket expenses 
and losses as he may have meurred m the world’s 
service , and the most that the world can do for him 
IS — ^to keep him at work This is the way m which 
money can now be most profitably spent for saence 
I see that Sir Alfred Yarrow hu recently given a 
fine donation, which is to be devoted partly to this 
purpose If I were a milhonaire I shodd follow his 
example 

It IS often said that there is no such thmg as dis- 
covery, that each advance is built upon previous 
advances True, but what is the mtorval between 
these advances? Many people carry on mcomplete 
investigations, and }U8t miss their triumphant culminar 
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tion The culmmation is the discovery I have often 
wondered how it was that those wonderful people, the 
ancient Greeks, missed four great discoveries which 
they seem to have been on the pomt of achievmg — 
the calculus, evolution, electnaty, and vaccination 
As it IS, tiie world was obhged to wait for nearly two 
thousand years before these httle “advances" were 
made It awaited the proper men Only the other 
day an able biochemist told me that probably most of 
the facts regardmg the complicated diseases of meta- 
bolism are sdready known, but that another Newton is 
required to mtegrate them Such, I thmk, may also 
be the case regardmg other grave medical problems, 
as, for example, that of cancer Possibly the discovery 
may already be made, but there is no one to drag it 
forth mto the light In science, as m art, the man is 
everythmg 

I must make one more remark What always 
amazes me is the fact that there are millions upon 
millions of human bemgs whose health and whose very 
existences are constantly threatened by numbers of 
diseases, and yet who never subsenbe one farthmg for 
the medical researches which endeavour to defeat these 
terrible enemies of theirs, and often succeed m doing 
so Yet thousands of these same people pour out their 
subscriptions and bequests for all kmds of projects, 
many of which are futile , while even those good and 
generous people who maintain our hospitals and 
umversitics seem often to forget that behind hospital 
practice and behmd umversity teachmg there is tl 
great suence which inspires both 

I have tried to give you a brief retiew of what may 
be called the natural history of discovery “The 
management of medical research " will he m the 
hands of you young people , but you must study the 
book of the past m o^er to direct the advances of the 
future I hope that most of you will be “ mere practic- 
ing doctors ” , but, if so, let every afferent and efferent 
nerve of your thoughts connect the bram of saence 
with every saise, muscle, and faculty of your practice 
The practitioner nowadays caimot live apm from 
saence, trymg to evolve v^om from his own medita- 
tions, like a hermit m the desert you must not only 
observe, but also think , and not onl thmk, but also 
read Your first duty \^1 be the cure or prevention of 
sickness , but some of you m your lasure may perhaps 
try to solve problems, may become enthusiasts, may 
even become wild enthusiasts 1 — I cannot unagme a 
nobler fate Even, perhaps, one of you — probably 
not more — ^may be destmed to become the Newton 
or Emstem of some hitherto undrcomed-of synthesis 
I hope so 

Saence has mdeed measured the stars and the 
atoms, has knit tt^ther the comers of the earth, and 
has enabled us to fly over oceans and deserts , but her 
greatest victory remams to be won Why should we 
men, heurs of all the ages, continue to suffer from such 
mean thmgs as diseases ? Are you gomg to be defeated 
any longer by baolh, rat-fleas, and mosquitoes ? It is 
for you to conquer them , and remem^r that every 
gift of saence is a gift not to one country or to two 
countnes, not only for to-day or for to-morrow, but 
also to the whole world and for all time, until, as the 
poet said, 

“ The future dares forget the past " 
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The Recent Eruption of Etna. 


By Prof Gaktano Ponte, of the Etna Vulcanological Institute 


D uring the last ten years Ftna has exhibited 
vanous phenomena of considerable mterest, 
especially at the lateral crater which appeared m May 
1911 on the north eastern slope of the central cone at 
the 3100 metre contour This was the forerunner of 
a more violent eruption m September of 1911, when 
the new north east crater became more active than the 
central one 

In 1917 a luminous column rose like a fountain a 
thousand metres above the north east crater, and 
about 50,000 cubic metres of very fluid lava were 
poured out m about half an hour, without either 
rumblings or shakings of the ground This afforded 
most striking proof of the resistance of the structure 


of the volcano to the enormous forces propellmg the 
lava, which was riised not by the force of volcanic 
gases, but by powerful static pressure 

In June 1932 the activity of the north east crater 
was resumed, and there were feeble explosions In 
the sprmg of 1923 its activity increased still more, and 
at the foot of the explosion cone which had been 
formed, some streams of lava appeared and spread 
out in short many branched flows ov er the snow fields 
It was very interesting to observe the phenomenon 
of the hot lava spreading over the snow without 
meltmg it but rather transforming it into ice under 
the weight 

The activity of the north east crater contmued until 
the outbreak of the eccentric eruption, which was 
preceded bv the great explosions m the central crater, 
where, on June 6 last, the throat of the volcano, 
obstructed smee 1918, reopened and ejected gigantic 
pine tree douds of reddish ash to a great height above 
the crater 

Following this the sky remamed obscured for many 
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days, and observations became impossible At 930 
A u of June 17 the inhabitants of the northern slope 
of the volcano were rudely awakened by deep rumblings 
and shakings of the ground, while near the craters of 
1809, at the 1500 metre altitude, there rose imposing 
outpounngs of lava , meanwhile other craters opened 
and other streams ran lower down the mountain, until 
at 4 A H , at the 2000 m contour on the western slope 
of Monte Ponte di Ferro, and at the south western 
foot of Monte Nero, there were established definitely 
the craters of the mam flow The flow of Monte Nero, 
which was feeble and of short duration, ran over the 
bed of the 1879 lava for about 3 kilometres, but the 
mouth from which it flowed closed on June 31, whereas 
the flow from Monte Ponte di 
Ferro, which was of much greater 
extent, mvaded the pine forest of 
Petarrone, and, rapidly running 
down the eastern side of the lava- 
flow of 1911, reached m a few 
hours the Piano dei Fihci, where, 
spreading its front it headed 
towards Cerro and destrojed the 
V meyards and the nut-plantations 
of the Piano di Pallamclata (see 
Fig i) 

In ten hours the lava had 
travelled about 7 kilometres, 
falling m that distance 1200 
metres but as soon as it reached 
the plain, as has happened m 
other eruptions of Ltna, it slack- 
ened the speed of its advance, 
spread fan wise, and swelled like 
the carapace of a tortoise 1 hus 
it happened that the front of the 
lava, which on the evenmg of 
June 17 was about i kilometre 
from the Circum Etna Railway, 
reduced its speed, and did not 
invade the station of Lastiglione until the night of 
June 19 

On June 20, when the King of Italy arrived in the 
region de vasuted by the lava-flow, the front was already 
I kilometre m width, and was still advancmg at a 
speed of from 10 to 15 metres per hour On the 
followmg day, when the Premier, Signor Mussolmi, 
arrived, the flow had reached the foot of Monte Santo 
and continued to spread out slowly like a fan, envelop 
ing the last few houses of the Catena suburb and 
threatenmg the town of Linguaglossa Fortunately, 
however, from that day the impetus of the lava began 
slowly to dimmish, and by June 26 its rate of advance 
was reduced bv a half The front of the lava flow, 
not bemg sufficiently fed from its source, stopped 
definitely on June 39, but on the Piano di Pollamelata, 
on the eastern side of the flow, a fresh branch was 
formed, which at first threatened to give a new direction 
to the devastatmg torrent In the meantune, higher 
up on the lava flow there were further additions and 
lateral outbreaks At some pomts the crust of lava 
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formed bluten>, some of whichj becommg solidified 
and remaining hollow, finally crashed in, owing to the 
lateral fissures The emission of lava contmued slowly 
until July 18, when the fiery torrent appeared to have 
sohdified m the rrater-mouth The area covered by 
the lava is about three square kilometres, as estimated 
from the photographs taken by me from the hydro 
plane M 28, kindly placed at my disposal by Signor 
Mussolim 

From the phenomena observed during the eruption. 
It can be seen that its progress was in direct relation 
to the mass of the lava emitted, and the vanous in 
cidents were the consequences of special local con 
ditions If the structure of 1 tna were homogeneous, 
that is to say without hollows or fissures, the molten 


of the eruption of Etna The hypothesis of radial 
fractures which split the volcano at its base is not in 
harmony with the observed phenomena, and is contrary 
to the pnnciples of the statics of liquids 
In tW eruption it has been observed that the 
explosions were due to the detonation of explosive 
mixtures of volcanic gases — hydrogen, carbonic oxide, 
and methane — which are given ofi by the lava, and, 
when collected m subterranean cavities, form ex- 
plosive mixtures with the oxygen of the air The 
explosions were strongest in those parts of tlie fissures 
where deep chambers had formed m which the gases 
could collect, while towards the uncovered portions 
of the lava canal there were milder explosions, with 
only small )ets of lava Later, when along this canal 



lava would not have departed from its pnnnpal 
eruptive conduit, and the eruption would have de 
veloped m the central crater The passages which 
abound in the lava-flows on the slope of the volcano 
represent, however, so many subterranean routes which 
the molten lava could follow through a breach in the 
pnncipal conduit, which imght be formed by the simple 
coUajMe of weak parts of its walls or by breaking 
through where the rock was corroded by acid vapours 
We do not know the changes that may have taken 
place along the epi-subterranean canal dunng the 
present eruption, but if its mam vent near the pnneipal 
eruptive conduit is still open, we can assume that with 
any renewed nse of the magma the lava will follow the 
same route If, on the other hand, the breaches in 
the mam pipe have been closed, the magma will re 
appear at the central crater until other subterranean 
routes are opened 

It u not possible to give a more exphat explanation 
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small cones were formed with corresponding explosion- 
chamben, the noises became mtensc \t die mouths 
of some of these small explosion cones, there wen often 
seen hissmg darts of flame like those of powerful 
oxy hydrogen jets These flames, due to the bummg 
of the volcanic gases, have been observed at other 
volcanoes 

Vanous expenments were made dunng this important 
eruption Of particular interest were the successful 
attempts to reduce, or even to stop for a short time, 
the explosions at some of the c raters near their mouths 
by mtroducing carbon dioxide gas, which prevented 
the combustible gases from meeting with the oxy gen 
of the air In another expenment nitrogen was blown 
through the liquid lava m order to carry away the gases 
given off, and to enable them to be collected vnthout 
contamination by the air This was earned out by 
means of a specid apparatus, already desenbed m the 
Rendteonh della Reale Aceademta dei Ltncet, vol xxxi , 
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1933 pp 387 389 Prom the repeated trials made it 
was definite!/ proved that the gases so collected are 
free trom water Thus the theory of the anhydrous 
nature of the macinatic gases advanced by Albert 
Brun receives fresh expenmental confirmation 


on the cyclonic movements caused by convection 
currents m the hot air over the lava flow 
In honour of the King and the Premier the Acca 
demia Gioenia di Catania has given the name Vittono 
Emanuele III to the new craters m the upper part of 



Many observations were made of the temperature 
of the lava and it was found that this vaned m different 
parts of the flow owmg to superficial cooling m contact 
with the air At a temperature of from 670“ to 690* 
the lava was still pliable and could be easily bent and 
compressed Some mterestmg observations were made 


the eruptive region and has named those near the vent 
from which the lava issued Craten Mussolmi 
Many foreign vulcanologists came to see the eruption 
and among &em I had the pleasure of seemg Dr G 
Kemmerling chief of the Vulcanological Service of 
the Dutch Indies 


Population and 

By Sir William H 

T he impression tl it the civilised world is already 
threatened with over population is very common 
to day M-my perhaps most educated people are 
troubled by fear that the limits of population 
probably in Furope and certamly m Great Bntam 
have bem reached and that a reduction in the rate of 
mcrease is an urgent necessity Most if they were 
asked to give reasons for their fear would refer to one 
or both of two reasons they would point to the 
enormous volume of unemployment m Bntam they 
would say that economic science at least at Cambndge 
had already pronounced its verdict I propose to 
begin by raismg some doubts as to the validity of each 
of these arguments 

The volume of unemployment m Bntam is un 
doubtcdly senous and almost certamly unparalleled 

From th* fnt dent al eddme delivat«d to Seotfoa F Bcooomlo Sdaooe 
■ad sutlet c«) oi b«Br ah Ahoo « tbn at Uropool on Septamba 17 
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UQemplojrment ^ 

Bevzkidoe KCB 

m past history Fhose who see as we now do more 
than a milhon wage earners whom our mdustry for 
years together is unable to absorb m productive 
employment may be excused if they draw the inference 
that there are too many wage earners m the country 
The uiference though natural is unjustified Un 
employment m Bntam can m any case prove nothing 
about the world as a whole History shows that it 
does not prove over population even m Bntam 
Dunng the last h^ of the mneteenth century the 
mdustry of the United Kmgdom was findu^ room for 
a rapidly mcreasmg number of wage earners with an 
admittedly nsmg standard of production and comfort 
Through ^e whole of that penod there was unemploy 
mentm the country The percentage of trade unionists 
out of work never fell to zero m no year smee 1874 
was It less than two at more than one crisis it reached 
a height comparable if not equal to that which we have 
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just expenenced During 1932 this percentage has 
averaged fifteen , but it averaged over eleven m 1879 
and over ten m 1886 These figures are not on an 
identical basis, and are therefore not absolutely com- 
parable Taken for one year only, they understate 
the relatively greater senousness of our recent expen 
ence, smee the unemployment percentage was high 
through a large part of 1921 as well as m 1922, and still 
contmucs high But the difference is one of degree 
rather than of kmd The peril of infemng over 
population from unemployment is conclusively shown 
Tie expenence of 1879 was up to then unparalleled , 
probably it was as much worse than any thmg previously 
recorded as the expenence of 1922 appears worse than 
that of 1879 The expenence of 1879, however, the 
record year of unemployment, heralded, not over- 
population and the downfall of British industry, but 
a penod of expansion and prospenty which reached 
if It did not pass, all previous records ‘ Real wages, ’ 
which had risen thirty per cent m the twenty years to 
1880, rose even more rapidly in the next twenty years 
to 1900 Any one who in 1879, lookmg at the half or 
three-quarter million unemploy^, had aigued th it the 
existmg population of the United Kingdom (then about 
thirty four millions) was all that the country could 
support without lowering its standards, would have 
beOT lamentably discredited at once Ten years later 
he would have found a population nearly three millions 
more, enjoying a real mcome per head that was a fifth 
greater, with the unemployment percentage reduced 
to two Ten years later still the population had grown 
further m sire and m prospenty, tiiose trades had 
grown most rapidly in which there had been and con 
tmued to be the largest percentages of unemployment 
The problems of unemployment and of over popuK 
tion are distinct , they are two problems, not one 
Severe unemployment has occurred m the paisit without 
over population, as a function of the organisation and 
methods of mdustry, not of its size On the other 
hand, it is very doubtful if excessive growth of popula 
tion has ever shown itself or would naturally show 
itseli- by causing unemployment A more probable 
effect would be pressure to work more than before in 
order to obtam the same comforts a fall of real wages 
per hour, by increase either of hours or of pnees 
The same dependence of unemployment on the 
organisation and methods of mdustry, rather than on 
Its size, appears if we look, not backwards m\ime, but 
round us m space It has been pointed out by Prof 
Caiffian that one of the few grou^ of economists who 
from our post-War suffenngs can at least obtam the 
high mtellectuol satufaction of saymg " I told you so, ’ 
IS that which mamtains that changes in the purchasing 
power of money arc the most potent causes of the 
fluctuations m prospenty known as cycles of trade or 
booms and depressions “ In the pre War penod 
booms and depressions swept over the whole western 
world at once and left them causes obscure In 1922 
we have been treated to a sharp contrast between two 
grouni of countnes, one group having boom and full 
employment, the other depression and unemployment, 
the difference bemg qmte clearly due to the first group 
havmg contmued the process of currency mflation, the 
other group havmg dropped it” To brmg this 
generalisation down to particular en^ples, we see 
NO 2815, VOL. 112] 


m Central Europe a nation which assuredly should 
be suffermg from over-population if any nation is , 
Germany, defeated m war, Ws been compressed withm 
narrower hmits, has lost its shippmg and foreign 
mvestments, its outlets for emigration and trade, and 
now by high birth rates is rcpainng with exceptional 
speed the human losses of the War Germany may 
or may not be suffermg from over population She 
tertamly has not suffer^ from unemployment, she 
has had a boom stimulated by mflation of the currency 
We see on the other hand Bntam, victorious m war, 
with expanded temtones and the world open to her, 
pursumg a different, no doubt a better, currency policy, 
and expenencmg unexampled unemployment To argue 
uncntically from unemployment to over-population is 
to Ignore the elements of both problems 

In regard to Europe as a whole we find no ground 
for Malthusian pessimism, no shadow of over popular 
tion before the War Still less do we find them if we 
widen our view to embrace the world of white men 
The fears expressed by Mr Keynes m liis book 

Economic Consequences of Peace seem not merely 
unnecessary but bueless, his specific statements are 
mconsistcnt with facts Europe on the eve of war 
was not threatened with a fallmg standard of life 
because Nature’s response to further mcrcase m popu 
lation was duninishing It was not dimmishmg , it 
was mcrcasmg Europe on the eve of war was not 
threatened with hunger by a nsmg real cost of com , 
the real cost of com was not nsmg , it was fallmg 

For Europe and its races the underlymg mfluences 
in economics were probably still favourable when the 
War began But the war damage was great, and we 
are not m sight of its end Man for his present troubles 
has to accuse neither the mggardUness of Nature nor 
his own instinct of reproduction, but other instmcts 
as primitive and, m excess, as fatal to Utopian dreams 
He has to find the remedy elsewhere tlian m birth 
control 

Let me add one word of wammg before I finish 
Such exammation as I have been able to make of 
economic tendenaes before the War yields no ground 
for alarm as to the munediate future of mankmd, no 
justification for Malthusian panic It has seemed 
important to emphasise this, so that false diagnosis 
should not lead to wrong remedies for the worid’s 
sickness to-day But the last thmg I wish is to over- 
emphasise points of disagreement with Mr Keynes 
The limits of disagreement are really narrow The 
phrases that I have cnticised are not essentul to Mr 
Keynes s mam argument as to the consequences of 
the War and the peace Whether Mr Keynes is 
right or, as I think, too pessimistic as to economic 
tendencies before the War, he will, I am sure, be 
regarded as right in directing attention again to the im- 
portance of the problem of population Nothmg that 
I have said above discredits the fundamental pnniiple 
of Malthus, reinforced as it can be by the tcachmgs 
of modem science The idea that mankind, while 
reduemg mdefimtely the risks to human life, can 
wittiout disaster, contmue to exercise to the full a 
power of leproduction adapted to the penis of savage 
or pre>-hiiman days, can control death by art and leave 
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births to Nature, is biologically absurd The rapid 
cumulative increase following on any practical appltca 
tion of this idea would within measurable time make 
civilisation impossible m this or any other planet 

In fact this idea is no more a fundamental part of 
human thought than is the doctnne of latssez fatre in 
economics which has been its contemporary, alike in 
dominance and in dcciy Sociology and history show 
that man has scarcely cter acted on this idea at 
nearly all stages of his development he has, directly or 
mdirectl) limited the number of his descendants 
Vital statistics show that the Furopean races, after a 
phase of hcidlong increase, are returning to restriction 
The revolutionary fill of fertility among these races 
within the past fifty years while it has some mysterious 
features is due in the main to practices as deliberate 
as infanticide The questions now facing us are how 
far the fall will go, whether it will brmg about a 
stationary white population after or long before the 
white mm s world is full , how the v trying incidence 
of restriction among different social classes or creeds 
will affect the stoc k how f ir the unequal adoption of 
birth control liy different races will leave one race at 
the mcRV of another s growing numbers, or drive 
It to anUfUnents and perpetual aggression in self 
defend 

To answer these questions is bevond my scope 
The purpose of my paper is rather to give reasons for 
suspending judgment until we know more The 
authontv of economic science cannot be invoked for 
the mtcnsihcation of these practices as a measure for 
to dav Increased birth control is not required by 
ani thing in the c ondition of h uropc before the War 
and IS irrelevant to our present troubles But behind 
these troubles the problem of numbers waits — ^the last 
incxorible nddle for mankind 1 0 multiply the people 
and not im rtase the joy is the most dismal end that 
can be set for hum in stnving If we desire another 
end tlian that we should not burk discussion of the 
means However the mvtter be judged there is full 
time for inquiry, liefore fecundity destroys us, but 
mquiry and fruik discussion there must be 

Two inquines in particular it seems well to suggest 
at once The first is an inv estigation into the potential 
agnculturil resources of the world There has been 
more than one elaborate examination of coal supphes , 
we have estimates of the total stock of coal down to 
vanous depths in Bntam and Germany, m ^erica. 


China, and elsewhere , we can form some impression 
of how long at given rates of consumption each of those 
stocks will last , we know that ‘ exhaustion ’ is not 
an issue for this generation or many generations to 
tome There has been no corresponding study of 
agne ultural resources , there is not maten^ even for 
a guess at what proportion of the vast regions — m 
(anada, Siberia, South America, Africa, Australia — 
now used for no productive purpose, could be made 
productive , and what proportion of all the " pro- 
ductive ’ hut ill cultivated land could with varying 
degrees of trouble be fitted for com and pasture 
Without some estimate on such pomts, discussion of 
the problem of world population is mere groping in the 
dark The inquiry itself is one that by an adequate 
combination of experts m geographic and economic 
snence — ^not by a commission gathenng opmions or 
an office gathenng statistical returns— it should not 
be difficult to make 

The second is an investigation into the physical, 
psychological and social effects of that restnction of 
fertility which has now become a leadmg feature of the 
problem This also is a matter neither for one person 
— for Its scope covers several sciences — nor for a 
commission facts rather than opinions or prejudices 
arc required 

If the question be asked not what mquines should 
be made but what action should now be taken, it is 
difficult to go beyond the tnte generalities of recon 
strut tion of peace and trade abroad, of effiuency and 
education at home The more completely we can 
restore the economic system under which our people 
grew the sooner shall we absorb them again m pro 
ductive lalxiur UnKss we can make the world again 
a vast CO operative commonwealth of trade we shall 
not find It sp irious enough or nch enough to demand 
from Great Tintam the spccul services by which alone 
It can sustain our teeming population Fven if the 
world becomes agom large enough tu hold us, we shall 
not keep our pi ice in it with the ease of Victonan 
days we dare no longer allow, on either side of the 
wage bargain, methods which waste marhmery or 
brains or labour finally if there be any question of 
numbers if there be any nsk that our people may grow 
too many the last folly that we can afford is to lower 
their quality and go back m measures of health or 
education Recoil from standards once reached is the 
gesture of a community touched by decay 


Obituary. 

Mr rRFDSRicK Chambers 


T ill death is announced of Mr bredenck Chambers, 
lite Meteorological Reporter for Western India, 
at the age of seventy seven years Mr Chambers was 
the vounger brother of Charles Chambers, who went 
out from Kew Observatory m 1864 to take charge of 
the Colaba Observatory Bombay Fredenrk went out 
as assistant to his brother In 1873 his paper, "The 
Diurnal Variation of the Wmd and Barometric Pres 
sure at Bombay,” was published m the Phil Trans 
of the Royal Swiety, and another paper, “Mathe- 
matical Expression of Observations of Complex 
Periodical Phenomena, Planetary Influence on the 
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Farths Magnetism, written m collaboration with 
his brother, appeared m the Phil Trans in 1875 
About this time Mr Chambers was appointed Meteoro- 
logical Reporter for Western India A quotation 
from the first annual report which he pnntra is not 
without mterest It is explained that meteorologicai 
instruments bad been sent out from England m 1853, 
‘ the duty of making the observations at those pla^ 
being imposed on the senior medical officers”, the 
comment is made, “ We would hope that from the zeal 
and energy of medical officers in charge of European 
hospitals and their love of science, the observations 
may be made by themselves and their establishments, 
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without entailing on the public any expense on this I which occurred at Fixin near Uijon on September u 
Mxomt Violle was bom m the same district on November i6 


The zeal and energy of the medical officers and 
their love of saence however seem not to have been 
equal to the occasion for after vainly endeavounng 
until the end of 1855 to carry out the orders they 
had received without entailing expense on the public 
It was arranged, at the direction of the Honourable 
Board that two European soldiers should be told off 
at eaih station to undertake the duty of nuking 
meteorological observations on an allowance of 25 
rupees per month for each olaervatory The soldiers 
were sent to the Bombay Observatory early m 18^6 
for a preparatory course of traming on the successful 
completion of which they were furnished with ccrtifi 
cates of competency to perform the work Soon after 
this time the real workof meteorological registntionmay 
be said to have commenced for so far as tht obser\ers 
are concerned the work from this time appears to 
have been earned on generally in a thorough and 
satisfactory manner Under Mr ( hambers s admims 
tration the instruments were for the first time rcgul irly 
compared with standards and trustworthy dita such 
as made the Climatological Atlas of India possible 
were collected 


Dh Cuustian Hess 

Onf of the directors of the Tarbenfabnken vorm 
Tnedr Ba>er und Co m Leverkusen Dr (hristm 
Hess died on July 11 in Bonn after a senous operation 
He was b irn January 14 1859 at Fisenach studied 
chemistry first at Jem and then m Berlin where he 
worked for his doctorate under A W v Hofmann in 
i88t After having been assistant chemist to Prof 
Wichelhaus at the Institute of Chemical fechnrlogy 
he went in r88y to the newly founded weaving dveing 
and finishing school in trefeld where he developed 
very great activity as a teacher and an expert adviser 
At that time he invented his process for removing 
iron from water The large number of coal tti dye 
stuffs of a new character winch were discovered at 
that time brought with them the nc cssity of using 
new methods for dyeing This caused a lot of diffi 
culties in the dyeworks to meet which the dvemakers 
engaged colourists of good chemical truning alle to 
mtroducc the new methods One of the first of these 
was Dr Hess, who was engaged by the I arbenfabnken 
m 1894 

Dr Hess showed remarkable commercial ability 
and after some time the whole of the sale of dyestuffs 
was entrusted to him he was nominated a director in 
1906 His knowledge of men and things enabled him 
to render many important and lasting services to the 
industnal side His firm his colleagues his employees 
and the great number of men he helped with good 
advice with sound reasoning and with hearty en 
couragement a hen in difficulties, will much regret his 
premature death 

Prof J Violle 

The issue of the Revue saenttfique for September aa 
contains a notice of the death of Jules Violle professor 
of physics at the Conservatoire des Arts et Metiers, 
NO 2815, VOL 112] 


1841 After obtammg his doctorate in 1870 he was 
m succession professor of physics at Grenoble at 
I yons and at the Ecole Normale In 1897 he was 
elected a member of the Pans A< ademy of fences in 
succession to hizeau He was president of the French 
Physical Society of the Society of FIcctricians and of 
the Committee of Inventions for National Defence 
His earliest research was a detenmnation of the 
mechanical equivalent of heat by means cf the 1 oucault 
currents m a disc rotating m a magnetic field His 
result about 4 per cent too high was published in 
1870 His work on the temper iture of the sun appeared 
in 1877 and m 1884 he proposed os a standard of light 
that radiated normally by a sq cm of molten platinum 
at its freezing point From 1886 to 1705 he pubbshed 
in conjunction with Vautier a number of memou^ on 
the sp^ of sound particularlv in tubes His Cours 
do physijue which began to appear m 1883 was 
never completed 


Wf regret to record the death on July 26 of 
Alexander rUingcr professor of pharmacology in the 
University of Frankfort Before the fc undation of the 
latter universitv LUingcr held a similar chair at 
Konigsberg He was best kn jwn for his chemical work 
Thus he showed that ornithine and lysine ire decar 
boxyhted by bacteria to putrescine and cadaverme 
respectively He supplied the final touches to the 
determination of the constituti n of tryptophane and 
synthesised this ammo acid Its tr insformation to 
kynurenic acid bv the animal organism occupied much 
of his attention and a few years ago he was able to 
elucidate the mechanism of this peculiar change which 
apparently takes place via the keto acid corresponding 
to tryptophane 


Ihe Brooklyn Museum Quarterly of Julv mcludes 
an obituary notuc of Prof Willnm Henry Goodyear 
best known by liis work entitled Ihe Grammar of the 
Lotus who died m Febr lary list aged seventy seven 
1 he theory developed in this book was conceiv cd during 
his studies of lotiform decorations in Cypriote art 
uid included a study of the lotus in the decorations on 
peat from early 1 gyptian times In his work as an 
architect his discoveries of architectural refinements 
will prove most important His pubhsied work is 
extensive and valuable and is fully recorded m the 
sketch of his career by Mr W S Lonrow 


We regret to announce the following deaths 
Sir Holhday Groom emeritus professor of midwnfery 
at the Umversity of Edmburgh and latelyr president 
of the Royal GoUege of Edinburgh on 

September ay aged seventy six 
Dr P FiiedUmder professor of organic chemistry 
end of organic chemical technology at the Daim* 
stadt Technical Gollege aged sixty six 

Dr Herbert McLeod F R S honorary director of 
the Royal Soaety Gatalogue of Scientific Papers on 
October 1 a^ eighty twe 
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Current Topics and Events. 


Prof Lvoe s leading article m last week s Nature 
points to the need for i scientific basis for any pro 
gramme aiming at the development of Fmpire 
resources which may result from the dehberitions of 
the Imperial Economic Conference A satisfactory 
organisation for effecting this purpose should embrace 
three main lines of work namely the exhibition of 
Empire raw materials the techmeal examination of 

new or little known products and the systematic 
collection and dissemination of information relating 
to raw materials their marketing and industrial use 
An orgamsation ongmallv designed for the purpose 
exists in the Impenal Institute The Public Fxhi 
bition Galleries provide whit is unobtainable else 
where namely a permanent exhibition under one 
roof of the resources of all the countries of the Fmpire 
so organised that a visitor clesirmg special information 
IS on mquiry referred to the appropriate department 
of the Institute These collections should be of 
great value to the business man and their educational 
importance to the university student no less than 
to the scholars who visit the Gallenes in large numbers 
conducted by the official guile is obvious Special 
lectures for the general piibhc are also given by 
recognised authorities The complement of the 
collections is the Scientific and Technical Department 
the investigations of which — specially planned to 
meet the needs of the cose — m conjunction with the 
assistance of the technical and commercial committees 
of the Institute have serve! the economic develop 
ment of the Fmpire to a degree unsuspecteil by the 
general public Ihe essential hnk m the scheme 
namely the collection and dissenunation of technical 
and other informabon and an organisation for dealing 
with the constantly growing stream of mquincs 
exists in the Technical Information Bureau which 
forms the mtelligence department of the Institute 
and has proved of great practical service 

Our famous medical contemporary the lancet 
began its hundred and first year of publication on 
October 6 when a supplement was issued of nearly 
eighty pages profusely illustrated by the portraits of 
many distmgiushed friends and some of the equally 
disbnguished enemies of the paper Ihe text 
modestly and humorously written is a truly remark 
able record of facts in medical highways and byeways 
during the past century It is not tw much to say 
that the present state of medical educabon and prac 
bee m England its established efficiency and security 
and freedom from all grave abuses is as much due to 
Thon as Wakley s Lancet as to anything else Its 
scumhbes venomous mck names — little eimnent 
— the rolhcking old hbels semi cancatures inter 
ceptod letters and grandiloquent but downright 
abuse in plam English are now things past regret 
Wakley s handlmg of them was perfectly m accord 
with his tune while his sense of right his courage 
and his devobon to a great cause would receive high 
admirabon in our own In the first ten years of his 
paper s existence there were^six actions for hbel the 
aggregate sum of 8000/ bemg clauned for damages 
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the aggregate of 135/ os ojd was awarded the 
editors costs being largely defrayed by public sub 
senpbon The design of the paper was to supply 
medical informabon which was available at that tune 
to bnt few people and to show that hospitals were 
not served and that students were not trained by 
persons selected for theu- merits The hbel acbons 
arose out of the publication of supportmg evidence 
and ceased as reforms followed Wakley s accusa 
turns of nepotism in hospital management and mal 
praxis m hospital pracbee gained public hearing m 
the Bransby Cooper case His campaign against the 
Royal College of Surgeons of England at first mis 
managed resulted in the appointment in 1834 of 
Warburtons Parhamentary Committee of Inquiry 
into the state of the medical profession and later in 
the Act consbtnbng the General Council Smee then 
lunacy food adulterabon and water supply work 
house admimstrabon the advancement of I ister s 
views and of anassthebc technique and mdeed 
every notable contnbubon by science to medicine 
have in turn provided the Lancet under Wakley 
guidance with fields for great constructive work 
The Centenary Supplement is a document of absorb 
mg interest personal and professional a becoming 
memorial to great Englishmen 

Mr W J U Woolcock the General Manager of 
the Associabon of British Chemical Manufacturers 
desenbed to representabves of various technical 
journals on Mond y last the progress which has been 
made with the preparation of the Chemical Seebon 
of the Bnbsh Empue Exhibibon to be held at 
Wembley next year The Chemical Section which 
IS bemg organised by the Associabon and occupies 
nearly 40 000 square feet m the Palace of Industry 
will be built m such a wav as to form a Hall within 
the Palace About 100000/ will be spent in pre 
senbng to the public a picture of the present state 
of Bnbsh chemical industry No important firm m 
the industry will be unrepresented and the whole of 
the mdmdual exhibits numbenng about one hundred 
will bv reason of their position and character 
combine to form a magnificent illustrabon of the 
mdustry Considerable attention has been paid to 
the lav-out and to the decorabon of the Chemical Hall 
There will for example be about two hundred yards 
of a specially painted fnere illustratmg various 
operabons in chemical manufacture and as the 
majonty of the stands are being designed by the 
same architect the treatment of each stand is likely 
while mamtainmg the indmduahty of the occupier 
to present a verv pleasing picture of the Hall as a 
whole In the centre of the Chemical Hall there is 
to be illustrated the progress which has been made 
m pure chemistry during the past twenty or thirty 
years with the view of showing that the stream of 
scientific invenbon m this country is still flowmg 
steadilv onwards The Scientific Seebon is bwing 
organised by a Committee consisbng of representa 
bves of the following bodies The Chemical Society 
the Insbtute of Chemistry the Societies of Chiwni^j^j 
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Industry and of Dyers and Colourists the Pharma i 
ceutical Society and the Institutions of Petroleum | 
Technologists and Chemical Engmeers The Com 
mittee is working m dose co operation with the 
Royal Soaety Sir Herbert Jackson acts as the 
representative of the Royal Society on the Com 
imttee and Mr Woolcock in a similar capacity on 
the Royal Society Committee In order that both 
the general pubhc and saentific persons may have i 
record of the exhibit it is proposed to publish a 
number of pamphlets spea illy written for the purpose 
deahng in popular language with the various classes 
of exhibits m the Saentific Section In addition to 
this it IS proposed to publish in more teclmical 
language a work which will not only explain the 
scientihc exhibits but will put on record in a very 
complete form the state of our knowledge m chemical 
matters at the date of the P xhibition It is anti 

cipated that tliere will be a very large demand for 
this valuiblo record each chapter of which will lie 
contributed by an authority in the subjects de lit with 
and that it is likely to find a plict on the ixiokshtlf 
of every scientific worker 

I^ the hope of checking the rabbit pest in Austnlia 
it IS proposed by the Commonwealth to make lirgi 
advances not exceeding ^50 oool to cover the cost 
of supplying settlers with wire netting on easj terms 
Every State would get a fau' proportion of the netting 
The second reading of tlie bill has been carrieil in the 
House of Representatu es The money is to come 
out of the Consolidated Revenue bund and its 
amount indicates the continued seriousness of the 
situation In the course of the discussion in the 
House it was mentioned thit thousands of acres in 
South Australia in particula’" had depreciated to half 
thou value uwmg to the rabbit pest and it was stated 
that whereas m 1893 there were 60 000 000 sheep in 
Rew South Wales the number wis now down to 
32000000 because of the rabbits Iho calamitous 
uiterference with the balance of Nature invoKes a 
VKioin circle for the hope of permanint relief is 
mcrcast in the agricultural population so that con 
certed and widespread elimination may be organised 
but this mcrcase is checked because the labbits ten! 
to make the settlers work economically liopclcss 
Trapping and poisoning netting and moculation luve 
been tned with persistence but the prolific multiphca 
tion of the rabbit continues to defeat man s efforts 
Attention is being re directed to the Kodior method 
which has proved effective m areas of considerable 
sue Mr W Rodier suggested that doe rabbits 
should be killed in as large numbers as possible but 
no bucks In the areas experimented with the result 
was that the bucks killed the helpless voung and also 
that the does were persecuted to death by the dt mands 
of the bucks In other words the pdyandry became 
so intense that the females perished in large numbers 
The method has expcnmental facts in its favour and 
It IS applicable to other pests such as rats and sparrows 
A practical difficulty is m distmguishmg the sexes 
before the act of killing 

Wf regret to learn that on the afternoon of bep 
tember 20 a violent explosion followed by fire occurred 
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m the Dynamometer Laboratory of the Bureau of 
Standards Washmgton DC One man was kilfed 
instantly throe others injured so seriously that they 
died dunng the night and four otliers seriously 
burned or cut The heroism of the survivors of the 
staff in rescuing the mjuied from the furiously burning 
wreckage and m shutting off the electric circuits and 
the ammonia valves minimised the loss of life and 
property The explosion occurred m the altitude 
chamber which is used in testing the performance of 
aircr ift enf,tnes under the conditions of low pressure 
ind temperature obtainmg it high altitudes At the 
time of the accident the room was bemg used in 
investigating the perform incc of in automobile en 
ginc at temperatures correspon ling to winter opera 
tion usmg vanoHs grades of gasoline Ihe wrork 
was mtended to determine the possible increase in 
g tsolme production per b irrel of crude oil with the 
accompanying conservation of oil resources by the 
use of gasohne of lower volatility The explosion 
was due to the ignibon of an explosive mixture 
m the chamber The men who were killed are 
Login L lauer Lrban J Cook Stephen N I ee 
and foesph Kendig while those injured ore 
Henry 1 \ Cummings 1 rank F Richardson Roger 
Birdsell George W Flhott ( N Smith and R F 
Kohr Most of these men were college graduates 
with expencnce and skiU m reseirch work and a 
grave blow to science and engineering must be added 
to the human loss to Ihcir families and colleagues 
Hus grows the long list of those who have given 
their hves for the mcrease of human knowledge and 
welfare 

/ Ihf first number of an important and mterestmg 
publication Ihe Briiith J umal of Lxperxmentai 
Hi I gy (Fdmburgh Oliver and Boyd Quarterly 
J2S 6d net annu d subscription 40s net) has recently 
lieen issu^ from the Animal Breedmg Research 
Department of the University of 1 dinburgh with 
Dr k A F Crew as editor in chief The expen 
mental method has become so indispensable in bio 
logical research that it is perhaps remarkable that no 
special journal has lutherto been devoted m Great 
Bntam to its results though Amenta and Germany 
have long possessed sucli media of publication The 
Bntish journal however covers a wider held than 
any existmg publication as is sufficiently evident 
from the fact thit the contributions to the first 
number are drawn from such discrse institutions as the 
Annual Breeding Research Dopirtment k dinburgh 
the Zoological Departments of the Umversitiesof Fdin- 
burgh and Oxford the Physiological Department of 
the Umversity of Oxford and the Natural History 
Department of the Bntiah Museum Of late yean there 
has been a strong tendency towards over specialis i 
tion among vrorking biologists and the new journal 
should do good service in promoting the unification 
of biological science We are glad to note that it is 
the intention of the editors to publish regul ir reviews 
of recent progress m different fields of research the 
cnticai summary on that v«y modern branch of 
biological saence known as tissue culture by H M 
Carleton which appears in the present number shows 
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how valuable a feature such reviews are hkely to be ' 
The journal is very attractive in appearance both 
letter press and illustrations are excellent and the pnee 
18 moderate Wo wish it all success and especially 
a largo body of subsenbers 

Tnr Naturil History of Wicken ten Part I 
(Cambridge Howes and Bowes) which is to con 
tmue ippeanng until the volume is completed under 
the general editorship of Prof J Stanley Gardiner 
and Mr A G Tansley is a very desirable record of 
pubhc spirited action by entomologists and botanists 
supported by the National Trust for Places of Histone 
Interest or National Beauty The Trust now holds 
for the benefit of the nation 521 acres which mclude 
the greater part of the old undisturbed fenland m 
Wicken Sedge Fen St Edmund s Fen and Burwell 
hen and has obtained leases of other areas Mr A 
H Evans the secretary of the local committee 
formed m Cambndge m 1914 to further the purchase 
and preservation of the fenland states that the Trust 
IS able to look forward with confidence to the early 
purchase of a further 60 or 70 acres if funds are 
available Mr Evans reports that very httle more 
remains to be done m this direction an emmently 
satisfactory state of affairs for which we have to 
thank many generous donors but notably the late 
Mr G H Verrall of Newmarket an ardent entomo 
logist who realised the value of the undisturbed fen 
land to the student of msect hfe The volume now 
commenced is to place on record the history and the 
biologv of the fenland an 1 the present part contains 
Mr Evans s history of the fens with especial reference 
to Wicken Fen and of their drainage and its effect upon 
the fauna and flora together with an account of the^ 
butterflies and moths of Cambridgeshire by W Farron 
which is substantially the same as that appeanng m 
the British Association Handbook for 1904 The 
local committee has wisely decided not to leave the 
fen to Nature which as the secretary pomts out 
would mean eventually the formation of a tangled 
impenetrable thicket of the tall coarse sedge {Cladtum 
Manseus) shaded by alien trees but to see that excess 
ive growth is thinned out and the waterways kept 
so that the winter floods may profit the ground The 
characteristic fen country has never been an un 
touched wilderness but so far back as its history is 
known the sedge crop has regularly been cut bemg 
once of considerable value 

Sir E SuARpav Schafer is to doh\er the first 
Victor Horsley Mcmorul Lecture at the Royal 
Society of Medicine on Thursday October 25 at 5 
o clock taking as his subject 1 he Relations between 
Surgery and Physiology 

Thf sixth annual Streatfcill Memorial Lecture 
will be delivered m the Chemical Lecture Theatre 
of the hinsbury Technical College Leonard Street 
E C 2 at 4 o clock on Thursday October 25 by 
Mr E M Hawkins The subiect will be Analjrtical 
Chemistry and admission will be free 

The eighth annual meetmg of the Optical Soaety 
of America will be held at Cleveland Ohio m the Case 
School of Applied Science on October 25 27 The 
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address of the retiring president Dr L T Ttoland 
will be on The Optics of the Nervous System 
Prof A A Michdson will read by mvitation a 
paper on 1 he I imit of Accuracy in O^cal Measure 
ment and Mr F A Whitmg director of the Qeve 
land Museum of Art will address the Society on The 
Optical Problems of an Art Museum A number of 
papers on general optics vision colorimetry photo 
metry spectroscopy and mstruments will also be 
presented 

The programmes for the meetmgs of the Royal 
Microscopical Society durmg the coming wmter 
session have been issued and the Society is to be 
congratulated on the excellent senes of papers and 
commumcations which will bo submitted for dis 
cussion The section dealmg with the mdustnal 
apphcations of the microscope has a speciallv attrac 
tive list and m addition to the large number of 
exhibits the practical demonstrations shown will 
bo a leadmg feature at each meetmg Arrangements 
have been made for communications and discussions 
dealmg with coal petrology metallurgv textiles 
(cotton and hnen) paper bee keeping an I poultrv 
keepmg A further attraction of the meetings of 
the Industrial Applications Section will bo a senes of 
lecture demonstrations which will ombodv a practical 
course of instruction m the manipulation of the 
microscope These will be given bv Mr J E 
Barnard and a detailed syllabus of the sam will bs 
forwarded on application to the secretary to the 
Societs 20 Hanover Square W i 
Ihl latest news of Mr K Rasmussen s expedition 
to Arctic Canada ha# been brought to Europe by 
Mr Birket Smith who has returned to Copenhagen 
According to the Timti Mr Rasmui>sen bad reached 
Felly Bay near the Magnetic Pole at the end of 
April on his way to Alaska and Siberia m his en 
deavour to trace the route of Eskimo migrations 
Mr P Preuchen is following the Eskimo track via 
Baffin Land Lancaster Sound and Ellesmere Land to 
Thule m north western Greenland Mr Birket Smith 
completed his task of visiting the inland Eskimo tnbes 
in Melville Peninsula and Rae Isthmus 
The T>mes publishes an account of the travels m 
Spitsbergen last August of the Merton College expedi 
turn The original project of explormg North East 
Land had as was fully expected to be abandoned 
It 18 far beyond the scope of a summer visit The 
vessd carrymg the party was able to penetrate 
Hmlopen Strut from the north land a sledging party 
on the western ^ore and reach Ulve Bay on the 
south coast of North East Land On the pa^ closing 
m a retreat was made northward idong the strait and 
a brief visit was paid to the north coast of North 
East Land Pack ice prevented progress beyond Cape 
Brunn and the vessel was forced to return After a 
visit to Klaas Billen Bay where the sledgmg party 
was picked up at Camp Bruce the expedition retomed 
to Norway On the west side of North Cape was 
found a canvas tent bag which has been identified os 
a rehc of the German Expedition of 1912 and donbt 
less belonged to laeut Schroeder Strans who lost his 
life m an attempt to sledge over insecure sea ice 
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BiBUOGluraY of meteorological literature No 4 
has recently been luoed by the Royal Meteorological 
Society having been prepared with the collaboration 
of the Meteorological Office It deals with all 
meteorological publications and articles on meteoro 
logy recently received giving the titles and references 
whwe the hterature is to be found The division 
of the subject matter under specified heads enables 
a would be student to determine the helpful line of 
reading which be is desirous of prosecuting without 
loss of tune Divisions are given for the several 
meteorological elements such as atmospheric pressure 
temperature solar radiation aqueous vapour and 
cloud ram wmd storms and weather forecasting 
with other alhed sul^ects 

We have received a copy of the Report of the 
Proceedings of the Natural History Society of Bishop 
Stortford College for igzt It is the first report 
published by the Society and contains a list of the 
plants found m the district during the years iqro- 
1923 an account of the more mteresting Lepidoptera 
occurring during 1922 and a note on the bi^ of the 
year A hat of the more important additions to the 
school museum during the year and a general acco int 
of the activities of the Society especially m the 
mamtenance of vivana and aquana are addel 
The successful attempt to induce the viper to breed 
in captivity is a notable achievement The Soaety 
can be congratulated on havmg got together a nucleus 
of enthusiastic and active workers and we hope the 


publication of this report will stimulate its members 
to m CTew d and more sustamed work on the fauna 
and flora of the distnet 

We have received from Messrs Watson and Sons 
Bulletm 29 S on diathermy apparatus The mtro 
dnetory remarks are repnnted from an article by 
Dr E P Cumberbatch who has made important 
contnbutions to this subject This foreword explains 
clearly the methods which <ire necessary for the pro 
duction of sustamed oscillations of the right frequency 
for the purposes m view and also gives some account 
of the surgical and medical uses to which the 
diathermy currents can be put The early designs of 
the instrument have been much improved so as to 
allow a large output of these currents and the spark 
gap which has often proved the weakest feature of 
the instruments is now run m an atmosphere of coal 
gas if this IS not available petrol or acetone may 
be used The bulletm is illustrated by various parts 
of these machines and by a great variety of electees 
for tho various cavities of the bo ly 

Thl Cambridge University Press announces the 
forthconung publicatim of Ihe Archaeology of the 
Cambridge Region by C Fox which will form a 
tipographical study of the bronze early iron Roman 
and Anglo Saxo ages with an mtroductory note 
on the neohtbic ago Ihe object of the work is to 
provile a basis for future detailed study period by 
period of the arclueological remains of the distnct 
and of the many problems connected with them 


Our Actroaomical Column. 


Photographic Magniiudes 01 Satflutls oj 
Jupiter — ^Mr Seth B Nicholson has made a careful 
study by photography of tho magnitudes of the eighth 
and nmth sat^tes of Jupiter Reduced to mean 
opposition they are 17 6 mag anl 18 6 mag respect 
ivdy Assuming albedoes similar to that of Jupiter 
III (Ganymede) the diameters are about 30 miles 
and 20 miles 

Perturbations bv the Method or Qi adraturfs 
— In 1908 Dr P H Cowell mtroducdl the method 
of following the perturbed motion of a planet or 
comet by calculatmg the forces acUng in three 
directuns mutually at right angles and so obtaimng 
the second differences of the x ;V r co ordinates of 
the body being given the initial values the sue 
cessive ones are then formed by addition of the 
differebces 

Mr B V Noumeroff has lately unproved the 
method m a paper in vol u of Publications de 
1 Observatoire Astrophysique de Russie Mr Com 
mendantoff contributes a paper to Astr Nock 
No 3349 explunmg the method and applying it to 
form positions of Cmes from 1913 to the present tune 
The Nautical Almanac has discontmned its ephemens 
of the four bng^t asteroids and since then r^ulor 
ephemendee have not been available 

The pomt of the method is the use of new co 
ordmates formed from x y z by multqilymg them by 
a factor so choeen that the differences between the 
Second and the sixtii disappear which greatly 
simphfiss the calculation The first approximatum 
using Jumter porturbations only at 40 day mtervals 
repreeents the place of Ceres for ten years with no 
error exceedmg 13 seconds of tune which is sufficient 
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for a findmg ephemens it is further shown how 
the calculated co ordmates may be unproved when 
later obijervabons are available Tho mrthod appears 
to be worthy of careful study 

Studies in Siellar Masses — Many recent studies 
in this field have been mentioned in this column Dr 
E Hertzsprung contnbutes another to Bulletin No 
43 Astron Instit of Netherlands He classifies 14 
pairs of known orbit elements and parallax they 
mclude the mterferometer results for Capella and the 
eclipsmg variable p Aungae the mass of each com 
ponent is deduced and tho logarithm of the mass 
plott^ against the quantity wi +3 log /> where m and 
p are the apparent magnitude and parallax resgicct 
iiely The graph connectmg the two is nearly 
linear showmg a close correlation between mass and 
absolute magnitude a result reached by other mvesti 
gators An expiession usmg first and second powers 
of log mass is preferred as it gives a better fit it is 
noted that tho formula fits well for the sun 

A table u given mabling the parallax to be deduced 
when the m^itudes and orbit elements are known 
The star f Ononis is discnssed Ihis star has a 
motion m position angle of i* m 9 yean but the arc 
desenbed is too short for finding an orbit Jackson 
found the hypothetical parallax 0016* assuming a 
mass double that of the sun The parallax found 
from the new formula is o 0038' which is regarded as 
more trustvrorthy It agrees well with other esti 
mates of the distance of the Onon group 

Dr Hertzsprung appeals to paiiUax observers to 
pay special attention to stars the orbit elements of 
which are either known or are hkely to be determm 
able before long 
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Research Items. 


I IKI MAKING ON THE OOLD COAST -In the 
September issue of Man Mr A W CardiniU de 
st-nbes th« use of the flint and steel in hre making 
in the northern territories of the tKild Coast The 
tinder used is cotton from the k ipok and is earned 
about m all sorb, of receptacles — cotton or leithcrn 
bags or more rircly in the more pnnntivc way m 
tht hollow eil out seeds of the fan pilm Only one 
ease of s itrcd fire is recorded where the fire is main 
tame! more or less permanently outside the chief s 
compound there is no special ntc observed m 
lighting It but no one may take fire from it The 
fuel usi d IS drierl cow dung and in the rains the hre 
IS atlowcil to go out Saenhees are made to it some 
of tlu blood iiid boms of the victims being placed 
in i pot laid on the top of the fire Only the 
chief ind ont other man not identified ore allowed 
to eat the flesh of the sainhce 

Thi OCCURKI NCr 01 THT 1 I/ARIl IV MAORI CaR\ 
iNGs In the Wew /ralatid J iimil f Scusner and 
Ttchnology Atarih lOi^ Mr Usdm Ilest of the 
Dominion Museum notes that one of the remarkable 
features of Maori cars eel work is its Itck of natural 
forms particularly of the ItKal Hr ri Some inimals 
are delineated but none so faithlully lesembhng the 
original as tin h/ard Hit type knotvn as Manaia 
seems to ha\o been confused with the liraid possibly 
beciuse tins is one meaning of the worl but the 
Manau form is really the old Indian motif cf Vishnu 
flanked by two Garudas the powers of Good ind 
EmI Ml Best thinks it probibk th it the introduc 
tion of the li/ard or tr< todile into carved designs 
ongmated m the w estern I atiht possibly in Indonesia 
He givis numerous examples of superstitions con 
neited witli luards one being that the Maon is 
said to believe that the spirits of his ancestors rcsisit 
the earth in the form of ii/ards flus may to some 
extent account for its iiitrodm tion into Maori art 
Hawaiian I irrvos — A collection of Hawaiian 
legends by N\ illiam Hyde Rice forms Bu Ictin Eo ^ 
of the Hemice Piuahi Bishop Museum at Honolulu 
The narrator is the son of missionaries who arrived 
m Hawaii in 1840 and he has been familitr with the 
Hawaiun language since bis earliest childhood He 
has been a member of the House of Representatives 
and a benator and was Governor of Kami under 
Queen I iliuokalani until after the revolution of 1898 
The legends are fairy t lies pure and simple with no 
underlvHig mytholo^cal meaning Thev were told 
by the b irds or story tellers either itinerant or 
attached to tlie courts of the chiefs where alone the 
stones were to be heard Some had historical 
foundations now forgotten others were efforts of the 
imagmation Some of these legends Mr Rice 
remembers liaving heard as a tey and places 
mentioned in the stones were pointed out to him 
Among the legends are those of Pelo the fire goddess 
the Rainbow ftancess an 1 Ulukaa the rolling island 
Another tells of the Menchunc mythical dwarfs only 
two or three feet high who were tremendously strong 
but ugly of face They were credited with all sorts 
of magic il powers and perfect skill but would only 
work one night on any construction If not com 
pleted it was left undone Other stones are those 
of Kawelo the hero of Kauai of Paakaa and his son 
Ku a paakaa pf Kana the strong of the beautiful 
Kaili fan o kekoa and of Makuakaumana the man 
who was swallowed by a big fish and several others 
A glossary of Hawaiian terms with notes is given as 
an appendix and a portrait of Mr Rice lorms a 
frontispiece The work » a saluabli addition to 
the lighter legendary lore of Hawau 
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Ceramics and Mineralogy in Japan — Examples 
of the thoroughness with which Japanese scholars 
bnng the most modem developments of research to 
beir upon economic problems and at the same tune* 
welcome economic problems as enlarging scientific 
knowledge are to be found in Vol i No 3 of the 
third senes of Science Reports of the loboku Impenal 
University The outcome in this case is that 
mineralogists will learn much from expenments 
undertaken for the ceramic industry since the scientific 
results th it arc obtained m the course of the mvestiga 
tions ire recorded as matters of fundamental interest 
Shmjo Satoh for example m his work on fire rlayrs 
obserses (p 200) that kaolimtc loses its combined 
water between 400“ and 600“ C that an internal 
change takes place between 900° and 1000° ( and 
that between 1200“ an 1 1300° C a further internal 
change occurs from the recombination of free silica 
and iluminium silicate that became dissociated at a 
lower temperature The gradual corrosion and 
ultimate fusion of quartr grams in a magma formed 
from lead glass and clay pulverised together is 
among many other instructive matters illustrated 
ly microscopic sections (p 195 and 1^ ii) Kuni 
katso Seto (p zio) gives a number of new analyses 
of felspars mostly from classical localities and 
S Kdzu and M Suzuki (p 233) following Des 
Cloi/caiix base studied the influence of temperature 
on the optic axial angle of sanidine The locality 
and chemical composition of the specimens are we 
think not statwl The consider ible increise in the 
optic axial angle recorded for high temperatures by 
Dcs t loi/eaux is found to bo due to an abrupt chance 
at about 9<x>® C X ravs have lieen utiliseii and the 
I aue diagrams obtained show that this change is not 
accompanied by alteration of the space lattice 

PmstoiocicAi Classthcauon 01 Oats — 
Ini cstigations relitive to the yieldmg ind other 
properties of oat varieties under different conditions 
of soil and climate arc di m ntaeil b\ \1 G Jones m 
Bull ( No 3 of the Welsh Plant Breeding Station 
Inals were earned out with autumn and spnng 
sown varieties from loro t aspects of their economic 
and igncultural beh ivi lur being considered The 
different vaneties ore compared with one another m 
detail with special regard to such points as the 
relation between the yiel 1 of straw and various other 
factors for example the time taken to reach matimtv 
the date of emergence of the panicle average height of 
the plants and the j leld of gram The tillenng i apacitv 
of the same vaneties in different years was also con 
sidered The mformation gained from the expen 
ments indicates the possibility eventually of classify 
mg v meties of o its on a physiological basis in such 
a way as to afford practical guidance to tbe fanner in 
the selection of his seed lorn 

EiFLcrs OK Radium Kadiaiions on Iissufs — 
The July issue of the quarterly journal Radxum 
contains a number of papers dealing wnth the effects 
of the radiations from radium upon the tissues These 
papers have for the most part been published in 
American Medical Journals and indicate the extent 
to which radium is used in many conditions other than 
malignant disease A paper by Bailey and Bagg 
deals with the effects of irr^iation on foetal develop 
ment in the lower animals On the basis of this 
work they consider that if radiation is applied in 
late pregnancy though it may not produce gross 
abnormuitiea at birth it may hinder the groivth and 
development of the chdd in later hfe mcNeal and 
Willis describe a case of sijuamous cell carcinoma 
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forming on the hand of a radiologist after too frequent 
exposures to tuboi of radium which he handled 
during the course of clmical work A new device 
for the application of radium to the tonsils is described 
by Stewart a previous article m this issue upon the 
treatment of neoplasms of the tonsil by ^uick show 
mg that good results are obtamed by metliods which 
ensure a thorough irradiation of the adected parts 

Cretaceous Overfoi dino in the Alpinf Rfgiov 
— h detailed review of the results of recent observa 
tions on the Alpme overfolds and particularly of 
L Kober s work on the deeply penetrating faucni 
fenster m 19a i is given by A Tomquist of Graz 
m the Geohgt^che Rundschau vol 14 pp no 145 
(1923) The title Intrakretazischc und alttertiare 
Tektonik dtr osthchen Zentralalpen shows how 
the movements that have product successive over 
folded sheets have been traced back into the 
Cretaceous period the most striking evidence being 
the unconformable deposition of the Gosau beds 
upon the esrliest overioldcd senes The notice of 
Kober s Uau und lintstehung der Alpen in 
Naiurp vol 112 p 322 gave some hint of these 
conclusions 

Mi tforology in thi Last Indj vn Seas — ^Thc 
Meteorological Chart of the I ist Indi m St is foi 
September recently issued by the Meteorological Office 
IS of considerable interest W inds and ocean currents 
are dealt with m detad together with the normal 
atmospheric pressure and tempenture of air an 1 sea 
as well as other matter of importance to the navigator 
Ihe chart comprises the Red bei and covers the area 
from the Cape of Good Hope to the (.him Sea ind 
Western Australia It is well shown how under 
normal conditions the ocean current responds to the 
prevailmg wmd flie winds are under the direct 
influence of the several areas of high an 1 low baro 
meter and in any position on the chart the scan m 
can mterpret the changes he is expenenang m 
normal circumstances and can estimate how soon 
he may expect a change of conditions Ihc observa 
tions used extend over a period of about sixty years 
On the back of the chart ocean currents are discussed 
for the track between Honolulu ind 1 iji Current 
roses arc used on a system analogous to the wind 
roses on the face of the chart i system somewhit 
open to question and for any extended ilteration in 
this direction expert knowledge is desuable if 
possible equal to that given to the general system 
hitherto used of showing ocean currents A com 
panson is given of temperature in faxed and m portable 
screens on board ship Probably the jiosition of the 
screen must be left chiefly to the commander of a 
ship with cautious suggestions The usual form of 
screen used at sea supposing the single louvre screen 
to be still m use has to be screened itself as single 
louvres are not effective 

Radioactivitv and Solar Radiations — It has 
been asserted that radioactivity is mdependent of 
all known physical agents but M A hioclon in the 
CempUs rntdus of the Pans Academy of Sciences of 

i une II desenbes additional experiments which seem 
3 confirm his previously expressed view that the 
process is greatly accelerated by very penetrating 
radiations m>m the sun These radiations are able 
to penetrate a thm sheet of lead the absorption 
being greater the ^her the atomic number of the 
screen employed Tiie action is more marked during 
penods of solar activity 

Temperature of the Crookes Dark Space in 
Glow Discharge — O bservations off the glow dia 
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charge have recently been made in the Physikalisch 
Teclmischen Reichsanstalt at Charlottenburg by 
Herr A Gunther Schulze He measured the energy 
delivered to the cathode and there converted mto 
heat and found the ratio that it bore to the total 
cneigy delivered to the cathode and the dark space 
this amounted to 72 per cent in argon at i 83 mm 
pressure 39 per cent m hydrogen at 2 37 mm and as 
much as 73 4 per cent in nitrogen at 3 53 mm If tlie 
free path of the atoms corresponds to room tempera 
ture or the dark space is cool this ratio is about 
20 per tent The nalunl conclusion is that the dark 
space IS heated by the collisions taking place in it 
between the positive ions and the gas molecules and 
a calculition of the probable temperature in the 
c ISC of one of the experiments with nitrogen leads to 
the figure 720 C Ihe elcctncal energy expended in 
the dark space ippears to be sufficient to account for 
this rise of temperature The length of free path at 
this temperature is such that a considerable propor 
tion of the ions pass through the dark spate without 
colliding with a molecule and the number of average 
free paths between the boundary of the dark spice 
and the cathode must be small All this agrees with 
thi fact th it when the velocity of canal rays is 
measured a marked proportion have the velocity 
corresponding to the total cathoje fall fhe free 
path of the electrons is four tunes as great os that of 
the positive ions so that most ot them cross the dork 
sjiace without collision and begin to produce ions 
when they reach the ntgative glow the maximum 
number per electron being equal to cathode fall 
divided by lomsation voltage It follows that the 
ratio of the electronic current to the ionic current m 
the dark spice is ibout i 10 

hREF Path of Slow rLEciRONs in Monatomic 
( Asis — I sing in incandescent cathode a cylindrical 
grid surrounding it and a concentric cylindrical 
malt at a voltage very slightly higher than thi gnd 
It IS found that the form of the characteristic curve 
showing the relation between anode current and gnd 
voltage is strongly mfluenced m the cose of argon 
by the abnorraallv long free path of v erv slow electrons 
through this g is Minkowski and Sponer in a paper 
dited March 27 published m the Ztitschnft fur 
Phystk give the curves obtained with argon kiy pton 
xenon neon and helium For the first three gases 
there is a sudden nse m the current curve at zero 
voltage followed by a sudden drop with neon and 
helium there is a less marked sudden nse followed by 
a more gradual nse ui all these cases however and 
I also m the case of mercury vapour the shape of the 
curve near zero volts is to be cxplamed by the fact 
that the free path of slow electrons is annormolly 
long In the case of the inert gases c»tam sharp up 
wanl bends in the succeeding portions of the curves 
are interpreted as being due to the fact that the 
electrons nave reached the veloaty required either to 
excite the atoms or to ionise them and making the 
proper corrections the vedtages am^ quite weU wnth 
those which direct meRSuieroent ^ws are needed to 
produce these effects Mdien the electrons stnke the 
atoms m melastic ooUiaion their velocities are reduced, 
their free paths are increased, and as a result the 
current becomes greater With argon a number of 
these sudden jumps of current are observed, corre 
sponding to two cuffnoit ezatataon voltages to the 
ionisation voltage and to twice one of the exiitmg 
voltages or the sum of the two this implies that the 
velocity of the electrons at one of the last mentioned 
pomts 18 such that it can collide with an atom 
exdtmg It. and retam sofi&cient energy to excite 
another atom 
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Report of the Bntish Broadcasting Committee 


'T'Ht Committee appomted by the Postmaster 

•* General on April ^4 last to consider the present 
position of broadcasting in (>reat Britain and make 
recommendations for the future made its report to 
him on August 23 the document (Cmd 1031 H M 
Stationery Office pnce gd net) was issued to the 
public on October i 

By tt e terms of reference the Committee had to con 
aider (a) Broadcasting m all its aspects (b) the con 
tracts and hcences whidi have been or may be granted 
{c) the action which should be taken upon the deter 
mination of the existing licence of the Broadcasting 
Cointwiny (d) uses to which broadcasting may be put 
ind («) the restrictions which may need to be placed 
upon its user or levelopment 

The Report which is admirably drawn up has been 
signed by all the members of the Committee re 
servations are however made on a few points by 
three of them There is every evidence that very 
careful const Icration has been given by the Com 
mittee to the many m itters associated with the 
present day broadcasting problem and certain im 
portant recommendations are made m its Report 
The task of the Committee has been one of peculiar 
difficulty owing to the existence of i hcence from 
the Post Office to the British Broadcasting Company 
for the operabon c f a scheme which whde still havmg 
some eighteen months to run has in certam respects 
broken down in practice 1 he Committee has wisely 
decideil to disregard to a moat extent this complica 
tion and has dealt with the situation pracbcaliy as 
though the Government had a free han 1 

In view of the possibility that all large communities 
may eventually demand this ir expensive service and 
that Imperial and mtemational broadcastmg services 
may eventually lie established the Committee con 
siders that the control of such a potential power 
over public opimon and the life of the nation ought 
to remom with the State and that the operabon of 
so important a national service ought not to be 
allowed to become an unrestnet^ commercial 
monopoly It is further pointed out that a techmeal 
reason for such control also exists all wireless 
telegr iphy and telephony lias to be conducted within 
a hmited group of wave lengths and every new 
wireless stabon takes up a certain waveband 
which no other sendmg station withm a certam radius 
should be permitted to use These wavebands 
must the Committee considers be regarded is a 
valuable form of public property and the nght to 
use them for any particular purpose should be 
authorised only after careful considerabon and m 
such a wav that the public mterest may at all bmes 
be full> safeguarded 

The Committee recognises that broadcastmg is still 
m its mfancy and that new applicabons of it are 
likdy to arise from tune to tune m many direcbons 
It IS of opinion that if conducted on proper and sound 
lines broadcastmg will be of great educabve value 
both directly and mdirectly and it has been much 
impressed with the wide^read enthusiasm which 
broadcastmg has aroused The great mterest in 
wireless telegraphy and telephony promoted by 
broadcastmg m almost every mass of soaety cannot 
but tend the Committee foresees to produce bme 
ficial results stimulabng- as it does experiment and 
research The listener the Report says may 
perhaps become an e xper im enter the experimenter 
m^ possibly become an mventor 

The Report deals briefly with the events which led 
to the appomtment of the Committee and nves an 
outlme ox the present scheme its merits and defects 
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being set out The Committee places on record the 
fact that the evidence placed before it demonstrates 
that the Bntish Broadcastmg Company have shown 
oiterpnse and abihty of a high mder m carrying out 
them undertakmg and have done much valnaUe 
pioneer work in the face of many difiiculbes The 
Report also comments upon the objections which 
have been raised by certain manufacturers and dea^ 
to the present sch^e The Committee expresses the 
followmg opmions thereon It agrees with the view 
that it is wrong m pnnaple to attempt to control the 
manufacture and importation of wueless apparatus 
by means of hcences issued by the Postmaster' 
Greneral As regards the remaimng objections it 
agrees that the sweme gives the Bntish Broadcasting 
Company unusual powers the Committee however 
has had no proof that the Company has made any 
improper use of its position The scheme for levymg 
a contnbution on apparatus from the manufacturers 
was the Committee pomts out imposed by the 
Government as a condition of the broadcasting 
licence which the manufacturers desired 

The first of the recommendations contamed in the 
Report relates to a matter afiectmg the Controllmg 
Authonty The Committee considers that the ques 
tions mvolved in broadcastmg are so complex and 
the deasions to be taken so vanous and require so 
much techmeal and other consideration that a Stand 
mg Committee (unpaid) should be set up by Statute 
to assist the Postmaster General in the administration 
— ^techmeal operative and general — of broadcastmg 
It IS recommended that this Committe« for which 
the name Broadcasting Board is suggested should 
bo composed of an independent chairman preferably 
a speciollv quahfied meniber of the House of Commons 
nominated by the Postmaster General and twelve 
members— of these two should be specially qualified 
persons nommated by the Postmaster General and 
the remainder should be drawn from certam interests 
or bodies named m the Report In connexion wil^ 
this recommendation the Committee thmks t^t 
broadcastmg may eventually become so great a 
national responsibility as to demand the creation of 
a small paid body of experts to whom (always 
subject to the Postmaster Mneral) its control should 
be entrusted 

Sir Henry Norman a member of the Committee 
makes an important reservation m relation to the 
composition of the proposed Board In hlS opinion 

a heterogeneous Board of thirteen memlMKS giving 
voluntary service eleven of them not fitbcessanly 
with spcxnal knowledge of the subject and possibly 
without techmeal knowledge at all presided over by 
a member of the House of Commons who would of 
course be chosen from the political party in power 
and whose tenure of office would be subject to pohtical 
extgenaes would be inefficient would carry littie 
authonty and its proceedmgs would therefore be 
for the most part futile Su: Henry is m favour of 
the appomtment of a highly qualifiM and well paid 
Broadcast Control Board say of three members 
that 18 to say he would prefer that immediate eflec 
should be given to that part of the CiHnnutteei 
Report whiw recommends the creation at a futun 
date of a small paid body of experts for the contra 
of broadcastmg 

The a^ments for and against the operation^ 
the broadcasting services by the State are set ouyt 
the Report The Committee considen that sl 
objections to State operation of the service outweigl 
the advantages at the same tune it is of opinioi 
that no licwe issued by the Postmaster Genera 
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should preclude the Government from usmg its own 
wireless stations for the broadcastmg of such informs 
tion as may be deemed desirable sulnect of course 
to the ordmaiy broadcast pix^prammes bemg mterfered 
with as little as possible Mr C Trevelyan a member 
of the Committee expresses regret that his colleagues 
were unable to agree to the operation of broadcasting 
by the Post Office He is of opmion that a situation 
may easily arise m which this may be the only satis 
^:^^poesibihty and gives reasons for the views 

In drahng with the moans of securing widespreid 
reception vnth the cheaper types of receiving sets 
the Committee pomts out that most of the existing 
difficulties might be avoided or reduced by the 
provision of a considerable number of transmittmg 
stations of lower power than those already existing 
The possibihty of employing relay stations in 1 
linkmg them up by Post Office telephone trunk hnes 
to mam centres is also touched upon Developments 
in these directions depend upon certam techmcal 
factors and the outlay for thus dealmg with the 
whole country would be large both is regards the 
wirdess stations and the land Imcs Such a scheme 
the Committee pomts out would enable great 
numbers of persons to use crystal receivers and 
it IS likely the revenue from hcences would be corre 
spondmgfy increased So far as future developments 
are concerned the Committee thmks that the greatest 
latitude should be left to the ControUing Authority 
ind IS a matter in which it would be unwise for the 
Committee itself to attempt to define the policy which 
should be adopted A recommendation is however 
made that the licence issued to the British Broad 
casting Company which has the requisite organ sation 
and technical and other experience should subject 
to certam vanationa in its terms mdicated in a liter 
part of the Report be contmued 

Ihe alternative methods of meetmg the cost of 
broadcastmg and the several considerations that come 
mto play are comprehensively dealt with in the 
Report Having considered the evidence place 1 
before it on tlie subject the Committee has come to 
the conclusion that in order to cover the cost of 
running its eight stations and to pav a dividend on 
Its capital at toe rate of 7^ per cent per annum the 
Bntum Broadcastmg Company requires a revenue of 
160 000/ m year — or if aUowance is to be made for 
future developments and improvements not less than 
250 000/ a year Of toe methods of nismg revenue 
proposed toe Committee entirely rejects the one 
contammg a proposal that the cost 01 broadcastmg 
should be met wholly or partially out of public funds 
With r^[ard to the suggestion made to it that a 
snbstantod contribution towards toe cost of the 
service should be obtained by means of a system of 
hcensmj toe manufacture and sale of wireless ippora 
tus the Committee says that toe proposal merits 
careful connderation but it is unable to recommend 
its adoption 

In dealmg with the existmg method of raising 
revenue by means of fees collected on licences issued 
to owners of receiving apparatus the Committee has 
had to consider the wjemion which has been raised 
m prmciple to a Government Department handing 
over public revenue collected by it to a private 
individual 

Ihe Committee is of opmion that the arguments 
advanced against the adoption of tots method of 
providing funds for broadcast i n g are based on an 
incorreiit conception of the nature of the trans 
action and recommends the contmuance of the 
present arrangement whereby revenue is collected by 
means of licences for receiving sets a part of wtuw 
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is handed over to the British Broadcasting Company 
Ihe aim of the Post Office should the Committee 
thinks bo to obtam sufficient revenue from hcence 
fees (a) to cover administrative expenses m connexion 
therewith with a safe margin and (6) to provide the 
necessary contnbution to the cost of the broadcast 
programme In the event of a considerable increase 
m toe number of hcences the resultmg surplus should 
It IS suggested be devoted (1 ) to reducing the licence 
fee or (11 ) to improve the service or (tu ) to both 
these purposes As the Post Office authorities esti 
mate that the cost in connexion with the issue of 
licences is unlikely to exceed 2s Od per year per 
licence an amount of 75 fid per licence would be 
available if required to meet the cost of all broad 
casting services I he total number of licences issued 
up to the present is about 170000 and there are 
about 30000 apphcations for experimental licences 
held in suspense making a total of about 200 000 
It is impossible of course to say what is toe number 
of unlicensed stations it is state 1 in the Report 
that the number is probably nearer 200000 toan 
100 000 The Committee is of opinion that if a high 
standard of programmes is maintainel it is not 
unlikely that withm a few years toe number of 
broadcast listeners may rise to a million or more 
In view of the possibihty of a very considerable 
increase in the number of hcences the Committee 
suggests that under any new arrangement a shdmg 
scale should be adopted m relation to the proportion 
of the hcence fees to be paul to the operating company 
>r companies 

The Committee recommends that the markinj; of 
apparatus should be abandoned and one uniform 
hcence mtro luced for broadcast reception and another 
for experimental work It is further recommended 
to it the broadcast hcence should be placed on sale 
at Post Offices and issued on payment of the fee 
without any formalities or questions It is pointed 
out tliat the Post Office would thereby be relieved of 
toe difficult and somewhat mvidious duty of deter 
mining whether ipphcants are genume experimenters 
or not With a view however of safeguarding neigh 
bounng installations from interference it is recom 
mended that a clause should be inserted in the new 
hcence in the following terms Ihe station shall 
not be used m such a manner os to cause interference 
with the working of other stations In particular 
back couphng must not be usetl to s ich an extent as 
to energise any neighbourmg aenal Disregard of 
this condition should it is suggested render a licence 
liable to summary cancellation and further that 
provision should be made for levying a penalty m 
rases where a hcensee can lie piovw to have re- 
peatedly caused senous interference It is also sug 
gested that for purposes of meetmg cases where 
persons set up and use unlicensed receiving stations 
statutory powers should be obtained similar to those 
already possessed by the Customa and Excise Depart 
ment m connexion with the hcences they control so 
as to place the Postmaster General m a positira 
(a) to call upon suspected persons to fill m a form 
of declaration show^ whether they are liable to a 
licence fee or not and to accept a compromise 
fine m the case of a minor default as an alternative 
to proeecutxm 

Having regard to the existing agreement between 
the Poet Office and the British Broadcastmg Company 
toe Committee recognises that it would not be poasibie 
for the Postmaster General to mtroduce any change 
m toe present scheme whereby the rights of^me 
Company would be adversely affected except as a 
matter of negotiation between the parties thereto 
It is of opmion that the immedute adoption of its 
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recommcnaations as i wnoie wouia eniau cenain 
adverse effects on the Bnti<ih Broidcisting Company 
and Its constituent members In consequence the 
Committee suggests that if its recommendations are 
earned out forthwith the proportion of the licence 
fee to be paid to the Company should be increased 
from 5 to 7s M per licence subject to the applica 
tion of the sliding sc ale already referred to this jt 6 d 
rate to take effect from November i icjaa when 
broadcast receivmg licences were mtroduced It is 
further recommended that the penod of the Com 
pany s revised licence should be extended for two 
years beyond the onginal term i e to Tanuary i 
1927 It IS proposed that in return for these con 
ces 10ns the Comp my on its part shall agree (a) to 
the immediate application of the scheme recom 
mended (1 ) to the revision of its articles of associa 
tion in order to provide (i) for dealers and retailers 
of wireless apporitus to obtim at least one it 
share in the Company (i) for members of the public 
to take up sh ires if and when fresh issue of c apital 
IS made iiid (^) for sccunn^, adequate representation 
on the Board by the new mtmliership and (c) to 
the abolition of the deposit of ^ol now required from 
members 

Mr J ( W Keith (the Ccncral Manager of the 
British Broadcasting Company) a member of the 
Committee makes a resorv ition as to the conditions 
proposed in relation to the issue of uniform hcences 
anci as to the general application of the scheme 
recommended he is of opinion that under the pro 
posed scheme the interests of the British manu 
facturers will not lie sufficiently safeguar led 

On the technical side the C ommittee makes certam 
important rtcommen litions as to wavelengths 
and the hours during which broulcasting services 
may be proMded It considers tlat arrangements 
should be mide for the greatest possible extension 
of the existing broadcast ban 1 of wave lengths 
(350 to metres) preferably by the allot ition of 
a band from 301 to 500 metres cx< hi hng 4^0 to 460 
metres and that all possible stejis should be tiken 
to piotect the bind alloc ited to broulcasting from 
interference I v other services The Committee 
further suggests thit the presint restrictions on the 
hours of broadcastmg should be removed so that 
additional broadcasting facilities might be provided 
These changes it is considered can ^ readily intro 
duced without detriment to the other interests which 
have to he considered 

In relation to the broadcasting programmes the 
Committee states that the British Broadcasting 
Company has achieved a large measure of success m 
gauging the public taste and providing programmes 
and suggests that there should be a gradual extension 
of broadcasting of news under proper safeguards 
it IS also urged that more latitude should be given 
to the broadcasting of special events without regard 
to hours bin illy the Committee places on record 
its conviction that the Postmaster General should 
remain the final arbiter when any question is raised 
as to what kind of m itter may or may not be broad 
casted 

Contemporaneously with the issue to the public 
of the Report of the Broadcasting Committee a 
statement was sent to the Press ^ the Post OfEce 
therein it is announced that the Postmaster General 
feds that it is not possible for the scheme recom 
mended by the Committee to be brought fullv into 
operation immediately but with the view of the 
continuance of the oroadcasting services he has 
agreed with the Company to the mtroduction of a 
constructors licence at a fee of iss for a limited 
penod— the licensee must in such cases give an 
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unaeiraKing uiai in consirucung nis apparaius, 
he will not knowingly use parts manufactuiM else 
where than in Great Bntain or Northern Ireland 
burther with the view of meeting the case of the 
200 000 persons who are supposed to be m possession 
of unlicensed receiving ap^atus it is proposed to 
issue a special intenm licence at a fee of 15s also 
covering present apparatus whether home made or 
purchase and irrespective of its place of manu 
lacture provided that this licence is taken out before 
October 15 In such cases no charge will be made 
for past usage nor will proceedmgs be instituted for 
the failure to comply with the law The issue of 
the constructors and the interim licences will be 
continued untd December 31 1924 and subject to 
sanction by the House of Commot s the Postmaster 
General a^ees to pay ns fxi and 7 s 6d out of the 
155 and lor broadcasting licences respectivelv to 
the British Broadcasting Company Ihe decision 
of the Postmaster t^enoral to raise the Ucence fee 
to the home constructor has come os a real disappoint 
ment to i very large number of them to many of 
this dass of listener the increase of the fee from lor 
to 15s makes all the difference whether they can 
possess a licensed station of their own or do without 
one altogether 

An agreement has also been come to between the 
Post Office and the British Broadcasting Company 
for the mohfication of the articles of association of 
the Company on the lines recommended bv the 
Committee The licence now held bv the Company 
will be prolonged on suitable conditions to the end 
of 1926 provided that the Company gives i sitis 
factory service and is willing to erect additional 
St itions should the Postmaster General require this 
to be done it is given what is virtually 1 monopoly 
during the unexpu-e I jienod of the original agreement 
However the rights of the Postmaster Gener il are 
reserve I in certa 1 cm unistances from and after 
December 31 1924 thereafter not only niiy he 
in appropriate cases license other organisations 
but he may also give them an adequate snare of the 
revenue arising from new licences Ihe Postmaster 
General may further (without regard to geographical 
area) license other services without withdrawmg 
any part of the licence fees to which the Company 
miy lx entitled 

It IS announcwl also that the Postmaster General 
proposes at an early date to appomt an Advisory 
Board as recommended by the Committee to assist 
him in all important miestions relating to broadcast 
mg Presumablvthis Board will be a statutory body 
whatever mav be the sources from which Its memb^ 
ship 13 dr iwn it is to be hoped that every care will 
be taken to avoid the creation of the inemuent type 
of Board so strongly condemned and justlv so by 
Sir Henry Norman m the special paragraph con 
tnbuted to the Report by him 

The action taken by the Postmaster General on 
the Remrt of the Broadcasting Committee bnngs 
to a close the deadlock which has now for some 
months existed between the Post Office and the British 
Broadcasting Company It is somewlmt unfortunate 
that the restoration of peace between the par^ 
to the on^al agreemmt has been purchased at t^e 
expense of a dass the home constructors who ^ 
deserving of greater consideration than they are 
about to receive It is not at all improbable that 
the course of events may cause both the Postmaster* 
General and the Bntisn Broadcastmg Company to 
regret that the recommendations of the Enond 
castmg Committee in relation to the introduction of 
one uniform broadcast licence have not been at once 
put mto force 
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Pioneers of 

'T'HE rdationslup of srientifically trained experts 
to the actual work of the world u much dour 
than at first sight would appear The mtroduction 
of bronze and iron mto the daily hfe of our ancestors 
marked the imtiatlon of epochs of an importance to 
avilisation only secondaiy to the advent of fire 
Metals were prepared from their ores and worked into 
beautiful and useful forms thousands of years before 
science as now understood existed So far as we 
know the necessary knowledge and skill must have 
been arrived at by a process of tnal and error or 
m other words by the method of experiment and 
observation There have been from time to time 
revivals during which the arts and crafts made great 
steps forward These steps must necessarily have 
resulted from the revival in mdmdual workers of the 
dormant interest and belief in experiment and observa 
tlon no doubt stimulated by the generally increased 
activity of thought m the times in which they lived 
The material progress of the past has mvanably been 
due to observation of the actual phenomena Icadmg 
to experiment on and observation of the effect of 
changed conditions on these phenomena observa 
tion followed by thought le^mg to experiment 
followed in turn by further thought 
While the vast majonty of our fellow men have had 
neither the desire nor the capaaty for experiment and 
observation it is impossible to avoid the conclusion 
that there have been from the start of the human 
race individuals of this tyjie to whom civilisation on 
Its material side has owed practically everything 
Of the equally important element of thought uhum 
must follow observations if these are to lead to 

C bcal achievements much might be said While 
ght must be cntwal m the broadest sense it must 
also be constructive In the true pioneer it must 
if need be ovemde the purely negative function of 
cntiasm for without courage and enthusiasm in 
facing the unknown no real pioneering work can be 

Atacnot o< an addnn (M vgnd bjr Sir C«o n Be Iby on Sep ember i 
at the open n( of tbo new Uetalhnfiaal Dmattment of be I n ver y <A 
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Metallurgy * 

done This type of constructive thought in its 
higher development is one of the rarest of mtellectual 
quahties 

The pioneers Smong the early workers m metals 
must like their more modem successors have pos 
sessed some strains of this great quality this instmet 
which makes for progresb Here also we find that 
there has been absolute contmmty m the evolution 
of workers m metals from our prehistoric ancestors 
down to the designers of this laboratorv which m 
itself 18 a visible expression of the latest thought and 
practice in the production and mampulation of metals 
One of the laboratories here is t amed after Henry Cort 
in memory of his epoch making work on the manu 
facture of malleable iron in Great Britain one hundred 
and forty years ago This may be gladly accepted as 
an admirable illustration of the point that the qualities 
which make for process are deep down m the very 
nature of the individual pioneer who in many cases 
owes little or npthmg to the systematic knowledge of 
science In Cort s case he knew the primary object of 
the free exposure of molten cast iron nch in carbon 
to a moderately oxidismg atmosphere in which the 
carbon was burned away but it is improbable that he 
bad any theoretical idea as to how the fibrous texture 
of the resulting iron was produced By tnal and 
error he definitely ascertamed the conditions of 
atmosphere of temperature and of working at each 
stage which would attain the desired result and this 
knowledge he was able to translate into a workable 
process on a large manufacturing scale 

While an exact knowledge of scientific laws and 
methods is a tool which must l>e placed in the hands 
of the future workers in and directors of the metal 
industncs the material on which this tool is to be 
employed must be thetr own close and personal 
observation of facts and phenomena and time must 
be unsparingly devoted to tho acquirement of this 
habit until it becomes mstinctive and automatic Let 
us not forget that m spite of our wide knowledge of 
baentifac laws and phenomena the skilled craftsman 
may still be our model m this tvpe of observation 


Amencan Genetical an 
'T'HE great amount of valuable research being 
accomplished m biology genetics and botany 
the mvestigators of the Carnegie Institution of 
Washington is shown by the reports from the Depart 
ments <n Genetics and Botany m the Year Book for 
1922 of the Institution Reports are included not 
only of the e^nmental work at the btation for 
Expenmimtal Evolution near New York the Desert 
Botamtel Laboratory at Tucson Arizona and the 
Coastal Laboratory at Carmel California but also 
from men holding chairs m vanous Amencan uni 
versities and from travel experiments m regions so 
far afield as South Afnca and Australia Only a few 
of the many lines of research of which this Year Book 
contains r^xirts of progress can even be mentioned 
m a short review 

We may mention Prof W E Castle s continued 
studies on inhentance m mice rats and rabbits in 
which the linloge relations between groups of char 
actors are being worked out on a basis similar to the 
Drosophila experiments and the further mvestiga 
turns of Prof T H Morgan and his collaborators on 
the constitution of the germ plasm m that httle fly 
Prof C A Kofoid reports the discovery of amoebas 
in connexion with such diseases as arthntis deformans 
(m bone marrow) and Hodgkms disease (jn lymph 
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glands) and has also investigate 1 vanous mtestinal 
parasites Mr Albert Mann contmurs a mono 
grwhic study of North Amencan diatoms 

The work under the direction of Dr C B Daven 
port mcludes many diverse fields of activity m 
genetics eugenics and animal behaviour Co 
operative br^ing with mice and dogs the study 
by Dr Banta of mteraexes and eyeless vanatwns in 
parthenogenetic Cladocera the contmued experi 
ments of Dr Riddle on the metabolism of sex and 
other problems m pigeons the investigations of 
Messrs Blakeslee Eielhng and others on vanatums 
and chromosome relations m Datura some of which 
parallel conditions discovered m CEnothera a decade 
ago pedigrees of anstogeme and cacogenic famihes 
— ^these are but a few of the activities of this 
laboratory 

In botany the report of Dr D T MacDougal from 
the Desert and Coastal Laboratones is mainly con 
cemed with physiological and ecological problems 
The contmued mvestigations of Dr H A Spoehr and 
others on photosynth^ and other processes m the 
leaf have established a quantitative relation between 
photosynthesis and respiration Dr MacDougal con 
tmues the study of vanous problems of h^ratwn 
and permeability in the plant cell mchiding the use 
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of a type of artificaal cell The dendrograph la also 
applied further m the study of the mwtn of trees 
and minute changes m the volume of the trunk 
1 he ecol(^cal work includes a study by Dr Forrest 
Shreve of the factors mflucncmg the altitudinal dis 
tnbution of vegetation m Ansona various observa 
tions by Dr W S Cooper on the strand vegetation of 
the Californian coast and on the endemic conifers of 
the Monterey pemnsula Dr W A Cannon reports 


an atmometer eicpeiiment to test the ev a por a ting 
power of the air in the Karroo and othet parts oi 
Sonth Afnca and a study of the tranqniing poww 
of various Karroo plants mcluding species of Aloe 
Gastena Cotyledon and Protea A si m il ar senes 
of observations on Weiwitschia near Swakoptound 
shows that its transpiring power is very low Full 
reports of many of these lines of research ate either m 
preparation or will be published later R R G 


The Mechanics of a Cjrclone ^ 


A NOTEWORTHY attack is made by Dr V H 
Ryd m the paper referred to bdow on the 
problem of the circu^bon of the air m a cyclone the 
source of the ener^ necessary for its mamtenmce 
and the disposal of the rising air The cyclone con 
sidered is necessanly ideal with circular isobars 
the pressure at any distance from the centre being 
determined by an arbitrary formula which gives good 
results for the I ody of the cyclone but causes a dis 
contmuity at the boundary 
The first part of the paper entitled Preliminaries 
leads to a senes of fundamental differential equations 
which cannot be integrated and in the second part 
a graphical method of solution is developed by which 
the air paths appropnato to the pressure distnbutum 
are constructed This method is next apphed to the 
more important case in which a uniform pressure 
g^ient IS superposed on the onginal circular isobars 
The results are shown both as actual paths of air 
particles and as a synchronous representation of 
actual wind such as we see m a daily weather chart 
In both cases the presentation appears to be m good 
agreement with Nature From the air paths so con 
structed it is easy to compute the variation of the 
surface area occupied by any given mass of air and 
consequently the regions of rising and falling air 
This IS done for the surface m Fig 33 which is re 
produced here (h ig 1 ) The figures represent the per 
centage value by which the area changes in an hour the 
broken lines referrmg to contractions (« « rising air) 
and the full hues to dilatations The region of fallmg 
air in the north west quadrant is of great interest 
and receives an important verification with which the 
author was apparently not acouainted in a chart 
showing the dutnbution of weauier with reference to 
the centre of a depression wluch crossed England m 
November 1915 (A E M Geddes in Q J R Meteor 
Soc 43 1917 p 13) 

The third part of the paper applies the results so 
obtamed to the construction of a picture of the median 
ism of travelling cyclones supported by an actual 
numerical example The ordinary temperature dis 
tnbution results at great heights m a system of open 
nearly parallel isobars correspondm^; with wmds of 
great vdocity at the cirrus level thu is termed the 
stationary system and from the nature of its origm 
it extends with decreasmg mtensity nearly to mund 
level Hence a travellmg cyclone can be divided 
mto four parts namely the ground stratum the 
lower stratum of the nee atmosphere m which the 
veloaty of the wmd ansmg from the stationary 
system is less than the speed of the cyclone thie 
central part of the cyclone m which these two are 
equal and the bigger stratum m which the velocity 
of the wind from the stationary system u the greater 
The resaltmg pressure dutnbutions wind vwxities 
and vertical motions in these layen are studied and 
combmed m a descnptioa of the ctrcnlation of the air 

*ttbllli«tkew drt Dmilw MrtwwIosMMi Imtitnt lIxMriulwr Wr 
3 Mjto nwiln ib l l>n>btai. 1 ItawlUss CyckoM By V H Ryd 
(ylv 4 i «4 (SlSbtahimi C R C G «1 191J) 
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The conclusion is that the air which is thrust up m 
the portion of the cydone with negative coefiiaents 
cannot escape until it reaches the highest stratum 
referred to above m this stratum it is earned for 
ward out of the system The same condusion apphes 
to the deacendi^ air which is sucked from the 
higher stratum to the ground level Hence the 
stationary system provides the energy of the 
cyclone and the author considers that m most cases 
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the decay of an Atlantic cyclone is due to the dying 
out or disturbance of the stationary pressure field'^-a 
condusion which requires further eluwation In the 
last diwter attentum is briefly directed to the agree 
ment of these tbecnvtical results with actual observa 
tions of the direction and speed of cyclones and the 
vertical and boruontal distnbutum of temperature 
mduding the existence of a cold front whu^ is 
thus shown to be a consequence and not a cause of 
the formation of a cyclone 
The paper is highly mathematical m treatment 
this is of course necessary m a scientifio account of 
new work but it is unfortunate as being likely to 
deter the reader without a high mathemancal equip 
ment although actually much of it can be road 
without mathematics in view of the great interest 
at present taken in the polar front theory of 
cyclones and the importance of this vindicatiofi ol 
the older view it is to be hoped that the authw will 
shortly present us with a more popular aoasimt 
mduding more Ulustratioos from Nature It would 
have been better to have avoided attaohiag two 
difiterent meamngs to the tytuhoi R even though no 
confusion is canm therdiy 



Ociom i3i i9>3] 


NATURE 


Uoivnrtity and Bducational Intelligence 

ABBRbSBM — ^The fdlowmg assittaats have been 
appointed Anatomy Mr A T yoU ftnestry &Cr 
E V Lawjg: mathematics Mr J T Lawrence 
natural philosophy Mr H D Griffith pathology 
Mr J F Davidson physiology Mr J Fiddes 
surgery Mr W Anderson 

Cambkidcf — Of the additional annual grant of 
30000/ from the University Grants Committee 
announced by the Vice Chancellor in his annual 
address to the Umvenity a sum of 4000/ annually 
from the total is ear marked for the next ten years 
for the Women s Collies 


Umversi^ took place m the Hall of the University 
Library St Andrews on Friday October 5 at 4 p m 


Spsaxikc at a prize distnbution ceremony at the 
Maharajah of Kasimbazar s Pcdytechnic Institute the 
new Vice Chancellor of the University of Calcutta 
bldbsed Capt Petavel s scheme (descnbM m Naturl 
of August 26 1922 p 298) for establishing m Bengal 
CO operative educationsJ colomes in which pupils 
would spend a considerable part of their tune m 
remunerative employment on farms and in work 
shops Boys following the school and college courses 
as they are now resemble he remarked a flock of 
iflieep rushing over a precipice — ^referring to the 
notorious overcrowding of the occupations for which 
alone those courses afford a suitable preparation 
The scheme however notwithstmdmg its endorse 
ment by the former Vice Chancellor and many other 
Calcutta notables still hangs fire for want apparently 
of the funds necessary for making a start 

Thb foundation stone of the fir»t of the permanent 
buildmra of the Umversity of Western Australia 
waa laid on September i by the Premier of the State 
Sir James Mitchell This buildmg which is being 
erecM for the natural science lecture rooms and 
labotatones is placed on namg ground overlookmg 
Meia^ Water on the Swan River The southern 
aspai^ of the buildmg and its general design will give 
every facihtv for microscope work It is propo^ 
to proceed next with the transfer of the dei»rtments 
of chemistry physics and agriculture before removing 
the arts faculty and the administrative sections 
from the prosent temporary buddings m the centre 
of Perth dty The engineenng school is already 
on the permanent site having been m 1914 in the 
Crawley Mansion House on the transfer of the estate 
to the Umveiuty by the Government of Western 
Australia 

Progress m home economics education during the 
yean 1920 22 is descnbed in Bulletin No 6 of 1923 
of the United States Bureau of Education A 
gMeial demand for retrenchment in school expenditure 
W to proposals In many parts of the country for 
ehminaong home economics as well as muuc art 
udmtnal arts and astieultuTe from school comcula 
hot a reaction roeedily ensued accompanied by a 
fitorjw d stimulatioa of local intetest m. the teaching 
<n these sul^eots Meanwl^ the campaign for 
economy had unproved the teadung of sucn subjects 
as opokiny through neoanitstingtoe use of simpler 
less expensive methods and hgtreme care in rc^ud 
to the Msilty of toe resolting products One of the 
most ad m i r dbto modificatioiis of home jBoanomics 
Ma 2815, 


courses was toe devotion of mcreased time and 
attention to tnumng young women m chdd care and 
wdfare This training has been hnked with the food 
courses m high schools through mdividual pupils bemg 
made responsible m the later stages of their work for 
the nutritional condition of some younger child The 
food courses have themselves been markedly changed 
cooking processes receiving less and nutrition and 
dietetics greater emphasis toan formerly 

Rbcfnt awards of Industrial B irsanes and Over 
seas Saence Research Schol-ubhips by the Royal 
Commission for the Exhibition of 1851 ore as follows 
The names of the nominating institutions are in 
brackets Jndustr al Bursarut J M lodd (Lm 
versity of Edmburgh) W McCartney (Henot Watt 
College Edinburgh) G B Hamilton and D Murray 
(Umversitj of Gla^ow) G G horrest (Lniversity of 
St Andrews) T lahendge (University of Binning 
ham) A G Oates (University of Bristol) h Allen 
(Imversitv ol leeds) W B Noddmgs and F R 
Kmght (l)niverwty of liverpool) C Lindlev (Um 
versity of Sheffield) I h Ridley (University of 
Durham Armstrong College) J S Wilson (Um 
versity College Nottingham) J F Smith J M 
Radcliffe an 1 WAP Fisher (University of Cam 
bridge) P C England (University of I ondon 
Kings College) W E J Budgen (I niversity of 
I ondon East London College) \ Taffel (Um 
versity of London I mversitv College) G A 
Bonnyman (Impenil College of Science and Tech 
nology) J R Rowlands (University College of North 
Wales Bangor) A R Brown (University College of 
South Wales and Monmouthsnire Csrdiff) O G 
Evans (University College of Swnnsea) A Goffey 
R E L Tncker and C R Smith (Umversity of 
Manchester) Setence R$ earck Scholarships J E 
I^hmann Physics (University of Alberta) 1 R 
McHaffie Physical Chemistry (Lniversity of Mam 


of New Zealand) L H Martin Physics (Umversitv 
of Melbourne) F Lions Organic Chemistry (Uni 
versity of Sydney) 


Soaeties and Academies 


Academy of Sctencee September 17 — VI Joseph 
Bonssmesq m the chair — ^Tbo president announced 
the death of M J Violle — ^P Villsrd The true colour 
of clouds It IB generally admitted that the true 
colour of clouds is white and that the colour effects 
observed are due to the coloured rays of the sun at 
suonse and sunset From the results of twenty 
years observations the author believes that this la 
not always the case and that clouds may possess a 
colour of their own not necessan^ white although 
illnminated with pure white light Vanatiwis of 
colour have been noted during the disappearance and 
re formation of light cumulus clouds — ^ SsrgsBco 
The distnbntioo of the characteristic values of the 
nuclei of Marty N(x y'^~A{x)K{x y) — Antoine 
Zygmund The Riemann theory of trigonometrical 
senes -^Georges J Rdmeundos A mniperty of 
ehmmatioa and algebroid functions — O M Tmo 
The passage from the theory of the fundamental 
Ftednohn functions to that of the fundamental 
Schmidt functions — Sei^ Bernstein The mathe 
matical demonstration of Mendel s law of heredity 
A Patot A characteristic difference between toe 
modea of action of front and back brakes It la 
shown that toere u a fundamental difference between 
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the action of front and back braking on a motor-car 
The latter arrests only the motion of translation 
of the car m the former the brake also affects 
the cars movement of rotation round the vertical 
— L J Simon and M PrArejacque The action 
of dimethyl sulphate on salicyhc acid methyl sali- 
cylate <uid methoxysahcyhc acid Sulphonation and 
methylabon In the absence of water methyl 
sulphate and sahcyhc react giving three substances 
C ,H,(OH)(CO,CH,)bO,H C,H,(OH)(CO,CH,)SO,CH,, 
and CJf,(OCIf,)(CO,CH,)SO,H The tnmcthyl sul 
phonated derivative is not produced — Ch Courtot 
and A Dondelinger Some new secondary bases of 
the indene senes — Paul Dumanois A method of 
air drying A scheme for preventing the moisture m 
iir rcachmg absolute alcohol or petrol stored in bulk 
— F Vincens 1 he dspergillomvcosus of bees — 
R Herpin Ethology and development of N»rg%t 
catidata 

Sydney 


Royal Society of New South Wales, August i — 
Mr R H Cambage president in the chair Dodd 
Cancer of the ear of sheep a contnbution to the 
knowledge of chronic imtation as a secondary factor 
in the causation of cancer in the lower animals 
Cancer of the ear is rather common m sheep m 
Australia Lars from 47 sheep so affected were 
examined microscopically 32 were found to be 
dehnitely cpitheliomatous 9 showed a condition 
of chronic inflammation only and 6 were m a pre 
cancerous stage An affected sheep received aiuve 
was kept under observation five months later the 
middle cervical gland showed signs of enlargement 
Six months after receipt the sheep was killed and the 
autopsy showed practically the whole of the ear to 
be carcinomatous The facts presented support the 
view that a chronic irritation naturally occurring, 
may lead to cancer in the lower animals — L S Cash 
and C F Fawsitt The estimation of cmeol m 
essential oils by the Cocking process Ihe method 
consists in muing the oil with 0 cresol m certain 
fixed proportions and findmg the freezing pomt of 
the mixture Ihe method is more easily earned out 
than any of the other methods usually employed for 
estimating cmeol The results are at least as accurate 
as those imtamed in other ways and the accuracy can 
be increased by takmg mto consideration the density 
of the oil — H } Hynes Investigations by the late 
C O Hamblm mto the Helmmthosponum disease 
of wheat Pathogenicity tests indicated that the 
stram of Helmmthosponum isolated from Marshall's 
No 3 wheat at Cowra m November 1920 is a true 
parasite of the wheat plant capable of causmg a 
Foot Rot condition and also Iwons on the leaves 
Seed from diseased plants when sown gave rise to 
healthy plants The Foot Rot condition was 
observed at Cowra m 1921 on 150 different wheat 
vaneties Spores of Helmmthosponum were found 
on Slav rye skinless barley Hordeum munnum, 
Bromus tturmts B sUrthi, and spear grass 


Official Publications Received. 

Mltteilongm <Ur Ntturlbrwhendtn OtwdUduUt In Bara Am dsn 
Jnlin IMO Pn, ix+ro Aiu dem Jalin ini Fp xlrl-tSiO-t-lt 
fnWn Aui £m Jtbn im Pp Ixlv+in (Burn K J Wym 
Irlwn ) 

VniTonIty of CiUfamU Pnbllentlooi In AsmiIoib Anhaolosy ind 
BUii Olonr Vol IS No S A Stndp of Bowi tlid Airavi MztOD 
f J faps. Pp IM 414 '^plstw 4 S 44 (B^lqr UnlTMilty Of CUUoroU 

Tha Korth of BeotUad Cdlagn of Afxionltan Oslmdnr, Sxnrioa 
lJSt -«4 Pn nil -fits {AbtldMn ) 

Tb* NorOi of Sootlnnd CoUmi of Asnoultnn Oooalar Bxtaiuloa 
rNynjtB^t Baport on Oolatr litaniloD Work, ISM tl Pp la 

NO 281s, VOL. 1 1 2] 


ConaaUPannaiMatlstanwUoanlpoiiriaxplontloadakMar Bsfporte 
at Pnotn Vsrbnax das Rlonlaaa, Vol 11 Bapport AtliatIqM IMS 
cinnux dn Conttl dt PkUan OonHaanUl AUiaflqiM) (AU^ BlMa 
Oo^UaaV PnblU avM laUa da Dr Bd U Msok Pp. 4«+U 
• — 1 A.P aiNtatPUa) 

Vol W I 


Blaetxle Ught By Btnijr Sehroadar (Pnblloatioa STIT ) Pp xill-fW 
*'-* " Vo I On tha rdaril Orinold Punlly OatlUoarlnld*. By Frank 

(PobUcatioiiSnai Pp.41-flpUt«i Tol TS No 4 Baport 

on ODopantiTs Bdnottional and Baaaareh Work eairlad on to tha 
I*, (Pnhllaatlon ITl#) fti SO 

AriatoUlliin S^ty haw Satlas 1 

tad baftirt tha Soeirty 

Pp 11 1 ISO (Ltedon 


Diary of Societies. 


MOSDAr Oofontzll 

r Rnotai>i> at I —Prof Sbattoek 
Inc at I M — Ixtrtordinary Oanatal 
IVrsOAr Orronrn 14 
Botal Sooirt or NnniuMn at I — Oanaral Meeting 
Hotai PnoToaBAmro SootnTT or OnnAT BniTAia at T —3 O MnrthnH 

—Prof B Nawbarty nod 


Botal Coiiaon 0 
Mearoala 

ImmoTEor Maui 

Maaiiag 


... on n paper by Sir 

r * and Oi^t D Bmnt Towatda a Baala of ICetnrolagiLal 

Iha^— Thirty nint Artiolta of Obo lltlaa lOr tha MMdla Atmoaphara 

KnoMOLoaioAL SooinTT or Lohdoh at 8 

Botal MionoaooricAL Booutt at 8 —V F Oharlaa Ptnillarltlaa la 
the Uaralopinmt of Uie Ant a Foot — U T Drana A New Tarlabla 
Light Screen fbr Dae with tha Mloioaoopa —Prof Bkindranath Ohoab 
HoootyiitUea from the Ba^mnaa of Onlentta 

mcrSSDAr Oomm IS 

Botal AnnoitAOriLAi Rocimr (at Royal 800 ety of Aria) at ISO — 
Sqnadron I radar K II Hill lha NanianirM of Ini ertad Flight 
Caiu> HtvpyBooiitt (at Royal Sanitary inatltntO at I— Dr F 8 Boei 
Soma Asperta of the Uap anm a u tal Rqioit on Bngllah 

InanroTion or ButcTaioAL Bnrnnanaa at 6— Or A Rnuall Pra 

Om^AL 8oonmr*afl^^ O V Nomab Stndlaa of Bleotiovalanoy 
Part HI Tha Oat^le Aotivatlon of Holaonlea and tha Rcaotum of 
Bihylena an I Broml 

Sotimr ton ContTSDOTivn Dinrs ComaoL am Racial Paocaiaa (at 
Bam Hall), at 8— Dr Marla Blopaa Madicai ContradlaUona and 
Mtatokea tn^TldauM m bar Qaeeat Caaa (PraaUaotlal Addnia) 

FRIDAY OcTOBSB » 

Botal Oouioz or Bvnoxoni or Bmolabs at I —Sir Arthur Kaith 
f Daralopmantal Origin which ooeur along the 


In a Klnama Stndio 


(or OIroniBtor) and its Application 


«atTIO-FVPya Tha Oaa BoUw 


TelaphoDy— a Popniar Bxpotlllon 


Too Icnciw and Fntura Oonipaaa of Phiikiiatiaal Sdanea 
aanuAH Cou,vu at A — Sir Robwt Armatrang Jonaa Physic 
(Snccccdlng Lccturcc on QLtobu IT II, and IS ) 

WMDUrRDAF, OoToan* IT 

VmmnaiTT Owlbob Lonnon at A— Prof B 0 Oardnar ProMcma of 
tha tufimo (Barlow Laoturaa). (Sneccadlng Lactorcs on OcUdnr 14, 
St horamberT 14 aadtl) 

Botsl I na t i ioT s or Poblic BnaLTn at4 — A Orctnwood Oanecr and 
the BrlUab Bmplra Obnear Ckmpalgu 
Kaot OoLUWB Lonon, at IW— Prof A Dandy The Blo l o gl eal 
"-mndaUann of Sodaty (Snccaading Lactorca on Oclobar M, II, 
rrtmbarT 14 11, tt, Daeambar I anS 11) 

TBUMRDAr Ooroann 18 

KprasOoLLBoa Lomnir at! 10 — Prof J A K Thomioa ThaFnnetfam 


8ATOMDAT, Ocnaan M 

Bomman Moimim (Forwt Hill) at t M -MIm M A Muriay Tntankh 



NATURE 


565 



SATURDAY, OCTOBER 20, Z923 


CONTENTS. 


PAOK 


Scientific Pnpera and Booka 
The Scope of Science By P S Mamn 
A Reconatrnction of Polyneaian Cnltnre 
The Rue of CiTiluationa By W M F P 
The Genetica of the Fowl By F A E C 
Essence and Existence By Prof H Wildon Carr 
EyolTinff Biology 

Natnral History of Pheasants By W E C 
■Vitamins By Sir W M Bayliss, F R S 
The Atom of To day By R H Fowler 
The Physical Aspect of Pbyaiifiogy By J C B 
andA D R 

Organic Preparatuma By J F T 
The Composition and Examination of Volatile Oils 
Low Temperature Carbonisation of Coal By 
J W C 
Complex Space 
George Westughouae 
Arutotle and Physical Science 
A Survey of Scientific Literature 
Our Bookshelf 
Letters to the Editor -< 


565 

5*7 

568 

569 


580 

581 

5«a 

58a 

583 

584 

585 

586 


A Calculat on f the Atomic Weights f Iiiotopes — 

Dr A S Russ^ 

The Mewrement < f Very High TemperaturL —I O 
Griffith 

1 arly C leek Chem»try —Prof J R Parting^ton 
1 he Mukk Ox in Arctic Ultndb Dr Vilhjalmnr 
Stefansstm 

Scientific Namek ti < rttk Denviti n — Right Hon 
Sir Clifford AUbutt, K C B , F R S 
The Problem of Leprosy By L R 
The Geographical Position of the British Empire 
By Dr Vaughan Cornish 
The Sun and the Weather 
Current Topics and Events 
Our Astronomical Column 
Research Items 

A Library List of Scientific Books 
The Zermatt Meetmg of the Swiss Society of 
Natural Saence By Or Grace Chisholm Young 
UniTersity and Educational Intelligence 


590 

591 


S93 

596 

597 
boo 
601 
604 

60s 

607 


Diary of Societiea 


608 


I htonui nlJulUikn Ojf n 
MACMILLAN h- CO LTD 
ST MARTIN S STREET LONDON WC 2 


addraned to the Publidwn. 

Ed tonal coramunicatioiM to the Editor 

Tdegn^ihic Addrtn PHUStS LONDON 
Telephone Number GERRARD 8830 

NO. 2816, VOL. H2] 


Scientific Papers and Books 

Of making many books there is no end and 
mucli study is a weariness of the flesh 

O NF of the problems whiih scientific mvestigators 
have to face is that of the great mass of literature 
with ahich they arc supposed to make themselves 
familiar before they proceed along the road m which 
their interests he It is almost impossible m these 
days to keep in touch with everythmg published even 
m a single department of science, by all the sacntiiic 
societies and institutions of the world and the result 
IS that the announcement of an interestmg observa 
tion or experiment is frequently followed by a claim 
for pnonty from another worker m the same field 
Creative work of the first order is of course very 
rarely anticipated m this way but determmations of 
properties measurements of values observations of 
structures records of particular effects and so on, 
are often duplicated and sometimes lead to discussions 
into which unworthy imputations arc introduced 
Such publications os the Intemationil Catalogue of 
Scicntifi Literature and the Ro>aI Society Catalogue 
arc useful as guidance to what has been published on 
vanous subjects or b) different workers and several 
scientific societies publish lollections of abstracts 
pcnodically while the excellent Subject Index to 
Ptnodicals issued by the Iilriry Vssociation pro 
sides V means of rttdy reference to the titles of many 
pipers worth attention These and similar aids ran 
not lie neglected by investigators engage! m ongmal 
scientific work unkss they arc indifferent to what 
has been done or is liemg done by others in the same 
field It IS said that i government official who had 
I cen largely responsible for sccurm„ i grant for the 
International Catilogue of Scientifi I itciature once 
asked a distmguishcd man of scicn e whether the 
( italoguc was veiy useful ind was astonished at the 
rc pi) I do not know because I h ive never used it 
lew people engaged m research ire however, sj 
ciigmal thit they lan afford to take this n k for 
like wise inventors they realise that unless they know 
what has already lieen produced they may waste 
much valuable time m doing somctlimg frr which no 
ehim for ongmality can afterwards be substantiated 
The numerous ongmal pajiers wluch reach Natuke 
office every week m publications of soaeties and as 
separate repnnts afford us an idea of the difficulty 
in which every scientific mvestigator must find him- 
self We cannot attempt to do more than mention 
a few pomts of prune importance or wide mterest 
selected from these papers, for merely to give the 
titles of them all would occupy several pages every 
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week Lvery paper received is, however, sent to a 
contributor familiar with the general subject and not 
likely, therefore, to overlook anythmg of outstandmg 
importance Our columns of Research Items, and 
short articles which follow them, represent the result 
of such eclectic surveys of a body of literature which 
mcreases m volume every week, and from which 
limitations of space permit only a few specific pomts 
to be described Nothmg more can bt reasonably 
expected m a general scientific newspaper such as 
Natusl, the mam appeal of which is to the saentific 
woild as a whole and not to a specialised section of it 
It is even more difficult to decide how to deal with 
the great mass of scientific books now published than 
It IS with papers Withm the past four weeks, for 
example, we have received no less than 150 volumes 
almost all of which hate distmct characteristics and 
many of which merit extended notice, on account 
either of the positions of the authors or the mterest 
of the subjects It is obviously impossible, however, 
for us to review more than a fraction of these volumes 
without destroying the balance and the character of 
our columns Our monthlv list of Recent Suentific 
and Technical Books mcludes bibliographic details of 
every book received as well as of others, and this 
should serve as general guidance to the various works 
being issued on scientific subjects By publishing 
all these titles we are able to do for books what it 
is impossible to undertake for single papers or memoirs 
As regards reviews, experience shows that those of 
the cssiy type, which deal with llie subjects of the 
books broadly and descnptivcly are most widely read, 
and therefore serve the best purposes of both author 
and publisher Summaries of the contents of the 
vanous chapters of a book, with comments upon them, 
are more appropriate m prospectuses and advertise- 
ments than m the columns of a journal which aims 
at mteresting its readers m the progress of saence 
generally, and not alone m the special portion of the 
field m which they are themselves working A review 
should, however, be a judgment as well as a desenp 
tion , for readers are guided by it m their decision 
whether to add the book to their hbranes or not 
Differences of temperament arc sometimes responsible 
for the same volume bemg praised by one reviewer 
and condemned by another of equal authority Some 
reviewers are always kind, while others are always 
critical, looking for faults rather than for pomts worthy 
of commendation To this class belonged the reviewer 
who concluded his notice with the words “ We have 
not found any mistakes, but no doubt there are some " 
If a book contains a large number of errors, probably 
the best plan is to neglect it altogether We prefer 
not to prmt lists of such errors, but to send them 
NO. a8i6, VOL. 1 1 a] 
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I to the author or publisher, who u always grateful to 
know of necessary corrections of this kmd 
I The authors who a« never satisfied with the treat- 
ment which their works receive are those who evolve 
elaborate theones, or assert new prmaples, without 
suffiaent knowledge to understa^ how untenable 
their views are If their works are not noticed, authors 
of this type nourish the grievance that there is a 
conspiracy of the saentific world against them It is 
useless to publish a short notice stating that the work 
has no scientific value or is fundamentally unsound 
Uhat such authors expect ore discussions m detail 
of the pomts thev raise, though no one else would be 
likely to be interested m such discussions 
From our point of view, the size of a book affords 
no standard of the space which may appropriately 
be given to it Interest of the subject and distmc- 
tion of the author are the chief claims to attention 
A slender volume may thus be more worthy of extended 
notice m the form of an essay review than one of a 
thousand or more pages With the best mtention m 
the world, however, space cannot be found for adequate 
notice of all such works now published Necessity, 
and not mclmation, determines what can be dealt with 
m this way, and from the rest it is only possible to 
select some for notice m our Bookshelf columns What 
we particularly desire authors and publishers to under- 
stand IS that the sending of a book for review creates 
no obligation to publish a notice of it All that we 
can undertake is to examme the book and to send it 
to a reviewer with an invitation to contribute a review 
of a presenbed length, or to mclude it m a parcel of 
books with a request to select a few of the best for 
notice The rest appear only m our monthly lists 
Lven with these limitations, the congestion of 
reviews and mmor notices is always severe, and we 
arc never able to outrun the flood of literature which 
continually threatens to overwhelm us It would be 
easy to publish every week an equal number of reviews 
and other notices to that included m the present 
issue, and yet not exhaust the pile of bcxiks which 
ment consideration Cntical mmds may deplore this 
abundance of prmted pages, but to us it seems that 
most of the books have some original charactenstics 
of style, substance or treatment, and we must confess 
to a feelmg of sympathetic regret for the authors whose 
works have often to be dismissed somewhat summarily, 
purely on account of considerations of space They 
should be as grateful as we are that leaclmg workers 
m all branches of saence are wilhng to examme books 
carefully, and to make some of the volumes subjects 
of such mterestmg and useful notices as those which 
contmually appear m the columns of Natube, and are 
represented by the reviews mcluded m the present issue 
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The Scope of Saence. 

Thi Dommn of Natural Saence the Gifford Lectures 
delivered in the Umverstty of Aberdeen in igai and 
192a By Prof E W Hobson Pp xvi+sio 
(Cambridge At the University Press 1923 ) 
ais net 

D r HOBSON S important book falls mto three 
mam divisions the first consists of four lectures 
and descnbes his general philosophical position, or 
rather, as he would prefer us to say his view of the 
nature of suence and its relation to philosophy the 
second, bemg m fact the bulk of the book rompnsts 
fourteen chapters giving a survey of the development 
of saentific thought m all its mam branches from 
mathematics to biology , the third which is a sort of 
epilogue, brings the book within the terms of the 
Gifford Trust and deals with the limits of nitural 
science and religion this is the last two chapters 
We will say a few words about each m turn 
Dr Hobson s general view of the nature of science 
agrees with that of Mach and Karl Pearson He 
explams it < arcfully and frequently, and arranges the 
mam substance of the lectures so that they depend on 
this thesis and illustrate it In this view a scientific 
theory is a conceptual scheme, designed by the 
synthetic activity of the mind workmg with the data 
of perception for the purpose of representing particular 
classes of sequences and rcgulanties m our percepts 
It has nothing to say as to the reahty, or non reality 
of anythmg behmd phenomena, nothmg as to efficient 
or final causes It is an mtellectual shorthand enabling 
mankmd to deal more and more economicallv and 
effectively with the facts of perception which crowd 
m upon us 

Dr Hobson is very careful to remmd us of the 
imphcations of this pomt of view at every turn m his 
argument, and it is especially congenial to his own 
mathematical mmd For this reason he has been able 
to give us an exposition of the doctrine quite un 
exampled m England, if not abroad MaAcmatics 
obviously fllustrate the thesis best, and he shows us 
e g , how m dynamics the failure sharply to distmguish 
the conceptual statement of saentific laws and theories 
from statements as to percepts has obscured the true 
nature of saence We can speak and thmk clearly 
about a conceptual body movmg m conceptual space 
accordmg to defimte numencal specifications, whereas 
there is no meaning m the assertion that a body moves 
uniformly m a straight Ime m physical space In the 
same way Dr Hobson quite nghtly treats Einstein s 
theory of relativity as a conceptual correction of the 
Newtonian conception not as a revolution and, above 
all, not as a new philosophy 
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It was certamly a happy thought on the part of the 
lecturer to turn his general argument mto a sort of 
generalised history of science, and a happy hberality 
on the part of the Gifford Trustees which enabled them 
to mclude it withm the comers of their scheme. 
Histones of saence are much m the air ]ust now, and 
we are constantly seemg small popular books issued 
on some aspect of the subject, generally biographical 
Here we have a survey by a master of the fundamental 
science of all who lias for years mterested himself m 
general saentific development and applies an acute, 
impartial and cautious mmd to a statement and an 
estimate of all the leadmg theones, especially the more 
recent m physics cosmology and biologv It is a 
most careful and substantial work which will be of the 
greatest service to future toilers m the same field 
hor between the popular histones and the spenahst 
md the philosophical — of wluch this is an emment 
example— there is still a gap waiting to be filled by a 
concrete lively up to date survey such as Mrs Fisher 
ittempted m the seventies and eighties 

Dr Hobson s survey requires careful reading as it 
has arisen from careful and thorough thmking and 
wnting He passes from weighing and dehmitmg the 
determmist physical schemes of science to a similar 
compmson and cstimiti of dynamical theories From 
this to a discussion of the conservation of matter and 
energy a sphere whit h gives liim scope for penetrating 
application of his general theory What is to be under 
stood by the statement that matter can be neither 
created nor destroyed ? If we mean a substratum 
substance itself, not identified with any physical pro 
perties but the bearer of them we remove our principle 
from all possibility of verification and make it a bare 
philosophical assertion witli no direct relation to the 
world of percepts outside the domnm of natural 
saence 

This discussion is followed by a full account of the 
recent electneal theories of the nature of matter and 
of the vanous manifestations of ridio activity Two 
chapters discuss cosmical theories and Lmstem , four, 
biology m general the livmg organism heredity, and 
the evoluUon of species In all, the same balanced 
judgment is mamtamed with the same rcadmess to 
keep and inculcate an open mmd towards the mdefinite 
expansion of scientific truth Thus, while not acceptmg 
the adequacy of any determmist scheme at our present 
stage of thought, we are not to consider that there are 
any bamers which will prevent " even larger tracts of 
phenomena from bemg correlated with determmistic 
descnptive schemes In the realm of life, while 
allowmg full force to the contentions of Dnesch and 
the Neo vitahsts, he tells us that we must be prepared 
to contepiplate as a possibihty that the ultimate 
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answer to the question What is the distinction 
between hving and non hving matter ? will be that 
within the categones of science as here expounded 
there is no final distmction 
One IS not surpnsed to find in the application of 
this the( r> of the nature of science to the question of 
religion or rather of theism in the two concluding 
chapters that Ur Hobson s attitude is frankl} com 
pletely and impartially agnostic He examines the 
vanous forms of theistic belief very bncfl> and pomts 
out their diffiiultics He also — and this is perhaps 
the most valuable part of this section — indicates the 
change which his taken place in the line of defence m 
recent times In pre Kantian times the defenders of 
thcistu theories based them on evidences of design 
on the objective universe Ihis Ur Hobson dis 
misses with the remark that those who argued from the 
mechinism cf the world to a Great Mechanic forgot 
that the w itc hmokcr has his maten il supplied ready 
to hand his design c onsists m the id iptation of the 
given maten il to his own idea The Great Mechanic 
of the universe has to supply his own matcnal and it 
IS precisely m understanding the ongm of the matcnal 
Itself the life itself that the supreme difficulty lies 
Ihe more recent arguments fr m design anse from the 
purposive utivitus the cntclechy is Dntsch names it 
of particular organisms not from a general purpose in 
the universe as a whole Ihe irgun ints which now 
appeal most to mankind ipart from those purposive 
activities of individual liv ir g bemgs are the need of a 
Univcrsil Ritionil Mind ti justify uid act as a basis 
to the general mtclligil ility f the universe and the 
mcril irgumcnt tl it we need the onccption of an 
Ideal Heing to upjlv tic ncti ns of vilue towards 
which minkind is always slnving and which he does 
nit find in the humble ngms of life towards which 
srientif e rose vr h is nst intly pre in„ 1 im This 
litter atlitidc dates m it modem prommen e frem 
the work f K int On tl t fonner our author aptly 
quite s fri 1 Dr Kishdall We cannot understand 
the world f whi h wc ferm a part e\ ept upon this 
assumption of a Univcrsil Mmd hr which and in 
which all tint IS cMsts Such is the line of thought 
which presents itself t some cf us as the one ibso 
lutely convin mg and logic illv irrefragalle ir^ument 
for estal fishing the cxistcn e of God 
Here Ur Hobson leives it being content m this part 
of his argument as m the rc st to state the rival positions 
which he onsidtrs cither thit science has not yet 
conquered or that do not properly lielong to saence 
at all hor his own view of science as a man made 
scheme bringing together clinfying and co ordmatmg 
our percepts for our own convenience of tlunkmg and 
apply mg our thought to acUon a purely human 
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synthesis is quite sufliaent The perceptual domain 
IS such that whole tracts of it and processes m it, 
are capable of description by rational schemes, and 
these schemes are so far justified by successes m the 
past that we can see no hmit to their extension m the 
future on the same Imes These fines are tmthful 
observation the simplest hypothesis which co ordinates 
the facts and verification by a subsequent return to 
Nature The progress which man has made m frammg 
such schemes so far surpasses what he has achieved 
either m ordenng his surroundmgs or improvmg his 
own nature that we arc justified m treatmg it as the 
mdex of his advance It was the most remarkable 
and permanent achievement of the Greeks Its return 
in the sixteenth century marks the begmnmg of the 
modem world Its dominance m the present age 
confronts us with our most senous problems and 
inspires us witli the strongest source of hope for their 
solution r S Marvin 


A Reconstruction of Polynesian Culture 

The Belief tn Immortality and the U orshtp of the Dead 
By Sir James G hra/tr Vol 2 The Behef among 
the Polynesians Ip ix + 447 (London Mac 
millan and Co I td 193s ) 18s net 

I N Polynesian mythology the god Miui fishing in 
the waste waters cf prmeval chaos hauls up 
the island world at the end of his Ime It requires no 
less skilful a fisherman to hr ng up again the Polynesian 
world of savage life and cust m from the chans of 
insufhcicnt and scattered dita embedded in travellers 
and missionaries records S r James Frazer by the 
present volume deserves to take his rank beside the 
primeval fishers — though his work of rescuing a world 
in dissolution must hive been much less joyous and 
probably more difficult thin thit of the earlier sports 
men Ih st win kn w the immense difficulty of 
extracting truth fr m amateur etlinographic material, 
and of giving it scientific ind literary form will be able 
to appreciate the industrv and gemus ccntained m 
this latest contnbution ol Sir James Irazer 
There is probably no mere fascinating chapter of 
ethnography than the life and customs of the Poly 
nesian islanders as they were before European con 
tamination 1 he present volume is the best all round 
picture of Polynesian hfe available for here as in his 
other books bir James Frazer gives mure than he 
promises The title indicates that the research will 
be concerned vnth native beliefs in immortality and 
with the worship of the dead In order not to tear 
the subject out of its context however Sir James 
describes the Polynesian ideas of the next world 
against the background of them religious and magical 
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creeds^ and these again he places within the setting of 
tnbal life, not forgetting to give us a picture of the 
physical environment 

Thus, in one archipelago after the other, we receive 
a vivid though fleeting vision of the lofty volcamc 
peaks, the, forest clad slopes, and the shaded coral 
beaches where clearings, smoke, palm plantations, and 
gabled roofs mdicate the sites of villages We are 
then led over the settlements, shown the eager gardeners 
and the skilled fishermen at work, the talented and 
industrious artists carvmg and decorating various 
objects with their fantastic designs, the indefatigable 
manufacturers weaving mats, shaping and pohshing 
stone implements, building canoes, and erecting huge 
houses They are domg all this, m pre Luropean 
times, with the aid of stone implements only, widiout 
the help of any metal We see the adventurous sailors 
setting out on some distant expedition, whether as a 
semi religious, semi dramatic company of aandering 
performers in the Society Islands, or as a formidable 
rtiding party in Samoa, or as a trading expedition 
from Tonga to Fiji We are shown some of the strange 
and licentious customs of the South Sea Islanders 
where a natural exuberance and a touch of artistry 
redeem them of their cruder features The ceremonial 
and festive life of the islanders, culminatmg in the 
Areoi performances of the Otahitians, is recorded here 
in a tery complete maimer, and the critical caution 
and constructive talent of Sir James allow us to Icam 
all that IS genume and true about these mstitutions of 
which much must, alas, remam for ever a mystery 

It IS impossible to summarise briefly this masterly 
account of Polynesian civilisation, givmg due con 
sideration to the differences as well as to the similarities 
between its various branches The great umformity 
of this culture is indeed remarkable m a people scattered 
over a wide area in small and isolated communities 
Linguistically they are so abkc that one must speak, 
as Su: James does, of one Polynesian language with 
dialectic varieties In soual oigaiusation they show 
a remarkable umformity m structure, with their 
permanent village communities, with the simple system 
of lunship terms and the institution of soaal rank, 
hereditary and hedged round with taboos and cere 
momal observances Rank gives also pohtical power 
m a highly developed chieftamship or kingship earned 
almost to deification In economic pursuits they are 
similar, cultivating the same staple plants (taro, sugar 
cane, bread fruit, kava, and palm), and showing the 
same gaps and developments in arts and crafts 

But, for the student, the differences between the 
vanous Polynesian branches are quite as important 
as their similanties, and the present volume will be 
of special value and mterest just because it does not 
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lump all Polynesians together, but gives a senes of 
monographs, on the Maons of New Zealand, on the 
inhabitants of the Tonga archipelago, on the Samoans, 
the Ilcrvey Islanders, the Otahitians, the Marquesans, 
and the Hawauans 

In each chapter, the local beliefs in immortality 
occupy a dominant position, though always kept m 
proper proportion withm the general picture It 
mould be useless to summanse each type of Polynesian 
afterworld Like their customs and institutions like 
their decorative art and mythology the paradise of 
these natives is at the same time fantastic and beautiful, 
quaint and romantic Bom of hope and fear and human 
presumption, as all such beliefs are, it is a dream- 
land built up on the pattern of this hfe, improved and 
yet formidable, attractive and yet never really desired 

There is no doubt that the behefs m human im- 
mortality, together with the fear of the dead and the 
hope of their beneficent intercession in earthly affairs, 
have been among the most important moulding forces 
of human religion The chromcles of these behefs, 
ranging over the whole world and over all levels of 
civilisation, which Sir James 1 razer is now giving us 
in one volume after the other will rank among the 
most important documents for the study of compara 
tive religion For the present, Sir James, engrossed 
in the quest of the immortality of all the peoples of 
the world, seems to be oblivious of his own in this 
desenptive volume as in the previous one on Australia 
and Melanesia, he wisely resists the temptation to put 
forward brilliant theoncs and daring hypotheses But 
those who know Sir James s method reahse that before 
I framing any theory he has to study the facts, to collect 
world wide material, and examme it by the compar- 
ative method Collected with the author s width and 
depth of outlook, with his unnvalled gnp of sources, 
and his genius for an all round presentation it is given 
out to scholars, who will thus have before them all the 
facts bearing on this problem of highest importance 
But all anthropologists hope, of course that there will 
come a last and crowmng volume in this senes, in which, 
as in the fourth part of his futemism and Exogamy," 
Sir James will develop another of his theones which 
have BO greatly influenced modern humanistic thought 


The Rise of Civilisations 
The Cambndge Anrtenf Hutory Edited by J B 
Bury, Dr S A took, F L Adcock Vol i Fgypt 
and Babylonia to 1580 BC Pp xxu + 704 + 13 maps 
(Cambndge At the Umversity Press, 1933 ) 35s net 

T he most valuable and scientific part of this work 
IS the first sixth of the volume, by Prof Myres, 
which IS an elaborate correlation of Tertiary geology, 

Q 1 
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climate, conditioiu of life, and movements of races 
Though the detail might be gleaned elsewhere, the 
realisation of the manner in which each change con* 
ditions others, the presentation of the continuity of 
this pre history, and the living sense of the realities of 
existence, put plainly to the reader the complexities 
of tracing the history of man Such a mass of detail 
cannot be at all a final statement , the knowledge that 
has l>ecn gleaned m the last fifty years is much too 
fragmentary as yet We can welcome this as a piece 
of courageous charting which will show where the 
blank places he, and make us realise the value of 
scattered items which may be fitted into place 
Above ill, Prof Myres has the historical sense which 
IS needed for success in interpreting the facts of an 
thropology and archaeology His attitude about some 
essential matters miy be noted He accepts fully the 
production of skull form and features by conditions 
of food and life, yet also accepts the racial character 
of skulls The waitmi, problem is that of the time re 
quired to alter racial t) pes under different conditions , 
this IS not touched on here, for the good reason 
that there has been no general study of it as yet, 
although It IS at the basis of anthropology He accepts 
the unity of Luropcan and Mediterranean changes of 
level in glacial limes , and he takes the longer scale 
of human relation to glacial epochs, as according 
better with evidences from the Nile He regards the 
Moustenan work, of the third glaciation, as having 
been annilulated by the Aungnacian people arriving 
from the S W The Solutreans he accepts as coming 
from the N E steppe, perhaps dens ed directly from 
Acheulcan workers, and flowmg across Furope, formmg 
the earliest people of Scandinavia, passing down into 
Egypt, and also southward to Susa Thus the umty 
of culture in these regions is accepted The Capsian 
was a ruder stvle, ongmating in North Afric a and push 
ing up os far as Belgium, leaving kitchen middens, 
which point to a communal habit The Magdalenian 
people are regarded as only an Atlantic branch of the 
Solutrean m a harsher climate , but the appearance 
of that tjpe of work in Egypt seems to show that it 
was not so local, and would be due to a definite move- 
ment of a people 

Coming to later times, the Highland or Alpine people 
arc postulated as extending over all the mountainous 
region from Armema to France When we look at 
the various races already pushing about m the world, 
it would be mcredible that along two thousand miles 
of unfavourable country one race should persist 
without spreading down into better lands on both 
Sides The type is here derived from the food con 
ditions of a forest people who lived mainly on fruits 
and roots The principle of skull type being conditioned 
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by climate and food seems the only explanation of 
the similarity of Alpme people, and we may talk of 
an Alpine type, while by descent the people might 
belong to a dozen different races livuig m the neighbour 
ing plains This mountam hfe appears to confer 
dominant qualities on the people, when mixed with 
other races The so called Armenoid u. supposed to 
have come from the Asia Minor plateau , but if the 
type depends on mountain life, why should it not 
equally have grown in the Lebanon or North Syria ? 

The supreme value of pottery as archseological 
evidence is lovingly expounded in two pages, after 
which there is a careful account of the Lake culture, 
the Danube peoples, Anau and Susa, the Mediterranean 
culture, the Beaker folk, the Bronze users, and the 
Ilabtatt age, explained by several original maps 
This work has laid down the first stage of a science, 
by forming a continuous and consistent scheme of 
the whole, by which each fresh detail found will have 
Its value as confirming or correctmg this framework 
of our conceptions 

The other chapters which deal with the age of 
artistic and wntten records are sound statements of 
what IS now known, and accessible in other works 
The most onginal parts are on the early Babylonian, 
by Prof Langdon, and on the early Aegean, by Mr 
■Wace In a volume so crowded with detail there 
must be many differences of opinion, which it 1$ im- 
possible to note here The treatment of historical 
material m general does not freely sacnfice it to the 
internal consciousness of the German school We 
may note in passmg that glass was not an Egyptian 
invention, but was very rarely introduced from some 
outside source dunng thousands of years, before it 
became suddenly very common after the conquest of 
Syna, 1500 Bc Glaze was known from the earliest 
prehistoric age in Lgypt, but it is not likely to have 
been invented by that culture The long prionty of 
Sumer and Elam before the civilisation of Egypt is 
well stated by Prof Langdon 

However much work the writers have put mto this 
book, they have been crippled by the editors not 
allowmg illustrations The ideal of the pubhcation 
is far too hterary Even the age of Acts of Parliament 
needs some matenal representations to understand it, 
and to wnte of times in which the whole evidence is 
matenal, without using any illustration, is dancing 
m fetters It would bc as practicable to wnte of 
palsontology without a figure of a fossil, or of geometry 
without a diagram The salvation of this work would 
be to issue an explanatory volume of small figures of 
everything named here, and in a second edition put 
in numbered references to the figures 

W M. F P 
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The Genetics of the Fowl 

Heredity m P<mUry By Reginald Crundall Punnett 
Pp XI 904 + X3 plates (London Macmillan and 
Co , Ltd , 1993 ) lOf net 

M odern genetics h founded m great measure 
upon the results of expenmental breeding 
work with material whichj m the opimon of the average 
stock breeder, cannot be regarded as a “ real ” animal 
To him, Drosophila melanogaster, and all that pertains 
thereto, is far too remote to have any bearing upon the 
peculiar problems of the man who raises stock for profit 
He does not understand why Drosophila is umque as 
genetic matenal The expenmental biologist must 
have an animal with few and heteromorphic chromo 
somes , it must be easily and cheaply kept under 
laboratory conditions , it must exhibit a very vaned 
charactensation and it must breed rapidly, produemg 
large numbers of ofisprmg m each generation 

It has to be confessed that to the breeder of pcdi 
greed stock the geneticist has but Uttic to offer that 
( an be applied with profit to the art of breeding spcci 
mens of the established breeds — and this is the occupi 
tion of the most successful breeders The breeder 
has drawn up his own sUndards of excellence, usuall> 
in absolute ignorance of the scientific pnnciples wluch 
undoubtedly underUe his art, often mdeed m direct 
defiance of these pnnciples, and has set himself the 
task of attaining them In many cases he has sue 
cecded, and it may be accepted that the success of the 
makers of the modem breed of domesticated animals 
must have been achieved by methods whwh were 
not viol^tly in discord with the principles of liereditv 
which have been disclosed t omparativcly recently by 
the genetiast But these pnnciples were m operation 
long before the geneticist discovered them, and it was 
not to be expected that their discovery would result 
in any profound modification of the breeder s practice 
Certainl) , the saence of genetics can offer to the breeder 
of pedigreed stock the means of interprctmg his suc- 
cesses and his failures, but it is to the creator of new 
breeds, to the improver of the old, that it can promise 
most It can offer more to the breeder of highly fertile, 
quickly reproduemg stock than to the breeder of cattle 
or sheep 

Moreover, smee at the present tune almost the 
entire weight of the modem chromosome theory of 
heredity is earned by the dipteran Drosophila, the 
Bntish geneticist is seeking other suitable expenmental 
matenal The organisation of the National Poultry 
Institute has provided him with a unique opportunity 
of employmg the fowl there can be no better matenal 
for the geneticist workmg m a research mstitution, 
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the function of which is to aid the breeder m the solution 
of his problems Research is bemg more and more 
concentrated in institutes, and above their doors the 
slogan “ Knowledge for its own sake ” is not insenbed 
In such mstitutes it is necessary to use matenal 
with which the community at large is acquamted, so 
that its co-operation may be secured, and after all, the 
study of the phenomena of mhentance m the fowl is 
equally as thnllmg os that which centres around 
Drosophila The geneticist cannot readily aid the 
fancier who is dealing with characters so fine that from 
the point of view of genetics they demand an outlay in 
expenditure and meticulous attention b> no means 
commensurate with the theoretical value of the results 
likely to be obtained , but his mterests coincide with 
those of the utihty poultry man who is eagerly demand 
ing knowledge of the mode of mhentance of such 
chiractcrs as fecundity, broodiness, egg colour, and 
fertility The geneticist can, in usmg the fowl as his 
matenal add considerably to our knowledge of the 
pnnuples of heredity and at the same time can bnng 
much-needed assistance to a most worthy section of 
the community 

Indeed it was with the fowl that Bateson, more than 
twenty years ago first showed tint the prmaplcs 
enunciated by Mendel then newly discovered, applied 
to animals as well as plants It is certain that had 
the work of Bateson and Punnett, which immediately 
followed this, been properl) appreciated and adequatcl) 
financed, the present position of British genetics and 
of the science of genetics applied to animal hreedmg 
would have been very different to day It is true 
that Prof Punnett has been carrymg out expenmental 
breedmg work with poultry for twenty years and that, 
as his book indicates, he has made most valuable 
contributions to our knowledge of the genetics of 
the fowl, but what he has done is but a fraction 
of what he could have done, had he not been em- 
barrassed by msuifiaent matenal and madequate 
accommodation 

It seems that at last Prof Punnett s difficulties are 
to be removed, for under the auspices of the National 
Poultry Institute he is to be given the opportunity 
of carrymg on lus work under satisfactory conditions 
At one time it seemed as though the scheme would fall 
through, for the response to the appeal for subsenp- 
tions towards the funds of the Institute was somewliat 
tardy His book appeared most opportunely and 
greatly strengthened the appeal of the leaders of the 
poultry industry m England It showed clearly what 
hod been done by the geneticist working under diffi- 
culties, and provided a vision of what could be done 
when these difficulties were removed Its reception 
by the poultry breeders of the country provid^ an 
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indication of the eagerness with which the " practical " 
man is turning to the man of saence for mformation 
To the poultry breeder this book is mdispensable, for 
it gives a Lonuse picture of all that has been done by 
the geneticist working with poultry up to the end of 
1922, and no poultry breeder can afford to disregard 
the facts with which the liook is crammed To the 
biologist the book will have a different interest it 
will serve as a landmark m the history of the genetics 
of the fowl, for in the next decade great advances are 
due In America, m Australia, m Russia, and m 
Britain, much concentrated experimental breeding 
work IS m progress Ihe phenomena of linkage are 
now bemg mvestigatcd, but owing to the greater 
complexity of the chromosome constitution — there 
are seven lar^jC pairs and at least nine small pairs of 
chromosomes, it appears — it cannot be expected that 
progress will be as rapid and spectacular m the fowl 
as It has been in the case of Drosophila To those of 
us who are workmg with the fowl this book is a great 
stimulus Prof Punnetts 1933 edition shall bear 
witness to what the geneticist can do, given opportumty 
F A E C 


Essence and Existence 

SfepHctsm and Antmal latth Jntrodwtton to a 
System of Philosophy By George Santayana Pp 
XII + 314 (London, Bombay and Sydney Con 
stable and Co , Ltd , 1923 ) las net 
The life of Reason Or the Phases of Human 
Progress By George Santayana Second edition 
In 5 vols Vol I Introduction and Reason in 
(ommonsense Pp xix + a9i Vol 2 Reason in 
Society Pp vni + 205 Vol 3 Reason m Religion 
Pp 1x4-279 Vol 4 Reason in Art Pp 1x4230 
Vol 5 Reason m Science Pp ix 4 320 (London, 
Bombav and Sydney Constable and Co , Ltd , 
1923 ) 8r net each vol 

M r S \N TAYANA has a wonderful gift of expres- 
sion and writes with a distinction and (harm 
which arc an unending source of dehght Yet he 
leaves his readers with a strange unsatisfied feehng 
not free from a touch of resentment He is a true 
poe*^, who can write prose with all the rhythm of verse 
Bom m Madnd of Spamsh parents, he tells us that 
he has chosen our language for his literary expression, 
though it IS nut his native tongue, because he con- 
siders that so far as containing truth is concerned 
one language is as good as another, and he prefers 
ours Also, what is truly admirable m a philosopher, 
he finds it adequate When we read, however, his 
sustamed but pleasant and well balanced soliloquising, 
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wre cannot but wonder why he should suppose that 
we are interested in his want of mterest m what 
interests us Yet this is the whole burden of his 
philosophy 

Mr Santayana told us in a recent book that when the 
War came it found him at Oxford, and he remamed 
there, apparently because he could look on without 
taking part, indifTerent to the result, and comparatively 
undisturbed He was content to leave the issue to 
the statesmen and soldiers , the folly and the wickedness 
of It might sadden him, but his care was that it should 
not attach him or invade his philosophic calm In 
the same spirit he now contemplates the scientific 
revolution in mathematics and physics which has 
produced in our time an intellectual upheaval It 
interests him, of course , he thinks it may mean that 
he IS living to see the emcigence of a new concept of 
nature, a new cosmology, comparable with those of 
Ilcracleitus, Pvthagoras, or Democritus, but as a 
philosopher he has no part in the matter, and the 
issue, whateser it be, will not disturb him He 
glories in the fart that he does not understand the 
new pnnciplc and is easily and comfortably warned 
ofi the attempt to understand it He knows he has 
not the technical equipment of the mathematiaan, 
and so he must and will accept the new discovery 
whenever the mathematicians and physicists tell him 
they are agreed 

It IS possible there arc many students of science 
who will heartily approve this maxim of the aloofness 
of philosophy from all actual scientific research It 
seems to express exactly what the great scientific 
leaders of the nineteenth century were always insisting 
on, the positivity of physics, the speculative nullity 
of metaphy sics Gladly will they respect the moralis- 
ing, soliloquising, mvsticising philosopher, especially if, 
like the author we are considering, he be endowed 
with poetic genius, so that he will not interfeie with 
the stem experimental work in which science is engaged 
But if that ideal would suffice for the last century 
It fails utterly to satisfy the present The coming 
of the theones of relativity has changed the whole 
aspect of the scientific world and the whole attitude 
of men of science to phdosopby and of philosophers 
to men of saence Saence and philosophy are now 
engaged m a conjomt undertakmg, the adaptation 
of the human mind to a new cosmogony forced upon 
It by the necessity of fitting experimental facts into 
natural conceptual frames 

What then, in the present state of our science, has 
Mr Santayana to tell us which is positive ? What is 
the substantive port of his contribution ? He has 
something very defimte to say, and whether he knows 
It or not, and whether he cares that it should be so 
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or not, It proves to be singularly m accord with the 
significance and direction of the new scientific theones 
He tells us he u a matenahst, but adds that it may 
be he IS the only philosopher who is All that this 
seems to mean is that, with Spinoza, he seeks the unity 
of the world in an objective and deterministic pnnaple 
rather than, with Leibniz, in a subjective and creative 
pnnciple He is no more materialist in the ordinary 
acceptation of the term than Spmoza is atheist His 
theory, however, merits the attention of expen 
mentalists 

His theory is that “ existence ” is not a datum 
We can have no image of it and no idea of it We 
accept It With “ animal faith ” What is ‘ given ” to 
the mind m knowledge is not the existence of objects 
but theu: essence This is true of the mind itself, of 
the cogito ergo sum, equally with the objects of the 
physical world Essence is not a subjective eject 
It IS objective in the fullest meaning of the term 
This rejection of existence as a datum is of special 
sigmficance in philosophy, for it serves to separate 
Mr Santayana from the realists with whom his 
‘ matenalism” would seem naturally to assoc late 
him, from those who, like Prof Alexander and Prof 
Lloyd Morgan, insist on the importance of assuming 
the existence of the non mental world, even though 
It may need to be accepted ‘ with natural pietv ’ 
But It IS of peculiar significance in saence, for if 
Einstein and the orthodox relativists are right, science 
has no longer any use whatever for this relic of an older 
world-view and its pious preser/ation is a superstition 
Santayana's doctrme therefore, which does not reject 
existence but denies that it is a datum and excludes 
It from knowledge, is smgularly m accordance with 
the theory that m physical science we are not con 
templating absolute existence but co ordinating 
phenomena by means of mvariants The “animal 
faith ’’ which makes us believe the existence of a 
datum IS not the philosophising will to believe or 
reason for believing it is the ordinary man’s intuition 
or instinct 

What then is essence, or rather what are the essences, 
which Mr Santayana presents as the objective reality 
of things known ? To the philosopher it is perhaps 
enough to say that they are the Platomc Ideas inter 
preted m a modem wav, a concept which recalls 
Croce’s {esthetic images, except that essences are not 
the creations of a fantasia, or the expressions of 
intuitions, but passively discerned objects We are 
more interested, however, to know what is their status 
m science They are, we are told, the mdispensable 
terms m the perception of matters of fact and they 
render transitive l^wledge possible They are dis 
tinguished therefore from “ hits of sentience ’’ or pure 
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sense-data, on one hand, by their external reference 
and from existents or pure existences, on the other 
hand, by theu: relatedness The value of the doctrme 
to science is then that it takes us behmd all such 
philosophical distmctions as pnmary and secondary 
quahties, umversal and particular ideas, abstract and 
concrete terms, giving us at once what is ultimate 
in the reference to reahty Mr Santayana takes as 
an illustration the colour quality ‘ yellow ’’ I may 
see a buttercup, the intuition is then a sensation , 
or I may see it with my eyes shut, it is then an idea 
or a dream , or I may see it with my eyes open when 
there is no buttercup there, then it is halluanation 
Whatever be the difference m the mode of apprehending 
or in the object of reference, the essence yellow is 
one and identical 

To see the relevance of this theory to scientific 
research we have only to recall the endeavour of Mach 
to construct science out of the relations of sense data 
Mach found he had to fall back on a quite arbitrary 
hypothesis of parallelism How different his task 
might have appeared had he had this conception of 
essence His difficulty was to get to existence, and 
this demands belief If, on the contrary, with Mr 
Santayana, we start from the realm of essence, which 
demands no belief, we may at once find conclusive 
reasons for believmg that sundry mtuitions of parts 
of It exist m fact This discrimination of essence 
brings too a wonderful clearness to the comprehension 
of the nature of scientific research All data and 
dcscnptions, all terms of human discourse, are essences, 
mexistent Existence is an mtuition, inexpressible, 
not knowledge but ignorance, a purely animal faith 
The distmcuon cuts science free from all the per 
plexities and antmomies which arise when reality 
IS identified with existence (eg the nonexistence 
of the past and future, the mextensr eness of the 
present) 

Having expounded this important distmction of 
essence and existence, Mr Santayana then proceeds, 
somewhat to our surprise and with at least the apfiear- 
ance of complete inconsistency, to select from the 
essences the philosophical concept of substance and 
the naturalist concept of matter to be the foundations 
of his new Jerusalem, a system of philosophy wbch 
we are led to expect is shortly to appear We look 
forward to it with deep mterest, for the present mtro- 
duction shows him mspired mth a new vision and 
emboldened to undertake constructive work His 
book closes with a cntical epitome of the lustory of 
modem philosophy in which, except Spmoza, each 
leading philosopher u pelted with epigrams, and 
iromcally dismissed 

H. WiLDON Ca*r 
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Evolving Biology 

Outlines of Evdutionary Biology By Prof Arthur 
Dendy With Glossary of Technical Terms Third 
edition, revised and enlarged Pp XI1U+4S1 
(London Constable and Co , Ltd , 1923 ) i6s net 

W £ extend a welcome to this revised and enlarged 
edition of m exceedingly useful book, which 
has been a favourite since it was first pubbshed some 
ten years ago 1 1 is an introduction to the study of the 
principles of biology, well thought out by a teacher of 
experience, who has himself made important contribu 
tions to the science There are five parts, dealing with 
the following subjects the structure and functions of 
organisms and the cell theory , the evolution of sex , 
variation and heredity , the theory and evidence of 
orgamc evolution, with particular insistence on adapta 
tions , and, finally, the factors of oiganic evolution 
What gises the book its particular merit, in addition 
to the indispensable qualities of lucidity and good 
judgment, is its concreteness Prof Dendy is always 
bnngmg the student mto touch with concrete examples 
which illustrate the pnnciples discussed and enable 
the reader to get a firmer grip 
There is throughout the book a scientific good humour 
Thus when the author is discussing such a thorny 
question as the transmissibility of mdividually acquired 
somatic modifications, he is temperate m his language 
and judicial in his survey He does not dogmatise and 
he does not suggest that the only tenable position is 
Lamarckian , and yet he is not in the least wobbly, as 
this quotation may show 

“ On the whole, then, the available evidence seems 
to indicate that suddenly and exceptionally acquired 
characters, such as mutilations, are occasionally but 
only rarely mhented to such an extent as to be recog 
nisable, while, on the other hand, characters which are 
due to the continued action of some external stimulus, 
extending perhaps over many generations, in the long 
run become so firmly impressed upon the organism 
that they afiect the germ cells as well as the somatic 
cells and thus bu ome truly blastogenic ’ 

We happen to thmk that this is a misinterpretation 
of the evidence, but our point is that Prof Dendy puts 
the problem before the student in an emmently fair 
minded fashion 

The author wishes good speed to the investigators of 
the ''hemical and physical processes that go on in the 
living body, but he denies that the formula: of chenustry 
and physics can be made t6 cover all the phenomena 
of life 

We may, perhaps, believe that, as bving matter 
became more and more complex in its structure, it 
entered progressively into new energy relations with its 
environment, which became more and more unlike 
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those exhibited by manunate matter, until at length 
they passed m some respects altogether beyond the 
rea^ of chemical and ph^ical expirations ” 

This appears to us to be, on the whole, the scientific 
position at present, though the wording is a little sugges- 
tive of the idea that mind is a resultant of complexi- 
fying proteins and energy relations, which is absurd, as 
Fuclid used to say when he was tired Moreover, it is 
open to question whether there is any “ inanimate 
matter ’ anywhere But what we wish to say is this, 
that if we shared Prof Dendy’s non mechanistic views, 
as we do but more also, then we should not entitle a 
chapter “ the mechanism of evolution ” The point 
is that evolution transcends mechanism, and, if that 
IS so. It IS a pity to say mechanism when you only 
mean modus operandt !■ or there can be no doubt that 
if one says mechanism ’ often enough in reference to 
vital processes, people will end in bilieving us, and we 
shall believe it ourselves I 

We have referred only to a crumpled rose leaf, for 
we really think that the book is as good as any hook 
has a right to be It is singularly attractive in every 
waj — beautifully pnnted with manj interesting illus- 
trations of great mterest , and it is a personal deliver 
ance Most alteration, naturally, has been made in 
the part dealing with heredity There is a valuable 
glcasary, but we think it was a psychological mistake 
to put It in the forefront of the book What a thorny 
hedge to these fair pastures ! 


Natural History of Pheasants 

A Monograph of the Pheasants By Wilham Beebe. 
In 4 volumes Vol 4 Pp xv + a4a + 23 coloured 
plates + 37 photogravure plates + 6 maps (London 
H F and G Witherby, 193a ) laf lor net 

T he fourth and final volume of this great 
Monograph 1 treats of the golden pheasants 
(Chrysolophus), the bronze tailed peacock pheasants 
(Chalurus) the peacock pheasants (Polyplectron) the 
ocellated pheasants (Rhemardius), the Aigus pheasants 
(Argusianus), and the peafowl (Pavo) 

These groups compnse forms of surpassing beaut> 
of plumage and remarkable habits The life histones 
of a number of the speaes treated of were prev lously 
unknown, smee no ornithologist had ever penetrated 
the remote fastnesses in which their hves are spent, 
while in the case of others much remained to be learned 
Mr Beebe’s researches have hfted the veil which has 
hitherto masked the ways of many 
To the illustration of the seventeen species and sub- 
speaes here desenbed, twenty-two coloured plates 

* PrevtM* noticn relating to thii Monognph appeared in Natukb vol 
loa p jof id 107 p 835 andvd no p 103 
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are devoted, twenty-seven exquisite photogravure 
plates depict their haunts, nesting sites, courtship 
and dancmg places , while a senes of maps illustrate 
the geographical distnbution of all the forms 
Regarding the two speaes of Thaumalea, the golden 
and Amhersts’ pheasants, though both have long been 
familiar m captivity or m a semi-domesticated state 
yet little or nothing was known of them m their native 
haunts This is well illustrated by the rase of the 
former bird Although this beautiful speaes has been 
kept m captivity for centunes (even pnor to 1747 in 
England) yet m a wild state probably no other pheasant 
was so absolutely unknown to naturalists Mr Beebe, 
however succeeded m penetratmg the bird’s exceed 
mgly remote retreats and gives a graphic account of 
Its home life m the deep rugged mountom forests of 
Central China Here he witnessed its wonderful court 
ship, m whic h the gorgeous ru£E of the male plays an 
important part, but all his endeavours, however to 
find Its nest were unavaihng, and it still remams to 
be discovered The same great difficulties were 
expenenced in the search for the Amhersts pheasant 
For many days the bird remamed but a phantom 
until at last a glimpse of " its royal self w ts pre 
sented m its remarkably fine home in the forests on 
the frontier of Yunnan and Burma, where it haunted 
the steep sides of lofty valleys traversed by rushmg 
tonents Here the author saw the cocks m all their 
glory of ruff and body plumage, and beautiful be>ond 
description Apart from the pleasure of recording 
their actions, Mr Beebe was not able to add much 
to the httle already known, and failed to find a nest 
From discussing the typical pheasants the author 
proceeds to treat of those of the Argus group (Argus 
laninjB), commenemg with the bronze t^ed peacock 
pheasant (Chalurus) This genus mcludes two species 
which are confined to the Malay States and Sumatra 
respectively Both are rare m thfir native haunts 
and m collections, and have never been kept m captivity 
Practically nothmg was known of their life histones 
pnor to the authors mvestigations The Malay in* 
species (C tnoptnatiu) — a true bird of the wildness ” 
—inhabits the dense jungles of the central mountains 
of the Penmsula Hitherto the knowledge of this 
species has been denved from skins, and many days 
passed after Mr Beebe reached its haunts, which 
ranged from humid dark ravmes to summit ndges 
where warmth and brilliance prevailed, ere he was 
able to catch even a ghmpse of the bird Eventually 
he came across a party from which he secured a speci 
men, and was shown a nestmg site on the side of a 
rocky defile The Sumatra speaes (C chalurus) is 
an mhabitant of the mtenor of that great island, 
where no white man has seen it ahve 
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The peacock pheasants (Polyplectron) are ornamented 
with many gorgeous metallic eye-spots, which are 
most developed m the male and are displayed by 
him dunng courtship Mr Beebe found the grey- 
backed speaes (P bicakaratum btcakartUum) occumng 
smgly or m small families among the mountains of 
Burma and Western China, where they are shielded 
by temble growths of thorn cane They seldom fly, 
but skulk through the jungle m the day time and 
roost on trees at night Onte the haunts were dis- 
covered they were found to l»e not very uncommon, 
and their courtship, one of the most remarkable among 
birds, was seen to commence with a lateral display, 
although the climax was reached m a wonderful frontal 
performance m which every ornament of the males 
plumage was brought to bear to influence the little 
female The Malay speaes (P malaccensts) is a native 
of lowland jungle where it is well guarded by a myriad 
tropical terrors which nse at every foot to dispute 
advance mto its domim It proved to be the most 
difficult of the Malay pheasants to locate Day after 
daj the search had to be given up ind it was only 
when Mr Beebe resorted to trackmg by himself alone 
thit sucicss tame, and even then he hid to figlit his 
way and suffer much for even a bnef peep of these 
splendid buds \t last, howev er, in a land of dreadful 
sileme, leeches, sand flies and mosquitoes, he found 
the objcels of his search in fair numbers 1 he Bornean 
species (P schlnenmchm) is a native of the hilly 
jungle near the centre of the island Of this speaes 
the author was only able to obtam a handful of feathers 
from a bird trapped by a Dyak, nor could he learn 
an>thmg trustwortbv about this pheasant from the 
natives, who are well versed m all the other species 
Hence he concludes that it must be exclusively un- 
common Of the three other species of this genus, 
P katsumata, P napoleonts and P bi’Ulcaraium 
germatm he was unable to visit the haunts in the 
Islands of Hainan and Palawan and in Cochm Chma 
and Siam, but he gives accounts of their histones so 
far as they arc known 

The ocellated pheasants (Rliemardius) arc large 
birds as strange m appearance as they are rare and 
mvstenous in hfe Their general characters umte 
them closely with the Argus pheasants, but they are 
much less speiialised Like them they have the 
remarkkble habit of clearmg small tracts m forests 
as arenas for their displays Two forms are known 
The Annam speaes (R ocellatus), a magnificent bird, 
has a smgular history, for its identity was founded 
on several feathers, from an unknown source, dis- 
covered m the Pans Museum pnor to 1S56 , but it 
remamed undes< nbed, and it was not until 1883 that 
a speconen procured by Commander Rhemart set 
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all doubt at rest as to its distuictness Very few 
examples have been obtained from its haunts in the 
dense mountain forests which separate the Laos 
country from Annam — a region which is inhabited 
by semi savage tnbes The Malay speues {R 
mgrescms) is also very rare, and only a few specimens 
were procured among the central mountams of the 
Pemnsula Mr Beebe tells us that it is the most 
mystenous of all the birds of the Argus group He 
lived m their neighbourhood heard their calls, found 
a dancmg arena of an mdividual that had met with 
disaster, and yet, after weeks of search, he never 
caught a glimpse of the bird itself 
The Argus pheasants (Argusianus), of which three 
speacs are known, Mr Beebe regards as bemg in many 
ways the most extremely ornamented and specialised 
members of the pheasant family The adult males 
measure six and a half feet m length , two thirds of 
this IS taken up b> the central tail feathers, while 
“ the ocelli on the secondaries are marvels of design 
and shading, resemblmg marble like spheres revolvmg 
m separate sockets, and all with bright hghts as 
exquisite and effective as if carefuUj planned for some 
exact and dehcatc purpose ” I he evolution of these 
‘ eyes ” is illustrated m one of the coloured plates 
The males make, and keep clear, large dancing areas 
m which they call the females and where they show 
off their marvellous frontal displays Regarding the 
Malay speaes {A argus) and the Bornean bird (A 
gnayt), the author tells us that few white men have 
shot or seen them m their wild homes, owing to the fact 
that “ no deliberate attempt has been made to circum- 
vent the birds, or to adapt ones approach to the 
peculiarities of life habits ” Hence he was very anxious 
to make as thorough a study as possible of these marvel 
lous creatures At first he was pessimistic, bemg told 
that he would not be able to get further than heanng 
the birds Many of their habits are affected by their 
cunous practice of creating special places — a cleared 
arena about three yards in diameter— m the forest 
jungle, where the male displays before the female 
Mr Beebe found that it was here alone that he could 
observe the birds, and, havmg made good use of this 
discovery , he has been able to give elaborate descrip- 
tions of what he observed Ihe tlurd species, the 
double spotted Argus pheasant {A hpwwtatus), is 
only known from a portion of a feather, without a 
history, found in the British Museum in 1871 This 
differs so deudediy from any correspondmg feather 
in the known species, that the author has little doubt 
that it represents a distinct form 
For the two speaes of peafowl, Mr Beebe has estab 
lished a sub-family (Favonmte) “ on account of the 
character of the tail moult, which typically is from 
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the central pair outward " They also “ form a dis- 
tmctly isolated group, and we have no idea of their 
Ime of ancestry The femoto caudal muscle, for 
example, is absent m Pavo and m Meleagns [the 
Turkeys] while present in all other gallinaceous birds , 
the synnx m Pavo is simpler than m any others of 
Its family” Of the two species, the well-known 
Indian bird (Pavo ensiatus), from which the domestic 
bud IS descended, is a native of India, Assam, and 
Ceylon Its habits are well desenbed by the author 
from personal observation Semi domesticated pea- 
fowl occur m many parts of India and are considered 
sacred birds , while the black wmged form is a very 
remarkable sport or mutation occurring sporadically 
among domestic Indian birds, sometuncs one or two 
appealing m a brood Albmo birds are never found 
m a wild state The second speaes, the green peafowl 
(P muheus), is a native of Chittagong, Burma, Siam, 
Cochin China, Malay Penmsula, and Java The habits 
of the two species are almost identical, where Indian 
birds only are considered , but even where the green 
bird IS most abundant, it occurs m small isolated 
groups, which arc extremely scdaitary 
Mr Beebe is to be heartily congratulated on the 
completion of his great work Many excellent Mono- 
graphs devoted to vanous groups of birds have appeared, 
includmg pnnccly volumes on the pheasants, but no 
treatise on any group has ever been so enriched by 
the researches of its author as this Yet, Mr Beebe, 
great traveller and naturalist as he is, only achieved 
success with many speaes through his unfailmg 
enthusiasm and a remarkable display of indomitable 
determination Indeed he failed only where success 
appears to have been humanly impossible 

W E C 

Vitamins. 

Vital Factors 0/ Foods Vttamtns and Nutrition By 
C Lllis and Frof Annie L Maclcod Pp xvi + 391 
(London Chapman and Hall, Ltd , 1933 ) 35; net 

I F there still remam people sceptical of the existence 
of what have been called ‘ vitamms,” this book 
should go far to convmce them that there are certam 
elusive substances, present in food only m the most 
mmute quantity, but nevertheless necessary to enable 
growth to take place and to mamtam normal health 
The reviewer is unaware of the publication of any 
other work on this subject of so comprehensive and 
impartial a nature as the present one In a branch 
of knowledge on which so much research is still being 
earned on, it is not to be expected that the very 
latest diBcovenes should find their way to a text- 
book, but that of Ellis and Macleod appears to have 
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omitted little or nothing up to Uie date of its produc- 
tion It will be found very useful 

Like most new and far-reaching discoveries, that 
of vitamms has not escaped the danger of being regarded 
as displacing or reducing to little importance previous 
work on such matters as the energy value of food 
While it IS perfectly true that, m the absence of viu- 
mms, no amount of food, however great, sufhccs for 
health. It IS nevertheless equally true that no amount 
of vitamms can compensate for a lack of energy 
value In actual practice, however, there is, under 
certam conditions in which fresh vegetable food is 
absent from the diet, more nsk of damage to health 
from this factor than from absence of total quantity 
Such, for example, is the position of those populations 
which live mamly on ncc, or m circumstances in which 
preserved or canned food is the chief article consumed 

Ihe reviewer is glad to note that the authors have 
adopted Drummond’s suggestion of dropping the final 
e of the original name “ vitamine ” and appendmg a 
capital letter to express the particular kind of vitimin 
referred to This practice is rapidly bemg generally 
adopted, since it is, on the whole, more satisfactory 
than any other that has been advocated The ongm 
of the name will soon be forgotten and it will liecomc 
just a name, like “ enzyme,” which docs not suggest 
yeast whenever it is used In connexion with the 
title of the present book, it mav be noted that there 
are other factors of food equally as ‘ vital as \ itamins 
The term “ aaessory factor,” sometimes used is apt to 
suggest on the other hand, that these factors \rc only 
of subsidiary importance 

A bnef account of the elementary principles of 
nutrition precedes the main subject Ihis appears 
to contam all that is needed for the purpose We may 
ask, perhaps, if water, salts, and vitamins are to be 
added to the traditional fats, carbohydrates, and pro- 
tems as necessary constituents of a diet, why omit 
oxygen ? The first chapter is devoted to a general 
aaount of the nature of vitamms, with a history of 
their discovery It is pom ted out that we do not 
know how they act In many wa>s they behave like 
catalysts , m other ways, they seem more related to 
the chemical messengers or hormones Mtfollum 
directs attention to the fact that they do not behave 
as hormones m the sense of bemg produced in one 
organ for the purpose of bnnging alxiut reactions m 
other places They are not formed by the animal 
organism at all, so far as we know 

A useful account of experimental methods is given 
m the second chapter It is to be feared that in- 
attention to freedom from traces of vitamms in the 
control diet has been the source of erroneous state- 
ments As to their chemical nature, we have still 
MO. 2816, VOL. IT 2] 


practically everything to learn Like enzymes and 
hormones, they are so extremely powerful that we 
can remove more and more unessential impurities 
from them, without affectmg their activity Thus 
we finally arnve at a trace of a substance which has 
very few chemical properties of any kmd Some 
method by which these substances can be readily 
separated from large quantities of the materials con- 
taining them has yet to be worked out Possibly it 
may be found m an application of the adsorption 
method used with success by Willstatter m the case 
of enzymes 

The maku\g of com entrated preparations is described, 
but it IS to be regretted that the extravagant cost of 
commercial products in relation to their actual content 
in vitamins is not more insisted upon As Drummond 
has well pointed out, eggs and oranges are equally 
useful at less than a fiftieth of the cost If a reason- 
ably varied diet with fresh fruit and vegetables be 
taken, there is no need to worry about vitamins 
It Is curious that so many people fail to realise that 
vitamms are not drugs to be taken under medical 
direction, but natural constituents of food It does 
not matter how much of them be taken, provided that 
It IS enough 

Detailed discussion is given of the various disorders 
associated with deficiency of vitamins It is here 
that the question as to whether there arc more than 
the three (\ B and I ) vitamins comes into prominence 
Three chapters are devoted to practical problems of 
appropriate diets for infants and adults, and a final 
chapter on the interesting question of the vitanm 
requirements of fungi moulds, and bacteria is added 
An appendix gives tables of the distribution of the 
vitamins m various articles of diet It is a remarkable 
tact that although some animal products are rich 
m certain vitamins the ultimate soun e of tliese appears 
to be in all cases the vegetable kingdom 
The book may be highly recommended Iht work 
of ai many different investigators is given that the 
reader is at times rather bewildcied, and a summarv 
of the established data, gnven at the end of each 
chapter, would be x welcome addition There is, 
however an exrellent index M Bayuss 

The Atom of To-day 

The StrurtHre oj the Atom By Prof F N da t 
Andrade Pp xv + 314 (London G Bell and 
Sons, Ltd , 1933) lAi net 

T O give a comprehensive cntiral survey of the 
prevailing theories of atomic strueturc and to 
mdicatc their tnumplis and inadequacies in a volume of 
reasonable si/e is the professed object of tlie book under 
Q 2 
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review This is a bold design It is all the greater 
pleasure therefore to record that the book is an almost 
unqualified success It is moreover heartily welcome 
for It provides just that critical mtroduction to modem 
atomic speculations which should be in the hands of 
every student and can be read with profit by most re 
searchers Such a book has until now not been avail 
able m English and the want is scarcely filled by the 
recent translation of Sommerfcld s classic work which 
IS rather too long and elaborate and somewhat too 
one sided (spectroscopic) to be entirely suitable in this 
connexion 

To come to details The book is divided mto two 
parts dealing with the existence and properties of the 
nucleus and with the extra nuclear structure respec 
tively In Part I after a short historical mtroduction 
the first evidence for the exceedingly open structure of 
the atom is presented in detail as derived from the 
passage of swift corpuscles through matter An 
important feature is the account of the work of Lcnard 
on the ahsorpti in of swift cathode rays nc w too often 
overlooked which started atomic speculation on its 
present path There follows an excellent icrount of 
the work of Rutherford m establishing the nuclear 
structure with its extensions by his school and then the 
ridioactivc evidence, in luding the recent work of tills 
on the phot jelcctnc effect md the interesting specula 
tions f Meitner 1 he re is next a discussion of the 
modem work on very close collisions between a particles 
and light nu lei — irtificial disintegrations by Ruther 
ford and the dec lations from the law of inverse squares 
A chapter on p sitivc ra>s with \ston s law of mtegml 
atomi masses concludes the nuclear evidence In this 
chapter there is one of the few questionable omissions 
In a paragraph on tlu s( pirition c f isotopes Harkins s 
work on hydrogen chloride is alluded to but there is 
no mention of the very elegant w rk of Bronstcod and 
Ilevesy cn mercury 

Part I then concludes with a cnti il account of 
such theory » f the nucleus as is >et pcssible and two 
short 1 ut necessary digressions one n \ rays from the 
clossi il print of view and the other on the general 
empineal laws of optic al spectra Both ire good but 
except! n can be taken to smaller points m the optical 
chapter To emphasise the fa t that the majority of 
known at mic spec tra have not yet been ordered into 
series is to overlook the f ict tliat the time is still short 
during which there lias been a real theoretical mcentive 
so to order a diffi ult spectrum But the yearly output 
of such spectra at least partially ordered m senes is now 
considerable Agam it is unfortunate that it has been 
stated that atoms m general emit tm optical spectra 
when wc now have Al HI and Si IV But this, no 
doubt like the statement already partly untrue that 
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there is no detailed theoretical foundation for optical 
terms of the forms of Rydberg and Ritz, is evidence 
rather of the present rate of progress than of inadequaues 
m the book The general theory of these term forms 
was aimouneed by Bohr at the recent meetmg of the 
Bntish Assocution 

Part II , on the extra nuclear stmeture starts with two 
long chapters on the dynamical model of atoms of one 
and more than one electron Clear as they are, these 
are the least satisfactory chapters m the book we 
return to their consideration later on They are 
followed by a concise account of Bohr s general theory 
of atomic structure which could perhaps be bettered m 
mmor pumts The discussion of firmness of bmdmg 
compared to orbits of the same quantum number in 
hydrogen could be made clearer by an explicit definition 
and use of the effective quantum number of the 
external keplenan loop of the orbit and its relaUon to 
the actual total qutmtum number Agam no clear 
distinction is made between the true relativity effect on 
a Keplerian orbit and the similar effect due to deviations 
m the law of force from the mverse square such as 
occur in practice from the vanable screening Fmally 
It IS stated m error that the fifth and sixth electrons are 
bound in a and the thirteenth and fourteenth in 3t 
orbits — a statement contradicted by the relevant table 
on page 324 The error repeats an early statement by 
B ihr which he has supersnied by this table 

Following this there is an excellent sympathetic 
account of static models of the atom and their value 
in organismg the facts of chemistr) This chapter 
makes it clear in an intcrestmg way that though all 
attempts to make static models with any natural 
physical reality are a waste ut time sue h models like 
the clastic spheres of the kinetic theory have a large 
legitimate pi ire m the sun The book concludes 
With what shiuld prove a very useful survey of the 
present ihiotic state of magnetic theory 

To return to the hapters on the dynamical atim 
The reviewer would make the general criticism that they 
present the subject from a pomt of view which without 
prejudice may be called too 3ommcrfeldian With 
out in any way bclittlmg Sommerfeld s classical rontn 
butions it IS the correspondence pnnciple and the 
fundamental frequencies of the atomic system Bohr s 
method of attack and not the Wilson Sommerfeld 
quantum conditions, which ought to be made funda 
mental above all in a book for physicists Ought u 
the word for rcas ms which the author of this book has 
himselt formulated as clearly as possible for this is the 
method which seems to work best and to be m closest 
touch with physical reality His prefatory quotation 
of Kclvm should be re quoted — Nothing can be more 
fatal to progress than a too confident reliance on mathe 
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matical symboU , lor the student is only too apt to 
take the easier course, and consider the formula and not 
the fact as the physical reahty ” In effect this makes 
the section on elliptic orbits sad reading , we are also 
given Sommerfeld’s admittedly unsatisfactory attempt 
to give a theoretical basis for Ritz s term form It is 
much to be desired that we might have had instead 
Bohr s elegant proof of the Rydberg form for central 
orbits (now superseded, as mentioned above), which is 
both physically and mathematically unexceptionable 
It IS possible that this was not available to the author, 
though It lias been current for some tune 
It is only just and nght, however, that this review 
should close as it began on a note of praise, for the mei^ 
of the book are many and its defects few Vo one t -m 
have anythmg but praise for the system and selection of 
references which leave nothing to be desired and for the 
exquisite photographs hy Blackett, Aston Past hen 
biegbdhn, and de Broghe reproduced m the four plates 
The book should go through many editions- the more 
the better R H 1 owi ta 


The Physical Aspect of Physiology 

(1) Inier/aaal Forcet and Phmomma tn Physiology 
Betng the Ilerter lectures tn New York tn March, 
1922 By Sir William M Bayliss Pp ix+196 
(London Methuen and Co , Ltd , 1923 ) -js 6 d 
net 

(2) The Vato Motor Syslew By Sir WiHum M 
Bayliss (Monographs on Physiology ) Pp v + 163 
(London Longmans, Green and Co , 1923 ) ^s 6 d 
net 

(3) The llectncal Action of the Human Heart By 
l)r Augustus D Waller Edited hv A M Waller 
Pp IX + 103 (London Unisersity of London 
Press, Ltd , 1922 ) ts 6 d net 

H owever distinguished a man of stance may 
be, we still expect the books he writes to 
increase hts reputation These two hooks by Sir 
William Bayliss will scarcely do this It is not that 
they are bad books, but that they are not good enough 
for so distinguished an author 

(i) The volume on “ Interfacial Fortes and Pheno 
mena m Physiology ” is lucid and readable, and will 
ccrtamly stimulate to further thought many who are 
interested m the problems lying on the borderland 
between the physical and the biological sciences , 
but here its virtues end In the first chapter we are 
mtroduced to the electron theory of the atom and the 
latest work on crystal structure , but the promise 
of this chapter is not mamtaincd The treatment 
of the subject is almost exactly the same as that in 
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the first edition of the author s ‘ Prmciples of General 
Physiology ” Though the advances of the intervening 
seven years are mentioned their bearing is not always 
recognised hor example. Sir William Bayhss per- 
sists in calling protein solutions * emulsoid,” while 
confessing that emulsions never behave hke protem 
solutions, and he makes no use of the insight into the 
constitution of colloidal solutions that the work of 
McBam gives us It is probably the hypnotic effect 
of the word ‘emulsoid’ that makes the author assume 
that a protein solution must inevitably behave as a 
heterogeneous system 

The classical theories of surface tension and adsorp- 
tion are all based on statistical mechanics, and it is 
just when we come to the mechanism of the hving 
cell that statistical theory fails us These theones 
have licen available to physiologists for many vears 
and have been of scarcely any use because no precise 
deductions can be made from them in connexion 
with physiological problems Ihc new treatment of 
surface phenomena that we owe to Langmuir and to 
Adam holds immense possibilities for the physiologist, 
yet Sir William Bavliss dismisses Langmuir almost 
summarily There are cases where statistical theory 
IS of use to physiologists, notably m the treatment of 
processes that go on in a relatively simple medium, 
such as blood The particular theory that has proved 
of most use here is the 1 aw of Mass Ac tion, but this 
law we are told we ought not to use Sir William 
Ba>liss adopts the attitude of one who reproves a 
friend for removing a nut with hammer and cold chisel, 
while he admits that the only spanner available does 
not fit 

(2) The book on “ The Vaso Motor System ” is 
more purely technical It contains i useful summary 
ol the work done on the control of the blood flow 
through artenes and lapilhnes Much ol the evi- 
dence at present available is lunfused and conflicting 
As one of the most successful investigators in 
tlus branch of physiology, we might reasonably have 
expected Sir William Bayliss to sum up the evidence 
judu I illv, and to give us the benefit of his conclusions 
on doubtful points 1 his he does not do He merely 
states all the results obtained bv all the workers, and 
leaves the reader to pick his way among them as best 
he can 

(3) The late Prof Waller s Ixwk on ‘ The Electrical 
Action of the Human Heart consists of a senes of 
four lectures delivered bv the author m 1913 The 
first two leitures contained a resume of certain facts 
and theones based on the authors work with the 
capillary electrometer, and a cumpanson of these 
early results with those obtamed by means of the 
stnng galvanometer of Emthoven The remainmg 
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two lectures are devoted to a discussion concerning 
the significance of certain features of the electro- 
cardiogram ^ 

Trom a historical point of view, this little book is 
of considerable interest , but m a subject so young 
as electrocardiography, a period of ten jears is sufficient 
to bring about considerable modification m views 
previously current, and the omission of references to 
the more recent work cannot fail to detract from the 
value of hypotheses based on the earlier experiments 
One cannot help feeling that the views expressed are 
those of an advocate rather than a judge In such 
small and unimportant details as the nomenclature 
of the different deflexions of the electrocardiogram, 
It is sorpewhat surpnsing that a pioneer worker in 
this branch of physiologv should be so reluctant to 
adopt a phraseology which is now almost universally 
employed J f- B 

ADR 


Organic Preparations 

(i) An Advanced Laboratory Manual of Organic 
Chemistry By Dr M Heidclberger Pp 103 
(New York I he ( hemical ( atalog Lo 100,1933) 
a dollars 

(3) Organic Syntheiei an Annual Publication of 
Satifactory Methods for the Preparation of Organic 
Chemicals Ldited by J B Conant, H T Clarke, 
R Adams, and 0 Kamm Vol a Pp vii+100 
(New York J Wiley and Sons Inc , london 
Chapman and II til I td , 1933 ) 7; 6d net 

(3) A Method for the Identification of Pure Organic 
Compounds by a Systematic Analytical Procedure 
based on Physual Properties and Chemical Reactions 
By Prof S P Mulliken Vol 4 Containmg 
classified descnptions of aliout 3700 of the more 
important compounds belonging to fourteen of 
the higher orders Pp vu + 238 (New York 
J Wiley and Sons Inc , London Chapman and 
Hall ltd 1922) 30s net 

(4) Cours de chimie organique Par Prof F Swarts 
Troisidmc edition revut etaugmentcc Pp 111 1-674 
(Bruxelles M Lamertm , Pans J Hermann, 
1921 ) 50 francs 

(i) ]\ /r 1 THODSof preparation morganicchcmistry, 
iVx like all other branches of the science, tend 
to become out-of date, and probably every teacher has 
his own list culled from rcfent literature which he 
gives to those students who have to bndge a gap 
between preparations and research Indeed, if 
properly chosen supplementary preparations of the 
kind mentioned lend themselves admirably for the 
purposes of initial instruction in the methods of 
NO 2810, VOL 112] 


research, when, as sometimes happens, the research 
on which the advanced student is started does not 
mvolve the preparation of large quantiUes of initial 
material 

Ihe book under review contains a number of pre- 
parations of this kind which the author has collected 
after many years of experience of teachmg and research, 
and these he now offers to his fellow-teachers with an 
apology in his prefatory note for the fact that many 
of the details have been taken from his own work 
and that of Dr Walter A Jacobs, of the Rockefeller 
Institute Organic chemists will, however, know that 
it IS the first-hand mformation that counts, and that 
l^e author wntes of a subject with which he is fully 
competent to deal 

The book is well prmted and easy to read The 
prmter has evidently experienced difficulty in setting 
up some of the more complex formulte and the result 
is in some cases, apt to make one dizzy, but, even 
thus It IS better than the easier and cheaper method 
of attemptmg to represent such formulx in a straight 
line Dr Heidclberger has produced a useful little 
book for those teachers of organic chemistrv who 
may wish to give their advanced students some more 
difficult preparitions thin those usually to be found 
in the ordinary I ilxiratory manuals 

(2) This IS the second volume of the senes and is 
well up to the high standard set by the first 1 wenty- 
five preparations are described, and all of them deal 
with compounds likclv to be reijuired m an organic 
chemical research laboratory Fach substance is 
treated under three headings namely, (i) procedure 

(3) notes, ind (3) other methods of preparation , the 
method of procedure being given m sufficient detail 
to enable an ordmary advanced student to follow it 
with ease The notes are in every lase well wntten 
and give valuable and essential advice which will be 
of the greatest issistanie to those who have to carry 
out the preparations Brief but cogent criticisms arc 
given of other methods of preparation m the sections 
devoted to this head, and the reasons why such methods 
have proved unsatisfactory m practice are clearly 
stated 

In every case the preparation has been earned out 
by one of the associated editors and checked by another, 
and as all four of them are organic chemists of high 
standing, there is no room for error If it were possible 
to make this admirable compilation still more admir- 
able, It might be done by a freer use of graphic formule 
at the heading of the chapters — they take more room, 
but are well worth it and by piondenng to English 
lazmess by givmg where possible the volume of solu- 
tions as well as the weight For example, on p 75, 
the express on 400 g of 38 per cent ammonium 
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hydroxide ” means a calculation and therefore extra 
work 

(3) Looked at from the pomt of view of a research 

chemist of some thirty years’ standmg, the first feeling 
produced on readmg Prof Mulliken’s volume is one 
of doubt as to whether the immense labour and skill 
expended m its compilation were really worth while , 
the second is a sense of disappointment that, by the 
exclusion of all references, an opportunity has been 
lost of makmg the treatise of real value to research 
workers , for it can scarcely be doubted that the 
work IS intended for the research (hemist, because 
IS ho else would be mterested m the vast number of 
compounds tabulated ? * 

The authors “method mav, and probabl> docs, 
do all that he claims, but it is scarcely concenablc 
that any organic chemist would use it, e\en if he 
had suffident time at his disposal to enable him to 
do so The vast majority of orginic chemists, when 
the) isolate a new compound, subject it first to an 
elementary analysis and then determine its empirical 
formula by the usual methods They then look up 
the formula m Richter or m one of the many tnnual 
or decennial indexes based on cmpuical formuls as 
indeed they all are and then refer to the literature 
1 ven then identifiiation can never be regirded as 
certain until direct comp inson has been m ide Phs sical 
properties and chemical reactions are interesting but 
often misleadmg, and the lack of any reference to the 
literature prevents the chemist from doing the one 
thing he ought to do, that is, to prepare some of the 
materuil and compare it with that which he has 
obtamed In tlie event of the substance being too 
difficult or too expensive to prepare there is another 
though less satisfactory, method for establishing 
identity, and that is by prepirmg some crystalline 
derivative and comparmg this with the same denva 
tive prepared from the standard But here agam the 
author does not help, because he mentions no denva 
tives It he had given references and had described 
one or two typical denvatives, the book would doubt- 
less have been larger but it would have been infinitely 
more useful 

(4) The book before us is the third edition of a 
work which evidently finds a considerable sale on the 
(ontinent It is, as the author says, un cours ’ 
and not ‘ un traits,” and does not, therefore, pretend 
to cover the whole field of the special subject with 
which It deals Nevertheless the book contams 674 
pages, and it should be possible to deal with most of 
the more important aspects of the science m this 
space On the whole, the author has succeeded m 
compilmg a readable book, and one which should be 
of great use to the student, provided he has facilities 
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for acquiring help m the mitial stages to fill the gaps 
which the author has left It is, for example, unlikely 
that the student would obtam a workmg knowledge 
of stereoisomerism or of tautomensm from the rather 
meagre descnptions given in this book Indeed the 
basic theoretical parts are too short and too difficult 
to follow Otherwise the hook is a valuable one and 
IS well printed and set up J F T 


The Composition and Examination of 
Volatile Oils 

The Volatile Otis By L Gildemeister and hr Hoff- 
mann Second edition by 1 Gildemeister Written 
under the auspices of the firm of Schimmel and Co , 
MiltiU, near Leipzig Authonsed translation by 
Edward Kremers Third volume Pp xx+777 
(London Longmans, Green and Co 1922) 321 net 

W ITH the volume before us the hnghsh transla 
tion of the second edition of Gildemeister and 
Hoffmanns Volatile Oils is now completed Ihe 
publication of the book has unfortunately been very 
matenall) deliyed bv the War, so that a period of no 
less thin lune years has elapsed since the appearance 
of the first volume m 1913, and there are but few 
references to the results of investigations published 
smee 191 s In the second volume the oils derived 
from plants belongmg to a number of families were 
dealt with m detail , in the present work those ob- 
tained from the Rutacea (mcluding therefore, lemon, 
orange, and other ( itrus oils), Burseracea (myrrh and 
clemi) Diptcrocarpea (Borneo camphor oil), Myrrtacea 
(myrtle, pimento bay, clove, eucalyptus, cajuput), 
Umbelhfera (caraway, dill, anise celery, ajowan, 
asafetida), Lncacea (wintergreen) I abiata (lavender, 
sage tliyme, mint), Composita (chamomile, worm 
wood), and many other famibes, are considered 
The thoroughness with which the task has been 
attacked may be well exemphfied by the monograph 
on lemon oil Tables of statistics are followed by a 
map showing the districts of production of lemon, 
orange, and bergamot oils m Sicily and Calabna The 
vinous methods of extroctmg the oil are then carefully 
desenbed and the descnptions illustrated by a numbn 
of photographic reproductions Ihe properties and 
constituents of the oil are next exhaustively dealt 
with Details of the chemical exanunation of the od 
occupy 24 pages No fewer than eleven methods of 
determimng the citral present arc desenbed, and, which 
18 most important, the' objections to their use, and the 
results of the methods when tested m Messrs Schimmel’s 
laboratory, are appended 

Here and there m the work sutements may be met 
with that are now no longer correct , thus on p 49a 
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carvacrol is said to be the only phenol present in 
Spanish oil of thyme, whereas Mastbaum has shown 
that the Spanish oils of Thymus vulgarts, T Zygts, 
T htemalts, and Corydothymus captains all contain 
notable proportions of thymol , in this case at least 
the discrepancy may be dur to the lenp^th of time that 
has elapsed between the completion of the work and 
its publication To clo\ e oils i8 pages are devoted, 
and here also the description is accompamed by a map 
of the islands of Pemba and Zanribar showing the 
distribution of the clove plantations For the deter 
mmation of the percentage of eugenol m the oil a 
3 per cent solution of sodium hydroxide is reiom 
mended, whereas in the ‘ Bntish Pharmacopceia ’ 
a s per cent solution (of potassium hydroxide) is 
given 

Eucalyptus oils are very fully represented, no fewer 
than 141 being mentioned the great majonty of them, 
however bemg of saentific rather than economic value 
The rommeraal oil of E amygdaltna is now referred to 
F amygdaltna, Labill , var Australtana, Baker and 
Smith 

Ihe task of translation always a rather tedious one, 
has been admirably accomplished by Dr E Kremers, 
of Madison Wis fhe work is couched in excellent 
English reads very easily , and shows only occasionally 
a somewhat literal rendenng of the German ongmal 
Both paper and type art good, and clerical errors are 
seldom to be found 

Viewing the work is a whole, one cannot but be 
surprised at the mass of mformation which has been 
collected by the author, sifted m the laboratones of 
Messrs Schimmel, and is now offered to the scientific 
world Notwithstandmg the disadvantages under 
which the book has been compiled translated, and 
issued, It must be regarded os one of the most complete 
in cxistenie on the subject It will doubtless prove 
a mme of information for all workers on volatile oils, 
and It 1$ difficult to sec how any scientific library ran 
be complete without it 


Low Temperature Carbonisation of Coal. 

Low Temperature Carbontsaiton of Bituminous Coal 
By A McCulloch and N Simpkm Pp xu+a48 
(I^ndon H F and G Withcrby, 1923 ) i8r net 

T he low temperature carbonisation of bituminous 
coal IS a process which has received much 
attention from writers, speakers, and expenmenters, 
and Messrs McCulloch and Simpkm have made a use 
ful summary of the work that has been earned out 
The preface msists quite nghtly upon the importance 
of the subject m connexion with atmosphenc pollution 
by smoke If commercial success can be attamed 
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" Not only will it be possible to ensure a smokeless 
atmosphere, but, at the same tune, a considerable 
conservation of our coal resources will result, and the 
country will be provided with a home supply of fuel 
oil ’ 

The constitution of coal, the history of attempts 
datmg from Parker s ‘ Coalite ’ process to solve the 
problems of low temperature carbonisation, the difii- 
culties ansmg from the expansion of coal on heatmg 
and its low thermal conductivity, the proces!>es con- 
nected with the names of McLaunn, Del Monte, Fischer 
and Gluud Illmgworth and others, the nature of coal 
tar and of low temperature tar m particular, arc dis- 
cussed in turn m the seven chapters of the work 
The prmting is. clear, and forty three illustrations are 
given, most of them useful hnc drawmgs of plant, but 
some of Sir George Bcilby s microphotographs of coke 
are included 

It is very difhcult to write a book of this lund 
judicially and critically as regards large-scale opera- 
tions, unless from a first hand experience, to which 
the authors do not seem to make any claim either 
in the preface or the text The account of each 
process in existmg circumstances remams to a great 
extent a repetition of the claims made for it, although 
an exception must, of course be made of those cxperi 
ments which have been made and fully described bv 
the Fuel Research Board 

The more theoretical portions of the book make 
mention of many researches, apparently more than 
have been digested Thus, perhaps, the most stnkmg 
result obtained by Messrs Greenwood and Hodsman 
in their work on ‘Ihe Factors Influencmg the 
Yield of Ammonia during Larbomsation ” was that 
oxygen did not decompose the ammonia, but was 
used up in the prcfcrcntul combustion of other sub- 
stances The work is referred to by the authors on 
P 33 . on P 34 ‘'•‘y presence of 

oxygen is detnmental to the formation of high ammonia 
yields smee it decomposes the tmmonia produced " 

On the whole, however, the book stands as a good 
and readable account, brought well up-to-date, of a 
very important side of modem expenmental develop 
ments m the utilisation of coal J W C 


Complex Space. 

Prolegomena to Analytical Geometry in Anisotropic 
Euclidean Space of Three Dtmensttfns By Prof 
F H Neville Pp xxu+368 (Cambridge At 
the University Press, 1933 ) 30J net 

W ERE a Greek from the Academy of Plato to visit 
England, it would surely please him to find a 
title he could read without usmg a dictionary Should 
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he persist in acquainting himself with the first chapters 
he would be delighted with the precision of language 
and thought and with the homeliness of the contents 
mdeed it may be said that the number of re iders of 
this beautifully executed work will be a fair measure 
of the Greek spirit among our geometers of the present 
day To barbarians it will seem to cut right across the 
course of modem geometry with an independence 
which shows itself m nomenclature and notation in 
absence of references and most of all m the hmitations 
which the author has pi iced upon himself in the 
selection of his material This is partly accounted for 
by the fact that Prof Neville is avowedly a disciple of 
Mr Russell whose well known aphorisms are scattered 
over the book and it is scarcel> to be expected thit 
d subject written m the form whi h modem logic 
demands should develop itself along Imes wl ich ippcar 
fundamental m discovery 

The eirher pirt of the book is an introduction to 
vector analysis followed by an excellent discussion cf 
Cartesian axes and vector frames Perh ips it sh uld 
lie mentioned that onisotropi spi cd esn it imply 
an) medium thcorj— Prof Neville s words have no 
implications but arc equivalents of the syml ols of tl e 
Pnncipu Anisotropic space is flat space f three 
dimensions which does not touch the absol itc in four 
dimensions Ihc second half of the book is devoted 
to the construction of algebrai space out of those 
properties of vectors and pomts which were suggested 
as significant m the earher chapters II is is i mo t 
valuable contribution and we confine our attention 
to It 

Geometers say that a eirck is cut by i line of its 
plant at two pomts real or imagmaiy There irc 
great advantages in doing so but if aske 1 f r re isons 
they content tlierasclvcs witli e\pl umng tl at this is 
a conventional way of talkmg and that imaginary 

pomts merely stand for certam pairs ol imaginary 
numbers How they stand for tliem is not tear 1 
find a logical basis one of two methods may be adoj ted 
The first that of von Staudt consists of repficmg the 
imaginary pomts by an equivalent real ellipti mvolu 
tion any construction which has been algebraically 
thought out by the use of imaginancs at intcrmedi itc 
steps can be replaced by a more elaborate real ton 
stmction which can be actually earned out by pemil 
on paper This method has the beauty of liemg 
geometncally relevant 

The second plan which is tliat adopted m this book 
has the logical advantage of allowmg the real points 
no special pnvilege Algebraic complex space is built 
up from such fundamental relations as hold between 
vectors and vectors and between vectors and pomts 
m ordinary geometry , m other words, we remove the 
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loose convention or postulate used by the teacher 
in a hurry and carefully devise a unique construct 
withm which all the required operations can be earned 
out This however has obvious geometneal dis 
adiantages as it involves an embarrassing array of 
relations m which we have no reason to be interested 
It may be doubted if there can be any true inter 
pretation of a space m the modem sense which docs not 
deil with the group of transformations for which it is 
the accepted field The ordmary geometry as intro 
duced by Prof Neville mvolves lines directions, 
distances all accepted from expenence no such 
geometry can dispense with the idea of motion unless 
It has first laid down a senes of pustulates such as he 
dislikes This geometry which he repeatedly refers 
to is kmematical annot be any more logical and 
IS f ir less vivid when all reference to motion is excluded 
Ills onginal space is the field of sucli transformations 
and as such is really trivial m the complex domain 
To use guimctncal language wntes Kusscll 
isonh a ccnicnicnt help to the imagination Prof 
Neville s geometry reminds us of the notonous 
I u hdean pomt when it has moved for what help to 
the imagination cm come from a discussion of Imes 
perpendicular to themselves ir the bizarre metncal 
gcometrj of the isotr pii plane ? Just as the logician 
objects to Staudt s method as a search for complex 
spue withm real spicc we fear most geometers will 
not pie la mtly ac ept the t isk of picking o it projective 
properties frim the mass of metncal relations which 
Prof Neville s method imposes on them 


Georg^e Westingbouse 

A Ltje oj George Westinghouse B) Dr llcnr> G 
Prout (lor a(ommittce cf the Amcr an Society 
of Mech inicul Engineers ) Pp xiii + 37 ^ (London 
Benn Bros Ltd 1922 ) i8r net 
'■ ■p'llL American So lety of Mech inical Fngineen h is 
i undertaken to issue \ olumes dev oted to the li\ cs 
of s me of Its great men and th“ supers ision c f the work 
has been entrusted to a committee of the Society 
The first bcK k of the senes was a spec al edition of the 
autobiography of John Fntz honorary member and 
past president The present volume is the second of 
the senes 

Li the almost complete absence of personal records 
letters notes and other matenal from which a biography 
could be prepared the committee has had to draw upon 
the memories and impressions of those men still hvmg 
who were nearest to Westmghouse and the editors 
duty has been to co ordinate their contnbutions 
This method of prepanng a biography has both its 
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ad\antagc'} and disadvantages for while it helps 
towards the forming of a reiisonable perspective, the 
rtsult IS rarely of any f,reat litcrarv interest Such on 
interest althouj,h of second try significance during the 
m tn s f,encntion is a considerable asset to the per- 
petuation of his memor> 

The f,enius of Geor>,e Wcstinf^house is expressed m 
patent specific itions and in industrial processes and 
pr du ts On account of the diversity of these 
activities tlie editor his considered that a chrono 
lof,ical survey w luld he confusing and the record of 
i hievcmcnts is dealt with under the different subjects 
to which tliev applj in this manner an admirable 
summary is presented of the work of Westinghouse and 
Its value in the world of industrv 

The two m ij jr ic li tv cmtnls made by W esttnghousc 
were the Icvclopmcnt of thtairlrake which greatly 
influenced riilwvy transport and the application of 
altc m iting c urrents in the producti m and distribution 
of prwir In the f rmcr he acted primarily as an 
inventor in the latter is an industnil organiser 
Both activities rtsiilucl m the tv lution of industrial 
con (ms vtstinsi/t ind ramifying in many directions 
At the prtstnt tmt simc seventy cf these concerns 
exist In other litlds he developed the use of natural 
gas at Pittsburgh ind took out thirt) eight patents 
in this ccnncxion he did important work both in 
steam engineering and nil wav signalling and in forty 
eight y c ars he toe k out some four hundred patents 

Whether Westinghouse was greater as an inventor or 
as i manufacturer is delut able but both his inventions 
and his industrial ventures would have suffered much 
without this umquc combination of rap leities 

The greater part of the book deals with a survey of 
teehnical and m inufarluring achievements but the 
two coneludmg chapters giv c a well drawn portrait of 
Wcstingh jusc— the man I he editor shows lum to be 
a man possessing almost superhuman qualities linked 
with very human weaknesses, a man of impelling 
pers anility an idealist whise feet were firmly planted 
on the „round a genius in imagin ilion and vision, with 
marvellous powers for concentration persistence 
audacity and f irtitude to carry the fmits of his genius 
to such conclusions that they enormously lienefited 
mankind Perhaps the greatest weakness that is 
evident from the editor s presentation is a too great 
self reliance and an inflexibility of mind when once a 
decision had bien made A most outstanding char 
aeteristic was his capacity for leadership and his 
relations with his men were inspired by a man to man 
comradeship and good feeling, an instuiet which has 
become traditionally known m industry as the West 
mghousc Spirit/ which m its essence embodies in the 
highest degree loyalty and enthusiasm 
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Anstotle aad Phyrsical Science 
(i) Anstotle on Coming to Be and Passing Atoay (De 
Geneiatione ct ( omiptione ) A Revised Text, with 
Introduction and Commentary bv Harold H Joachim 
Pp xl + ^03 (Oxford Clarendon Press , London 
Oxford Lniversity Press 1938) 33s net 
(3) Ihe M orhs of Anstotle Jranslated into English 
Meieorologtca By F W Webster Pp vi + 140 
(Oxford ( larendon Press London Oxford Uni 
versitv Press 1923 ) ^s 6 d net 
(i) '"T^Ill!, treatise On ( oming to Be and Passing 
1 Away IS one of very great interest to the 
pure \ristotchan The question discussed m it is this 
the four most clementarv substances known to us 
being earth air fire and water how do these change 
into one another and how do thev form less sunple 
substan es sue h is flesh and hone ? For example 
what happens when water is boiled in a kettle > To 
such questions as this the Atomists had already given 
an appr ximatelv eorreet answer The scientific man 
will naturalh ask whether Anstotle made anv real 
advance on his predecessors if he did not why should 
we trouble lurselves about his views on such problems ? 
It must I e regretfullv admitted that be did not make 
anv such adv anee 

\ristotle seems to have been a good deal impressed 
liy tlie atomic solution but refused to accept it 
enticising it with some seventy, as indeed he always 
does critic se with seventy all his forerunners But 
what better had he to offer ? Matter says he is one 
substratum underlying all phenomena so far perhaps 
we agree with him since modern scicnie more and more 
tends towards belief in one substratum and the weak 
point of the old Atomists was that they preferred a 
multitude of different groups of absolutely pnmitive 
matter as Dalton did Again this substratum assumes 
the forms of the four so called elements (which arc not 
strictly speaking elements for \nstoUe) Now if 
this could be interpreted to mean that the substratum 
appears in the fiur forms of solid liquid, gaseous, 
incandescent it would be very good sense, but un 
luekilv \nstotle never put it that way No, they are 
somehow formed by combinations of the two pairs 
of contraries hot and cold dry and moist when 
water is boiled the rold moist is transformed into the 
hot moist and the efficient cause of these combinations 
and transformations is the movement of the heavens, 
in particular of the sun Certainly the scientific man 
will be tempted to wish with Bacon that Democritus 
had come down to us mstead of Anstotle — at least 
so far as this question is concerned 
But the pure Anstotelian does not fret himself over 
such considerations Hts one aim is to understand the 
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meaning of hu master and to delight m the subtleties 
of that astonislung world of close packed thought 
microscopic and yet umversal He will like Prof 
Joachim find this treatise fasematmg and masterly 
and he will give thanks unstinted to him for his superb 
exposition of it Only those who have wrestled with 
the prodigious difficulties of such a work for themsehes 
can appreciate the learning and mastery shown b) 
him on every pige of h s commentary I he text also 
IS very greatly improved it is somethin^, of a shock 
to learn how untrustworths is that of Hekker which we 
have been in the habit of accepting without demur 
(2) I his miscellaneous work discusses various pheno 
mena of the heavens (such as clouds comets the 
rainbow) the nature of the sea cirthquakes wind 
thunder many properties of composite hr dies su h 
as iron wood hone> and plentv of other thin,,s 
besides The admirer of Anstotle s biological wirks 
will lx sorIj disappointed by it here ire none of 
the flashes of insight and the grand general isatuns 
which istonish us in those works I ut here ere liis 
vices to be seen in abundance espe lalh the ilm st 
titil alisence of cxiienment and the failure to test 
his hvpothcscs the need for doing which he might 
have learnt from Socrates One soon betimes weary 
of re iding one fac ile explanation after another almost 
alwavs on wrong lines for example the Milky Way 
IS a fringe ittaching to thi greatest circle and due 
to the matter secreted \t the same time it is of 
some interest as testifving to the universality of its 
author s outlook on the world the number »{ things 
thit man spied into said Goethe of Aristotle is 
beyond belief Perhaps the most interesting ibserva 
tion IS that we have only met with two mstuices 
of a moon rainbow in more than fifty years which 
shows how Aristotle kept his eyes ojjen how mint 
of us have seen two of them ? Hut it is not given to 
any one man to be supreme alike in biology and physics 
The translation is exetllcntly done, and Webster s 
early deith — he was killed in battle in 1917 is i sad 
loss to schol irship 

A Survey of Scientific Literature 

Stalishcal Bibliography in Relation to the Growth of 
Modern Civilization Two Leeturti delivered in the 
University of Cambridge in May igaa By E 
Wyndham Hulme Pp 44 + 5 Tables + 4 chirts 
(London Grafton and Co , 1923 ) 65 net 

T his book contains two out of the four lectures 
delivered by Mr Wyndham Hulme as Sandars 
reader in bibliography at the University of Cambridge 
m May 192a, and forms a notable contnbution to the 
science of bibhography Mr Hulme s thesis is the need 
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of cooperative action in bibliography and in these 
lectures he urges as an example of this need the 
importance of bibhographical data as an aid to the 
illustration and interpretation of changes in the pro 
gress of modem c ivihsation 

Ihe growth of scientifie liter iture as a measure of 
mans aetivitv has not Ixen generally recognised — 
though the records previous to the nineteenth eentury 
are is i rule much more full and trustworthy th in the 
ordiniry data of the stitistici in — and Mr Hulme here 
shows In means of grajihs and tables how Inbhographu al 
statistics may not only serve to confirm conclusions 
ilready reached fi m other sources but may also aid 
us t > define ind explain more precisclv important mov e 
ments of our social and industnil history He takes 
as an eximple the Intcmationil Catalogue of Stien 
title Liter Iture as being fairly representative of the 
world s scientific literary output and has compiled 
stitistics for the yeirs 1901 to 1913 for each of the 17 
see tions into whic h that work is div ided and correlated 
these with statistics of patents for invention trade 
p pulUion etc The figures given from the Inter 
n itional Catalogue admittedly cannot be taken ts final, 
forthev are not only themselves subject tommy idjust 
ments but thev an also confined to the liter iture of 
pure seienct and any influence that mav hive been 
exerted bv idv inets in technology is obscuad More 
vir euh branch of science is tnated as a wh 1e and 
the behiviour if the various subclasses within each 
brant h ind their interrelation eannot therefore be 
studied Nevertheless the figures show certain fc iturcs 
which would probibly not be greatly modified by a 
more de tilled examination There is for eximple an 
undoubted indit lUon of the rhythmic progress of a 
scienct whii h appears to proceed in alternate periods 
f growth and stagnation and rises to a penod of 
maximum output which m some cases it m i be possible 
to prtd c t The vt ir 1910 seems to have been a peik 
ycir for there is evidence of a general falling off in all 
sections of the Catilogue and m patents after thit 
year, but unfortunately the confusion ansing from t be 
War has so vitiated all statistics for years Inter than 
1913 that It IS impo sible to c heck the extent and the 
duration of this depression 
Another surpnsing fe iture to which Mr Hulme 
directs attention is shown in the geographical dis 
tnbution of the journals indexed m the Catalogue 
throughout the period 1901-13 The figure for Ger 
many and Austria is only just less than those for 
France, Russia, the United States, and Great Bntain 
combmed, while these four countnes follow m the 
order given, with Russia appreciably higher than the 
Umted States or Great Bntain 
In connexion with the English patent statistics which 
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Mr Hulme (,ives from 1561 to date the introduction 
of the patent spec fication about 1730 is an important 
landmark which should not be overlooked Its need 
arose out of the increasing specialisation in industry — 
Itself a sure ind cation of the commencement of m 
dustnal growth — and its establishment as a permanent 
part of patent prat tit e si long after the introduction 
of the patentsystem is a parallel to the long time lag that 
existed up to the eighteenth century between actual 
practice and its corresponding literature I his time 
lag and the early divorce of industry from hterature are 
well sliown by Mr llulme in two interesting tabular 
survejs of the literature 1 f architecture and the 
textile industnes which give the earliest printed mono 
graph in the different subdivisions ol these two sub 
jeets and in themselves form valuable bibliographical 
charts 

It IS however more with the method advocated than 
with the conclusions driwn by Mr llulme — important 
and interesting as these are — that we arc here t oncemed 
and it IS t) be hoped that both bibliographers and 
sutisticians will realise the utility of this new apparatus 
which may not unworthily play its part m the elucida 
tion of many problems 


Our Bookshelf 

Caialysti tn Orgame Chemistry By Paul Sabatier 
Translated by Prof E Emmet Rtid Pp xxiv+ 
406 (London The Library Press Ltd 1923) 
ags net 

Prof Sabatier s book of whic h an Amencan trins 
lation IS now issued has been wntten on a basis 
which IS considerably broader than the bnlhant 
researches with which the name of the author is um 
versally associated and is very far from being a mere 
resume m book form of those researches v iluable as 
that would be It is also more than a mere text book 
for the instruction of students since instead of giving 
merely a few illustrative examples of particular types 
of chemical change the author has usually enumerated 
all the most important examples with references 
to the onginal literature m which they are desenbed 
The result has been to produce a monograph of remark 
able completeness in which the references alone would 
cover many pages since they are several thousands m 
number 

The translation has been well done although English 
readers will be amused to see on p 35 a sentence which 
ends m a hyphen is a result of a refusal to repeat the 
second half of a name which has already been printed 
on the prccedmg hne The pagination of the book is 
also very confusing since m opposition to all English 
precedents the outer comers are cxxupied by para 
graph numbers the page numbers bemg rele^t^ to 
the inner comers until &e mdex is reached when they 
revert to the usual position, thus giving the impression 
that 969 and 350 are consecutive pages A very full 
author mdex and subject mdex have iKen added by the 
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translator m which agam a novel system has been 
adopted smee all the references are to paragraphs and 
not to pages 

The Amencan translation contains a supplementary 
section of n pages by Prof Bancroft on Theones of 
Contact Catalysis and a number of signed footnotes 
by Amencan workers A biography covenng two pages 
only IS of ver> real value m directing attention to the 
range of Prof Sabatiers researches smee his earlier 
work m inorganic chemistry has been largely over 
shadowed by the bnlhincy of his later work m orgame 
chemistry It is also of interest to read that m 1907 
he dechned an invitation to follow Moissan at the 
Sorbonne prefemng to retam the chair of chemistry at 
Toulouse which he has now occupied for nearly forty 
years 

The W heelwnght 4 Shop By George Sturt ( George 

Bourne ) Pp xu + 336 + 8 plates (Cambndge 

At the University Press 1923 ) laf M net 
The title of this book gives no mdication ol the enjoy 
able nature of its contents The author transports 
us mto rural England as it was before the h md crafts 
man had disappeared before the march of machmery 
and lets us mto the secret of how these men found their 
working lives to be worth livmg The knowledge which 
comes to the man who has to get out his own timber 
by the use of hand tools and the intimate acquaint 
once with its peculianties so acquired are possessed 
by few workmen to day The book is ver> human 
and u diversified throughout by quamt touches which 
throw a flood of light on the development of village life 
m England Such a book could not be wntten except 
by one who had lived among the things desenbed 
and was intimately acciuamted with the jieople The 
wheelwrights shop still exists m hamh^ although 
It has moved with the times its first records date back 
to 1706 and It came mto the possession of the author s 
grandfather in 1810 and remamed in the faunily until 
1920 

The reader will learn a great deal more than how 
waggons and carts used to be built In the slow 
transition from village or provmcial mdustry to city 
or cosmopolitan mdustry one sees a change comparable 
to the geologic changes that are still altering the face 
of the earth Already durmg the eighties and 
nmeties of lost century work was growing less in 
tercstmg to the workman although far more sure m 
Its results Whereas heretofore the villager had been 
grapplmg adventurously and as a colonist pioneer with 
the materials of his own neighbourhood other materials 
to supersede the old ones were now arriving from 
multitudmous wage earners m touch with no neigh 
bourhood at all but m the pay of capitalists So the 
face of the country was bemg chang^ bit by bit 
village life was dying out mtelhgent mterest m the 
country side was bemg lost Seen m detail the 
changes seemed so trumpery and m most cases such 
real improvements That they were upsettmg old 
forms of skill — producing a population of wage slaves 
m place of a nation of self supporting workmen — 
occurred to nobody The book can be reoommoided 
thoroughly to all who wish to extend their knowledge 
of their fdlow men and who are mterested m modem 
weUare problems 
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Physics in Industry Lectures delivered before the 
Institute of Physics by Prof A Barr Sir James 
Ewmg, and C C Paterson (Oxford Tec^ical 
Publications ) Vol 1 Pp 59 (London H 
Frowde and Hodder and Stoughton 1923 ) as 6d 
net 

The first of these three lectures directs attention to the 
great complexity of the problems with which the 
engineer has to deal and to the fact that in many 
problems of design it is practically impossible to 
proceed by the method of snentific experiment his 
own experience and his mhentance of the accumulated 
results of the labours of his predecessors must 
largely guide the successful engineer Sr James 
Pwing deals with the relation of the physicist to the 
developmental history of the heat engine and states 
that the impulses towards any new departure are 
in general given by men who are at home in that 
delightful country which may be described as the 
borderland of physics and engineering 1 have roamed 
in It for many happy years, and have been privileged 
to know some of the great men who have dwelt on its 
hill tops I have enjoyed its morning mists and its 
changing landscapes The third lecture gives the 
cxpencnces and views of a research physicist working 
with an important electrical company which manu 
factures most of the machines apparatus and accessories 
made use of in modem electneal practice IIis views 
on the duties and methods of the research organisa 
tion of such a company are of the highest importance 
and should receive very close consideration by all who 
arc interested m industrial research 


(i) Fssenttals of Modem Physics By C E Dull 
Pp XI + 535 (London udeutta and Sydney 
G G Harrap and Co Ltd 1923 ) 5; 

(3) The Elements of Apphed Physics By Prof A W 
Smith Pp XIV + 483 (London McGraw Hill 
PubhshmgCo Ltd 1933) 12J 6d 
(3) Practiced Heat Edited by T Croft (Power 
Plant Senes) Pp xui + 713 (New York and 
I ondon McGraw Hill Book Co Inc 1923 ) ass 
In our issue of December 9 1922 p 792, we directed 
attention to the first of a senes of reports on the 
teaching of physics m the United States by a committee 
of the Amencan Phjsical Soaety formed to mvestigatc 
the subject and to make recommendations for the 
future The three books under notice may be regarded 
as outcomes of that report for their aim is to provide 
a sound knowledge of the fundamental pnnctples of 
the subject and to show how those prmciples find their 
ipphcations m the common expenenccs of everyday 
hfe The first is for secondary school use and intro 
duces each prmciple by a familiar fact dependmg on 
It the second supplies the needs of a student m his 
first year at a University intendmg to become an 
engmeer, while the third is a more complete exposi 
tion of the prmciples which underlie heat engmeenng 
All we well prmted, and the latter is abundantly 
illustrated Iliere are a few lapses on fundamental 
pomts but they do not seriously mterfere with the 
usefulness of the books for those who wish to know 
the why ” of things they see around them 
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Plane Geometry An Account of the More Elementary 
Properties of the Conic Sections treated by the Methods 
of Co ordinate Geometry, and of Modem Projective 
Geometry with Applications to Practical Drawing 
By L B Benny Pp vii + 336 (London Blackie 
and Son Ltd 1922 ) 10s 6d net 

On the whole Mr Benny » book is one that wc would 
heartily recommend to the class of students he had m 
mind while wnting it It is not a book for beginners 
It IS not a book for mathematical spec lalists But for 
the student who wishes to acquire a fairly competent 
knowledge of the methods of analytical conics com 
bined with the modem gee metneal point of view the 
book should prove \ er> useful The style is attr ictive 
and the treatment interesting 
Mr Benny s urn is clearlj to combme the gcometnial 
with the analytical treatment of conics This aim is 
one that all should approve The onlv fault wc can 
find with the author s treatment is one that he himself 
mentions m the preface namely that there is a sort of 
see saw between geometry and analysis m alternate 
chapters This gives a rathir unpleasant impression 
and we must confess that when we first took up Mr 
Benny s book the impression it made was i bad one 
But contmued study of the book showed that the fault 
IS more apparent than real Perliaps in a future 
edition Mr Benny could so rearrange the material os 
to work the geometric \1 and the analytical into a really 
organic whole S B 

Electrical Fngtneenng Laboratory Experiments By 
Prof C W Ricker and C E Tucker Pp xiv+310 
(London McGraw Hill 1 ublishing Co Ltd 1933 ) 
IIS 3<^ 

A sruDENT m an electrical engmeenng laboratory 
should be taught to rely on his own resources and 
enouraged to exert his own initiative At the 
bcgmnmg of his cxiurse it is advisable that he perform 
rapidly undir canful supervision the fundamental 
testing espenments He should then be assigned 
work which requires a certam amount of ongmality 
If he shows a particular mterest in any problem he 
should be encouraged to make a research n it Ihe 
teacher is occasionally rewarded by finding a keen 
and accurate observer who has the ability to analyse 
his expenments and draw useful conclusions from them 
In the book under notice fifty six expenments an 
given ranging from the wheatstone bndge to tic 
mercury arc rectifier and from the direct current 
generator to the load characteristics of a three phase 
commutator motor The theorv given of the vanous 
tests IS not too lengthy and can be easily under 
stood The book can be commended to teachers and 
students 

Practical Chemistry By Dr L C Newell Pp 
V1U+S43 (London and Sydney D C Heath and 
Co nd) 6* 

Dx Nswfil’s work 18 not a practical text book in 
the English sense but an elementary text book of 
chemistry along the lines now followed m America 
Industnid applications are kept m the foreground, and 
lUuatrstions of technical plant are numerous 
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Letters to the Editor. 

\Tht Fdttor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
lan he undertake to return, nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nat URL No notice is 
tikiH of anonymous communications ] 


A Calculation of the Atomic Welghta of laotopes 

SoMF monthb ago when engaged on a study of 
radioactive disinlegrition senes the results of which 
appfdre 1 in the Oct iRr issue of the Phil « pi teal 
Mai,attti I wss \\ le to forniuKte simple rules from 
ri(1iouti\e data which indblcd me to cilculate a 
list of the stomic weights of the principal isotopes 
of 1 oth common and r i lio ictivc elements 1 his list 
which will be publishe 1 in due course agree 1 closely 
although not identically with all the cxperimentdl 
values of the atomic weij,hts of the isotopes of the 
common elements determined up to thit date (June 
192 l> Asten and others Since then in a recent 
issue of ISATURi (Septcnibir 21 p Aston his 

puhhsltd some further results witl which mv 
predictions a^ree so exacth that 1 foci constrained 
to gu e here 1 1 nt f it cc uut of how mv list was arn\ t 1 
at and to stdte some results which have jet to be 
venhed or disproved ixpcnmentillj 

T he mam suiiposition is th it there arc four separate 
radioactive senes the meml ers of whuh have atomic 
weights given respectively bj 4>* t 3 4« 4W 1 
and 4»i where » is in integer Tn the paper mentioned 
above I j,ive reasons for supposing tint the first of 
these IS the at tinium senes the second the iir iniuni 
series the third d hypotlu tical senes the end prcxluct 
j1 will h m ij bt bismuth (a 209) an 1 th illium 
(o 2t s) and the fourth the the num senes It is 
known tint in the uranium and in the thorium scries 
successive changes arc principally of two km Is a 
succession of a particles in 1 the succession alp 
and a it is probil It ind 1 assume it to be so that 
in the two other senes the tharactenstic successive 
cli inges are t succession of a particles and the 
succession a (t a ji 1 next imagine that radio 
activity continues below the so called end prcxliicts 
of the senes the iiranium and thonum senes being 
continued by the elements of even itomic number 
ind the two other ones bv the elements of odd 
atomic number There is no expenmental cvilence 
for this nor does it matter The point is merely that 
isotopes which on radioactive evidence would be 
presumed stable would I e found expenmen tally to 
w the isotopes of common elements and those 
presumed instable (bodies which supposedly expel 
^particles for eximple) would not be found This 
IS reasonable 

An arrangement of this kind yields a surpnsing 
amount of information and it may be claimed that 
solely from radioactive evidence the following jwints 
mav be deduced (i) It is probable but not im 

r isible that isotopes do not differ by more than 
umts of atomic weight (2) only end prcxiucts 
of r idiodctivc senes or radio elements emittmg o 
particles should be considered when a comparison is 
made between common and radioactive isotopes 
(3) all elements are limited to two isotopes of odd 
atomic weight (ixld isotopes) and these differ by 
2 units of atomic weight only (4) odd elements 
(t e elements of (Xld atomic number) have odd 
isotopes onlv and if there be twro the lighter one is 
likeher to be the more stable and consequently the 
more abundant in Nature (5) even elements may 
have both even and odd isotopes but the former 
should be as a rule at least twice as numerous as the 
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latter and an odd isotope should not be either the 
Ughtest or the heaviest of all (6) isobares of common 
elements may be of even atomic weight only (7) 
an element the atomic number of which is given by 
4M4-3 has an isotope of atomic weight 4M+1 and 
1 tee versa and (8) an even element has always one 
isotope a unit of atomic weight higher than one of 
the isotopes of the element next below it 

Several of the above rules have already been pomted 
out by Aston from his results on common isotopes 
They ore in leed the common g^round of both ordinary 
and radioactive isotopes They do not apply in 
their entirety to the elements below nickd and 
cobalt It IS not to be expected that the lightest 
elements with their simple structure would behave 
exactly like the heavier ones In addition it is prob 
able from atomic weight evidence anil certain videni e 
from Aston s results that the senes 4W f 2 and 4» +i 
do not run continuously below the limit of cobalt 
and nickel 

If the radioactive evidence were decisive in regard 
to which mass numbirs are unst ible and whicli 
are possible isobares the determination by calcula 
tion of all the isotopes of ill the elements would not 
be difticult but this docs not appear to be so 1 he 
evidence docs not give a complete solution ber mse 
among other things I have not consulcreil possible 
I r inching in anv of the senes liranching no doubt 
occurs accor ling to some pi in but up to date I hav e 
not discovered what that plan is Consequentlv on 
one or two occasions 1 h ive faileil to agree entirely 
with \ston s expenmental results For example my 
cilriilations give two isotopes to calcium 44 and 40 
an J two to argon 40 an 1 36 but they indic ite that 
30 IS the more abun Unt whereas Astons results 
(and the itoinic weight) contradict this 

lir the elements from hydrogen i) vttnum my 
list IS 1 lentical with \ston s list which covers this 
ringe completely except that 1 sav that scandium 
has A seemd isotojie at 47 Zirconium liis an 
isotope at 92 an 1 possibly a third at 94 but no 
others in iddition to its pnncip il one at jo already 
established by Aston Niobium has 93 and 95 
molvixknum is simple and 96 1 loment 43 would 

have 97 or 914 if cither existed but they do not 
(Ik-esumablv i missing oil I clement is one which 
occurs at a place where two successive odd mass 
numbers happen to be unstable ) Ruthenium has 
100 loi 112 and 104 possibly 98 but not rob 
Rhodium is principally and probabW only 103 
Palladium is certainly loi 106 and 108 not 105 but 
possibly 102 and no Silver is as given by Aston 
Cidmiumisno 111 iif 114 with perhaps 108 and 
116 but not 106 Indium is 115 onlv Tin and 
antimony are is given bv Aston Tellunum is 
mainly 128 and 126 with possibW 130 and 124 
but not 122 (Were it not that 128 is greaten* than 
the itomic weight of iodine 1 should be mdmed 
to say that notwithstandmg its atomic weight 
tellunum was mainly 128 ) Iodine and caesium are 
simple as given bv Aston Xenon is as given by 
Aston except that I drop 126 or 124 Lanthanum 
and praesodymium are simple 139 and 14 1 respect 
ively It IS more probable that cenum is simple 
and 140 than complex and 140 142 and 144 

Banum is complex having 134 136 and 138 but 
not if cenum be simple 140 and it has no odd 
isotopes 

The rare earths are not difficult to do m spite of 
the uncertainty of their atomic weights Each of 
the even rare earths is complex Flement 61 would 
have 147 and 149 if either existed europium is 
X51 and 133 holmium 163 and 165 and thulium 169 
and 171 In spite of their atomic weights terbium is 
159 only and lutecium only 177 Hauiium is mainly 
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^8 and 180 with some 182 and has no odd isotopes 
Tantalum is i8i and 183 tungsten i8| only and 
element 73 would have 183 or 187 if they existed 
Iridium appears to have 191 as well as 193 platinum 
has 194 and 196 possiblv 192 but 198 is unlikely 
Mercury is 198 199 200 202 and 204 and not 201 
as Aston finds but I cannot add 197 as he thinks 
possible 

Gold IS 197 and simple if Aston is right about 
mercury otherwise it shoukl have 199 also 
Thallium is 203 and 203 lead principalh 208 and 
206 the former in excess Bismuth is simple and 209 
Polonium IS of course 210 and the only member of 
element 84 with a chance (and that 1 very remote 
one) of bemg isolated Thonum is simple ind 232 
One isotope of element 89 is too unst ible ever to he 
isolated I lement 91 has 231 and 233 the former 
being probably protoactinlum Uranium which is 
complex has bwn discussed in my paper in the 
PliiloiopIitLal Magazine 

The order of intensity of the isotopes cannot be 
gi\en accurately from these consider itions but i 
rough sorting into major and minor isotopes is not 
dilliLult to make Mass numbcis which belong to no 
atomic numlxr ire difficult to estimatt \t present 
I feel sure of ten even ones and tlniti one odd 
below polonium most of which Aston has found 
All but one of the former are of the form 411 t > and 
more than three fifths of the htter of the form 411 t 1 
There appear to be it least thirty simple elements 
if my predictions be added to Aston s cert unties 
I ourteen of these have accepted atomic weights 
within o 03 of a unit and as many fall short of a unit 
by this amount as exceed it I have assumeil Aston s 
whole number rule m all the numbers gi\en in this 
letter 

Afttr these miss numbers had been d< ilnced I found 
that the complexity of an element was ippirently a 
simjile function of the atomic numlier i6« Thus 
the re IS a probabiltty that elements of atomic numbcis 
1O1 + 7 i6» + io andiOrt+ii aresimiile that i 6 m + 3 
i6«f3 i6« + I3 and i0« + 15 liavct wo isotopes tint 
i6« + 8 and i6« H4 h ive no odd isotopes and that 
i6« 16M + 2 and i6n+ 12 ha\c Olid isotojies If this 
deduction be substantiated by experimental work it 
should throw light on the constitution and stibiUty 
of the nucleus A S Rlsseli 

Dr Lee a I aboratorv Christ Church 
Oxford October 3 1923 


The Measurement of Very HiBh Temperature 

In 1914 Lummer * described some experiments on 
an arc burning m a g is at high pressure His method 
of determining the temperature based on the increase 
of surface brightness of the positive crater is extremely 
unsatisfactory and his figures using his own vilues 
of surface brightness appear to be nearly three 
thousand degrees too low It seemed desirable 
therefore, to repeat and extend the expenments and 
determine the temperature more precwly A very 
accurate wav of doing this would be to determine the 
ratio of the intensity of the light at two wave lengths 
as far as possible apart which would define the 
temperature if the positive crater were a complete 
radiator This assumption need not be made if ratios 
of the intensities are determined at two different 
temperatures one of which is known Thus for 
example m the region in which Wien s law holds if 
«x IS a constant proportional to the emissivity the 
intensity is given by 
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which determines T, in terms of Tj Since ox which 
may also contain the sensitivity of the measuring 
instrument disappears from the final equation this 
method is very lonvemcnt and may be made very 
accurate 

Iwo methods were used for determining the m- 
tensity one by the use of a wedge as suggested by 
Prof Merton • the other making use of the photo 
electric effect Ihe first method is more convenient 
in many cases the second is probably more accurate 

T he mam difficulty is to make sure Ih it one is really 
observmg the hottest part of the crater It is very 
difficult to keep the arc constant it high pressures 
and obviously too low a temperature will be found if 
the arc shifts during the exposure so that p irt of the 
meisurcment is earned out on the colder parts sur 
rounding the crater If this has lietn avoided com 
panson of the intensity at any two wave lengths at 
atmosphenc pressure and at high pressure enables the 
temperature at the higli pressure to lie calculated in 
terms of the known temperature of the norm il irc 
A check in the mcthotl is given bv the constancy of 
the temperature found using vanous wave lengths 
Ihe divergence from the mean is within the limits of 
cxpcnmental error 

Owing to the difficulty outlined alxjve observations 
it the same pressure cfo not repeat very iccurately 
though the highest values are fairlv consistent The 
following t iblc summarises the prov ision il results for 
an arc in nitrogen 


Prat uro n 
Atmospl le 

lemiiei lute 

I 

(4 190) A 

0 

3f)8o 

18 

6180 

2^ 

6320 

80 

8620 


As already stated these are minimum tempera 
turcs and indications on one plate (10 ooo® at 50 
itmospheies) seem to justify the suspicion that they 
may be considerably underestimated 

1 urtber expenments making use of a number of 
improved metuods are now m progress and it is hoped 
shortly m a fuller publication to give more accurate 
values for the temperature of the crater as a function 
of the pressure and nature of the gas The fact seems 
certain however that one can by this means reach 
temperatures in the laboratory considerably higher 
th in tlie temperatiin at the surface of the sun 
It may be intcrestmg to note here tha strong 
reversal of some of the cyanomn bands shown on the 
pi ites within certain limits of pressure and tempera- 
ture Ihe phenomenon is most noticeable between 
30 and 40 atmospheres and it should be possible to 
locate these limits more definitely m the course of 
the expenments 

I hue m conclusion to acknowledge a deep debt of 
gratitude to Prof T mdemann for much helpful 
cnbcism and encouragement I O Griffith 
Clarendon Laboratory Oxford, 

September 22 

• MniiA «nd NIdiohan (Phil Tnni Rojr Soc A »I7) Pro! Moton 
fcinily loit me the M’ocUoo'UeT end wedm wtiiob bo mid In bu own 
tevevtlfatKHK ml 1 Uke tbts opportnnllv erf th i nkin g bun bx tbe knn of 
the and for hk ai^btance fai initiatm me Into the detaib of hit 
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Early Oracle Gbemlatry 

It is generally recognised that chemistry began as 
the divine [or perhaps sulphurous j art (tfna 
rixi'v) in Hellenistic Egypt m Alexandria during the 
first centunes of our era The boohs of its practi 
tioncrs have existed as copies in most European 
hbranes for many centunes Ihose in the i^gs 
labrary at Pans were mentioned by Olaus Bomchtus 
in the seventeenth century parts of the most im 
portant were published and translated by Hoefer 
early m the nineteenth century and the whole corpus 
was published with a translation by Berthclot and 
Ruelie as the Collection des anciens alchinustes 
grecs under the auspices of the trench Minister of 
Ihibhc Instruction in 1887 88 m four volumes It is 
not a little suronsing to find such an eminent writer 
on cognate subjects as Reitzenstem as a result of 
admittedly hasty examination of the Pans MbS 
ofienng rather severe cnticism of the work of 
Berthelot md Ruelie since the text of the latter is 
based on the collation of existing MSS and not 
merely on those of Pans The production of it and 
of the translation was a work of no small difficulty 
as might have been anticipated from the place of 
ongin and date of the unginal A very large number 
of words have no place even in such exhaustive 
works as Du C ingc s I exicon 

It IS therefore particularly gratifying to find 
Prof Stephan kRs of the University of Athens now 
undertaking a revision of the text and translition 
of the C ollection m many places where they are 
obscure His knowledge of chemistry the htenturc 
of alchemy and— particularly— of modern Greek are 
brought into use Mme Hammer Jensen it is true 
has recently attempted in her essav Die fllteste 
Alchymic Copenhagen i j i to reconstruct the 
theories underl;^ng the Greek ikhcmical MSS and 
to rearrange them in order of date But her evident 
lack of broad cheniKal knowledge and her approach 
from the w ly of the so called classical philology 
have noticeably hamp< re I her contribution 

I’rof Sttphanidds article published in the Revue 
des iiudes greua tonic 35 Ko i6a Paris 192a a 
copy of which he has just sent me is one of great 
interest an 1 value 1 he following may bo mentioned 
as an inilication of the type of emendation which he 
has been iblo to suggest — throughout with a full 
appreciation of Berthwot Many words left untrans 
lated are now given meanings c g false 

pearl in modem C»reek The cimlanation of the 
obscure passage given on p 0 (206 8) of Stephamdds 
paper is very ingenious Some of Berthelot and 
Ruelie s translations read as nonsense but m the 
hands of I’rof SU phanidds the text reveals its mean 
ing de la largcur d un petit miroir teds mince 
becomes on forme trds mince de pterre speculans 
[mica] The passage given bv Berthelot and Ruelie 
as Ouclqms uns aprds cela font boir un oiseau 
depuis le soir jusqu a line heure puis ils laissent 
mourir de soif le petit oise lu en le pnvant de boisson 
etc IS completely incorrect and should read 
Quelques uns donnent <les perles "i avaler ^ 
une poule < afin qu elle les garde dans le gdzier 
depuia le soir jusqu a uno heure en pnvant roiseau 
de boisson et puis en le saenfiant on trouve les 
espdees lea perles bnllantes (Improvement of 
pearls bv the action of the gastric juice a well known 
operation m ancient technology ) 

There will be some cnticism of such rendenngs as 
wT/rfXo OK => acide azotique and loXirir/iw ifyove 
aKtiopiraro, as ^okok pour la 'll because les 
Byzantine appoloient pord»ri la pondre k canon et mvt 
le canon ’ Uuripior puzzled Hoefer it has become 
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fashionable to render it magic plant Some 
obscunties are put down to assonance and behef m 
sympathy (cf the eflteot and xpd^ot of the Stoics) 

J R PARTINaTON 
45 Kensmgton Gardena Square W a 


The Musk Ox In Arctic Islands 
During my vanous arctic expeditions 1 have learnt 
a good deal about the oinbos (musk ox) from converse 
tion with the Eskimos and ^haps more from actual 
observation Especially when we were m Melville 
Island (1916 17) we were m almost contmuous 
association with the animal It has occurred to me 
tliat what we know of the present habits and distri- 
bution of ovibos throws a light on one of the geo 
logical problems of the Vmencan arctic 

Alt m^ inquiries from the Eskimos and all the 
observations of our own party indicate that both 
herds and single animals move slowly — no faster 
ordmanly than strictly required by the feed This 
means that in fertile arctic grass lands herds move 
less than five miles a month But — more important 
— ^we have neither observed nor heard about their 
crossing sea ice Wc have never seen ovibos tracks 
more than one or two hundred yards from shore It 
seems that if thev thoughtlessly start out upon 
the ice they pause within 200 yards look around for 
land and turn in a direction where land is visible 
Ihis means that through observation and hearsay 
I have concluded that the ovibos never cross from 
one island to another either by swimmmg the water 
or by walking across ice If this has always been 
their nature we c in explam their presence on several 
of the arctic islands only by assuming that once upon 
a time these isl inds were connected 1 ind 
Some of the arctic islan Is have numerous raised 
belches and other mdications that they have been 
rising rimdly m recent times- the Ringnes Islands 
Borden Island King Christian Island and Loughecd 
Island In none of these h ive wo found any evidence 
that ovibos were ever present 
Smee the living ovibos or remains of the dead are 
found so far is I know m all the otlier arctic islands 
we must conclude th it these islands were once upon 
a time connected with each other either directly or 
by way of the mainland of either North America or 
Asia It seems clear thit the islands where ovibos 
have never been were at that time either separated by 
water channels from the land mass which later became 
the main part of the Canadian Archipelago or else 
ind more prob ibly that they were then tencath the 
sea VlIHJALMUR StEI ANSSON 

New Court Middle Temple 
London E C 4 beptember 24 


SclentlAc Names of Greek Derivation 

On looking through some arrears of Naturp after 
the vacation I see on August 18 p 241 Dr W D 
Matthew in discussmg the spellmg of names derived 
from the Greek asks 11 we slmuld write Demosaur ' 
or Dmosaur ? 

1 or the spellmg it is no great matter but it does 
matter for the pronunciation For example at one 
time it was customary perhaps more or less may 
Bfdl be to spell Pheidias Phidias consequently 
the unlovely pronunciation Phiddias was preva 
lent So bM we not better kera to Demosaur ? 

Clifford Au3UTT 

St Radogunds Cambridge 
October 10 
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The Problem of Leprosy. 


R ecent progress, especially as regards treatment, 
has paved the way for practical advances m 
the control of the worid old problem of leprosy so a 
bnef survey of the position appears to be timely 
Ancient records show it has been present m Afnca and 
India, and probably also m China from the dawn of 
civibsation It spread over Europe dunng the first 
centunes of the present era was earned to the New 
World soon after its discovery and new epidemics 
originated in some Oceanic islands as late is the middle 
of the last century There is evidence to show that 
leprosy is now spresuiing among the Mohammedan nces 
of tropical ( entral Afnca 

Nearly all the countnes with the highest incidence 
of leprosy are situated m humid hot tropical ire is 
of Afnca Asia and Amenca Heistr not long ago 
estimated the lepers of the world at about two millions 
which recent figures indic^ate not to be an over 
estimate as some authonties place the number in 
China at one milhon, the iqsi census figure fer 
India is 102 513 with at least an cquil number of 
earlier unrecorded cases wble the rates in icry 
extensive areas of (entral Afnca hivt rccenth been 
shown to vary between 5 and 60 per mille md in 
small areas h ivc run up even to 300 per milk Ihese 
are tcmble figures when we remember that the present 
official Indian rate is but 0 33 per mille m spite of 
lepers being seen daily in the streets of most I irge towns 
of that densely populated country South Afnca has 
3348 and the West Indies 1433 known lepers so the 
total number in Bntish countnes cannot well be less 
than 300 000 The eradication of the dise isc is thus 
a formidable task 

During the latter half of the nmeteenth centur) i 
remarkable controversy raged between the supporters 
of the hereditary and contagious theoncs of c ngin of 
the disease The hereditaiy view had for i time 
supplanted the ancient belief in its contagiousness 
although the classical figures in support of the hcrcdi 
tary transmission of leprosvin Danielssen ind Boecks 
book of 1848 have long been shown by adianiing 
knowledge to lend no valid support to that theory 
Fhe theory rapidly lost ground iftcr the discos rr> of 
the lepra bacillus by Hansen in 1874 and is now finally 
discredited in favour of the age long theory of the 
communicability of the disease Jonathan llutchin 
son s fish theory, also of prebactenological origin has 
had no supporters suice his decease 
The precise manner in which the causatiie bacillus 
of leprosy passes from the diseased to infect the 
healthy is still however, not finally prosed although 
there is a very general consensus of opinion that it 
enters through mmutc lesions of the skm or superficial 
mucous membranes, espeually the nasal, and that 
prolonged exposure to dose contact with a leper is 
usually necessary before mfection takes place In 
a senes of 700 cases in which the probable source 
of mfection was traced, house mfection was shown 
m about 80 per cent , while in at least 30 per cent 
the unfortunate victim had slept m the same bed 
as a leper before contracting the disease It is also 
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known that the nodular form is far more infective 
than the nerve type, owing to the extensive dis- 
charge of the lepra bacilh from the ulcerated skm 
and nasal lesions of the former Children and persons 
not over twenty years of age are far more susceptible 
than those of thirty years and upwards All these 
arc very important points from the prophylactic 
side 

The three international leprosy conferences of 1897, 
1909 and 1933 have all endorsed the contagiousness 
of the disease and the necessity of segregation m 
stamping out or greatly reducing it as has been so 
successfully earned out m Norway where 3833 cases 
m 1856 have been reduced to 140 at the present time, 
while during the last two decades the rate per mille 
has been reduced to less than one half the former rate 
in ( yprus and Jamaica through similar measures the 
value of which when pnuticablc is undoubted Un 
fortunateh the expense of compulsory segregation is 
entirely prohibitive when such large numbers as those 
of India (hina and Central Afnca have to be dealt 
with wlulc even under the favourable conditions of 
Norway as compared w ith liackward and poor tropical 
countnes the time required to eradicate the disease is 
much prolonged by the impossibility of discovenng 
and isolating the cases m an early stage as long as this 
involved life long separation (rem relitivcs ind fnends 
with no ipprcriablc hope of recovery and restoration 
to their homes I he mevitable result is that by the 
tune many of the patients were detected and isolated, 
other members of their househdds were already in 
fetted though they develop the disease only after 
several years on vccount of its prolonged incubation 
penod 

Auvances in tub Tri-atmint of Ieprosy 

It IS a remarkable fact that just as the great specific 
remedies for malana and amoebic dysentery cinchona 
bark and ipecacuanha root respectively were dis 
covered centuries ago by the abongin il South Amtncan 
Indians so the one remedy of v due m Icpr isy, chaul 
nioogra oil is an old llindoostan n cditine It was 
brought to the notice of European practitioners in 
1833 was shown by Ralph Hopkins of Louisiana 
to be able to clear up a certain proportion of mcipicnt 
cises although it only retarded the advance of typical 
ones being too nauseatmg to allow of more effective 
use by the oral route 

Intramuscular injections of the oil proved to be more 
efficient and in 1913 \irt r G ITeiser reported ii per 
cent of apparent cures after some eighteen months of 
painful injections which only a certam number of 
lepers will submit to These observations led Rogers 
to search for a soluble preparation of the active portion 
of the oil more suitable for injection purposes which 
he found in 1916 m the sodium salts of the different 
fractions of the unsaturated fatty acids of chaulmoogra 
and hvdnocarpus oils denved from Tarakiogenos kumt 
and Hydnoearpus mghhana Lust the lower melting- 
point fractions were used under the name of sodium 
gynocardate, while afterwards he concluded that 



59 * 


NATURE 


[October 20, 1923 


sodium hydtio<arpate was more active than either the 
former or than si^ium chaulmoograte E L Walker 
and Manon Sweeney confirmed these observations and 
showed that these fractions had a direct lethal action 
on and fast baiilli as a class when added to cultures 
This led them to suggest a direct action of the drug 
on the lepra bat illus tn vtt 0 

As these soluble preparations were still painful and 
sl»w in their aition, Rogers comminced to use them 
intravenously when he observed occasion il severe 
fchnle reactions with inflammation of leprous nodules 
ai < impanied bvextensu e breaking up of the lepra bacilli 
m them followed b> gradual absorption and eventual 
disappearance of both the bacilli and all signs of the 
disease 1 he same worker next showed that a soluble 
sodium salt of the fatty acids of codliver oil sodium 
m jrrhu ite and of so)a bean oil (sodium soy ite) were 
als) effeitive m leprosy although they had no direct 
wtion on icid fast builli i« tttro More recently he 
has found an increase m the amount of lipase m the 
bhod of tre ated ase and Muir in Calcutta bos shown 
that this ferment de rcises after a severe general 
rcactnn indu itmg that it his iMcn used up dunng 
the destruction ol the haiilh in the body 

Shaw Maikcn/ic sh wtd these soaps to stimulate the 
ai tion of pancrc atic ferment <» vttro on f ats so Rogers 
his suggested that they may act through the lipase 
dissolving the fatty loating of the lepra bacilli tn tito 
much as IJrjer his su ceeded in doin^ tn iitro in the 
c ise f the tubercle ha illus a point o) practical interest 
alsD in i mncxion with the use of sodium morrhuate m 
tubi n ulosis wluch is still under tn il In the case of 
leprosy large numbers of the baiilli miy be safely 
disintegrated by the treatment with apparent enhance 
ment of the resisting powers of the patient s system 
complete disappearance of extensive nodular leprosy 
having occasionally followed a very severe fcbnlc 
reaction of a month or more in duration followed by 
gradu il clcanng up of the disc osc dunng the foUowmg 
year without any liirtlier treatment Moreover 
K K Chatterji has obtomed in active preparation 
against leprosy from mim oil and Muir others from 
Imseed and even from olive oil so an immense field 
has been opened up fir further search for possible 
curative products against both leprosy and tuber 
culosis 

In 1920 Prof Ucan and Dr Hollmann m Honolulu 
made a further practical advance when they showed 
that ethyl ester chaulmoogrates and hydnocarpates can 
be successfully used by the intramuscular method m 
place of the more troublesome mtravenous injections 
of the sodium salts Similar preparations to theirs 
were the basis of leprolm issued by a German firm 
several years earlier and used with some success m 
leprosy by 1 ngel and others 

Reports from all parts of the world now suffice to 
prove that an important advance has been made in 
the treatment of leprosy by these vanous researches, 
the less advanced cases being naturally more amen- 
able to the treatment and although m such a chronic 
disease as leprosy with a very long incubation penod 
It IS diffic ult to decide if actual cure can be brought 
about any more than in tuberculosis, yet a few of the 
earlier Calcutta cases have now remamed free from 
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active signs of the disease for from five to eight yean 
There is good reason therefore, to hope some are 
actually cured, while there is no doubt the mfectmty 
of the disease is removed in many of the rarher cases, 
witli consequent decrease of possible contagions from 
them 

Provision sor Treatment 

The practical question now arises as to how far the 
improved treatment can be utilised m the struggle 
agomst leprosy The third International Leprosy 
I onference at btrasbourg m July lost endorsed its value, 
and laid it down that segregated lepers should be 
provided with the liest treatment Only a very small 
percentage of the total lepers segregated in India and 
other British governed countries are receiving its 
benefits however, muih less the vastly greater numbers 
of free lepers including most of the earlier amenable 
cases the mltitive powers of which might be laigtly 
abolished by six months to a year s treatment The 
treatment would rut short the new infections arising 
from them among their relatives and others living in 
their houses and solve the hitherto unsurmountablt 
problem tf dealing efftclivcly with the early cases of 
the disease whii h it is often impracticable to segregate 
It affords the only hope of i rapid dimmution of leprosy 
m India Central Africa and other countries with very 
numerous lepers 

tor this purpose in addition to agricultural colonies 
for indigent and especially d ingcrous lepers it will be 
necessary to orginise out patient leprosy tl nics in con 
nexion with os many hospitals us possible where the 
weekly injections can bt given on the plan developed 
by F Muir at the Tropical Disease Hospital Here 
about 100 ( OSes arc under regular treatment, and 
much research work is being done with the view of 
improving further the treatment m the leprosy 
laboratory of the I alcutta School of Tropical Medicine 
By this means it should be possible to render a large 
number of the earher cases non infective at a far lower 
cost than m settlements, and to produce a decline of 
new mfections and ultimately in the mcidence of 
leprosv hitherto impossible to obtam 

Unfortunately it must in truth be admitted that the 
United Stites is domg far more for its lejicrs m the 
PhiUppmes and Hawaii both as regards segregation and 
m applying the newer treatment than Great Bntam is 
for her much greater number of lepers, mamly due to 
lack of funds, especially in India and Central Africa 
Dunng the lost few montlis however, a Bntish Empire 
Leprosy Relief Association has been founded under the 
chairmanship of Lord Chelmsford with the support of 
a number of leadmg Bntish physicians and men of 
scienie, which will shortly attempt to raise the large 
sums necessary to remove this reproach from the Bntish 
nation This has become all the more imjierative now 
that the Strasbourg Leprosy Conference has pointed 
out the obligation we are under to provide the best 
treatment for our segregated lepers It applies equally 
forcibly to the free earlier, and more curable cases, 
and It is to be hoped that no further time will be lost 
m bringing the knowledge that science has now furnished 
to the relief of those who are perhaps the most cruelly 
afflicted of the human race L R 
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The Geographical Position of the British Empire ^ 

Vaughan Cornish DJic 


The Position which has been occupied 

T he British Empire although situated in every 
contment with shores on all the oceans is 
seen to have a definite geographical position when 
we consider the ports of caU which unite its lands 
and the naval stations which guard the communica 
tions During the growth of the Empire eastward 
and westward from Great Bntam numerous harbours 
were held at different times those retuned bemg a 
selection unrivalled by the ports of any other State 
in eommercial and strategic position 
The naval station of ^rmuda well withdrawn from 
aenaJ attack has a central position m the great western 
embayment of North America intermediate between 
the ocean routes which connect Great Bntam with 
Canada and the West Indies No foreign ports flank 
the route between Canada and the west coast of Greit 
Bntam At the western gateway of the South Atlantic 
we have excellent harbourage m the Falkland Isles 
Malta the capital of our fleet m the Mediterranean 
has a commanding position at the straits which con 
nect the eastern and western basins and the nisal 
station at Gibraltar helps to ensure the junction of 
the Home md Mediterranean Plcet and to pr teet 
the (ape route I he Bntish army which is kept in 

Egypt as garrison of the Suea (.anil ensures our use 
of this gateway so long as wc con nasigate the Medi 
terrancin If that navigation be interrupted we can 
still oppose the seizure of the Isthmus for we are al Ic 
to send remforcements by way of the Red Sea I ist 
of Fgypt the Bntish island of Penm stands in the 
Straits of Bab el Mandeb and the gamsoned fuellm^ 
station of Aden provides the ne ess ir> port of c ill 
on the routes to Bombay and Colombo Cobmbo 
m the Crown (olony of Ceylon is at the partmg of 
the ways for Australia uid the farthest parts of our 
Asiatic p issessions and Singapore stands at the narrow 
gvtcway of the shortest route between Indu and the 
Far East 

Ihe Cape route to India and Australasii is improved 
by Bntish ports of call m Sierra Leone St Helena 
and Mauntius and is more effectively dommated from 
Bntish South Afnca than at first appears for although 
there is open sea to the south there are no iseful 
harbours m the Antarctic contment and on the 
Afncan coasts the harbours are under Bntish control 
for a thousand miles from (Tape I own 
Of the six great foreign Powers the I rench alone 
are posted on the flank of both routes between Great 
Britain and the Indian Ocean md no Great Power 
has Its home terntory on tliat oeem Thus the pnn 
cipal lands of the Bntish Empire — Canada the British 
Isles South Afnca India and Australasia — have good 
communications with one another across the Atlwti 
and Indian Oceans both in peace and war 
The conditions of strategic communication across 
the North Pacific on the contrary arc adverse to us 
owmg mainly to the urcumstance that we opened 
up Bntish Columbia across the prunes and bj the 
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coasting voyage Had our colonismg route been 
across the Pacific the Hawaiian Islands which were 
first brought mto touch with the Western world by 
the ships of the Royal Navy would have been a British 
settlement and one of our first class naval stations 
As things happened however these islands were first 
needed by the Amencans and now form the essential 
western outpost of the United Stites nav> Between 
them and Bntish Columbia the oceim is empty of 
islands and banning Island south by west of Hawaii 
with the id} icent small coral islands m our possession 
are no adequate substitute even apart from over 
shodowmg by a first class naval station m the neigl 
I ourhood Fhus there is no good strategic communica 
tion between Australasia and Canada across the North 
Pacific In this connexion it must Ic rememl cred 
that cousmship does not relieve the Amencan Govern 
ment from the obligations which mtemational law 
imposes upon neutrils It was not until three >ears 
after the outbreak of the War that America could 
offer us any facilities in the harbour of Honolulu which 
were not equally open to Germans It must also be 
noticed that we 1 av c no control of the Panan a route 
between New Zealand and Great Britain 
Turning to the question of communication between 
Bntish ( olumbia and Indi i it is important to realise 
that the Picific coasts cf North Amenca and Asia 
are m a direct line with one another forming part 
of a Great Circle so that there is no short cut a rcss 
the ccem as the map misleadmgl) suggests Thus 
the ourse between Vanuuver and Hong Kong is 
not only very long but also closely flanked by the 
h me ports cf Japan so that its secuntv in time of 
wir depends upen the attitude ( f the Japmese 
When therefore we differentiate the routes on 
will I we have well placed n ival stations and recruiting 
liases from those dommated by the ports of some 
other Great Power we see that the lands of the Fmpire 
are united by the Atlantic and Indian Oceans and 
strategically sepirated by the North Pacific Thus 
the form in which the Mcr ator map is usually drawn 
by Bntish cartographers with t m ida in the upper 
left and Australasia m the lower nght comer is a good 
leprcsentation of our mantime Empire for it slows 
the countnes as cinnected icross the Atlantic and 
the Indian but not across the Piafic Ocean 
Upen this map a symmetncal distnhuticn of (ur 
lands is revealed wl tn a Great Circle is drawn connect 
mg Hihfax m Nova Scotia the eastern tcnnmal port 
of the Lmadian Pacific Railwaj with Eremanlle 
the western terminal port of the Australian railway 
sjsicm This truly direct line is t visted on Mercator s 
map mto the form of the letter S The Imc passes 
thr ugh Lower Egypt close to the Suez Canal follow mg 
tl e general direction of the Mam Track of the Fn pire 
which IS the steammg route from Canada to Great 
Bntam and thence by the Suez Canal to India and 
Australia At one end of the Ime lies the Canadian 
Dominion and at the other Australasia to the north 
the Bntish Isles and to the south the Union of South 
Africa tie chief homes of the Bntish nation Our 



594 


NATURE 


[October 20, 1923 


coloured peoples are also distributed symmetrically 
about the Ime, India bemg on the east, the Crown 
Colonies and the Protectorates of Ainca on the west, 
so that It IS the axis of symmetry of the Pmpire 
Not far from its middle pomt is the Isthmus of Suez 
where our direct Imc of sea communication is crossed 
by the only contmuous route for the mtemational 
railways which will connect our Indian and African 
possessions, and adjac ent to the Isthmus is the central 
station of our airways 

Such IS the form and position of the British Empire, 
regarded as a maritime organisation, which in fact it is 

The Empire thus mapped has an mtermediate 
position among the commercial, national, religious, 
and racial communities of the world such as is occupied 
by no other State The ocean routes must always 
be the link between the two great land areas of the 
world and m the present state of land communication 
provide the connexion between the numerous mde 
pindcnt s\ stems of continental railways Ihe chief 
of these systems is based on the ports of (ontmcntal 
Europe, of which the greatest communicate with the 
ocean, and therefore with other railway systems by 
way of the English Channel Ihus the island of 
Great Bntam is intermediate between the pnncipal 
termini of the European railways and the other rail- 
way systems Its harbourage is unequalled by that 
of any country of lontmental Europe and its supply 
of shipbuilding material and coal exceptionally good 
Thus the physical characters of the island accord with 
Its position on the commercial map and the metro 
politan Bntish in their intermediate position have 
liccome the chief (ommon carriers of mternationil 
commerce 

The Suez Canal, where wc have the principal control 
IS the gateway between the railway termini of Europe 
the greitest manufa< turinj, centre of the world, and 
those of the monsoon region of Asia, the greatest 
centre of population It is also on the shortest route 
between the railways of North America and India 

How far reachmg is the effect of our mtermediate 
position IS strikingly suggested by the fact that it is 
the Bntish naval stations which would if available 
provide Amcnca with the best Ime for rcmforccment 
of the Philippmes, the Achilles heel of the Republic 
The distance of Manila from the naval shipbuildmg 
yards of the United States is almost exactly the same 
by Panima and Suez but the Pacific connexion is 
had owing to the great distance between the stations 
of the Amencan Navy The relation of Port Said and 
Singapore to Amcnca and the Philippmts is only one 
of mvny cises m which our position is intermediate 
between the home and colonial possessions of a white 
nation 1 hus the important I rcnch possession of Indo 
( hma has to be reached from France either by way of 
the Suez (and where wc maintain a garrison, or by 
roundm„ the Cipe where we have a national recruitmg 
base, as well as a station of the Royal Navy The 
true significance of our intermediate position has, 
however, been generdlv missed owmg to a one sided 
mterpretation of strategical geography An mter- 
mediate station, particularly a naval station, has 
commonly been regarded as a blocking position, a 
bamcr where freedom of movement can be interfered 
with The histoncal fact is, however, that the harbours 
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of the British Empire have also been a Imk between 
nations In the War the Bntiah Empire was the 
Imk of the allied and associated powers, and its geo- 
graphical position IS unequalled lor making a benevo- 
lent alliance effective or for checkmatmg the action of 
an alliance formed with a smister purpose 

The Bntish Empire provides m Canada the one 
link on the pohticid map between the European and 
Amencan divisions of the white race Of the 1650 
milhon people m the world, the whites number about 
500 and the coloured ii^o The former are mamly 
grouped on the two sides of the North Atlantic Ocean , 
of the latter, the greater part, about 800 million, are 
in the monsoon region of Asia, which mcludes India, 
Indo Chma, Chma proper and Japan 

In tropical Australia the Bntish, m the exercise of 
their discretion, have set up a bamer between the 
white and coloured races The problem of Australian 
settlement is complicated by the circumstance that the 
northern coast lands he m the Tropics, and have a 
climate which makes field work very arduous to white 
men It is moreover, uncertain if Bntish famihes 
would continue true to ancestral type in this climate 
If, however, settlers from the neighbounng monsoon 
lands of Asia be admitted it would be impossible to 
mamtam a colour line between tropical and temperate 
Australia, and the labour of the Commonwealth would 
in time be done by coloured people The Australian 
Bntish are far from the mam body of the white race and 
from Great Bntam the chief recruiting base of their 
own nation On the other hand, the distance by sea 
between Townsville, Queensland, and the Jap^ese 
coast 18 no longer than the course of the coastmg 
steamers from Fremantle to Townsville , and the 
other lands of monsoon Asia are even nearer than 
Japan 

The relations between geographical environment and 
national welfare mdicate tlmt the decision to erect a 
bamer against coloured labour in tropical Australia is 
best both fur the white race m Australia and for the 
coloured people of the monsoon region of Asia The 
admission of coohe labour would detenorate the 
national character of the Australians for the greatest 
nations are those which prov ide their own workmg class 
Ihc descendants of the \siatic coolies would on their 
part have a stunted existence as a community unable to 
share fully m the national life of their new land, yet 
cut off from the main body of their own people Far 
better then, that the Asiatic coohe should remam 
where the family life of his descendants will be part 
and parcel of national life 

Neitlier should it be issumed that there is not room 
m Asia for a large addition to the population The 
pressure of population m ( hma is hugely due to the 
undeveloped condition of mmmg, factones, and com- 
munications The coal fields arc unsurpassed m the 
world, and iron ore is abundant , if they were worked, 
and factones were based upon them, the new occupa- 
tions and improved market for agncultural produce 
would provide at home for many of those who now 
migrate overseas Ihe further development of manu- 
facture m India would operate m the same direction 
The growth of a manufacturmg population m (]hma 
and India would stimulate cultivation and stock- 
rearmg m the sparsely mhabited region under Asiatic 
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rule which runs diamnally acrou the mendians from 
the Persian QM to we Amur, and mcludes the eastern 
provinces of Persia at one end and Mongolu and 
Manchuria at the other Thu has for the most part a 
hght ramlall, but comprises much fine praine country 
and some good agncultural land while m the more 
and trat ts there are many great nvers fed from snow 
fields and glaaers which could be made to imgate 
large areas 

Adjacent to the Indo Chinese pemnsuk are the East 
Indies the climate of which u suited both to Indi ms 
and Chinese with great tracts of undeveloped land the 
productivity of which is attested by luxunant forest 
The sparsely peopled regions of Asia near to India 
China and Japan by land and sea and for the most 
part connected with them by ties of civilisation pro 
vide an area for the overflow from these countnes 
which u more than twice as Urge as tropic al Australia 
ancl Bntish Columbia together with Cahfomia, Washing 
ton and Oregon, the Amentan frontier provinces of 
I< ngluh speaking labour 

India includes one of the most important liorderl mds 
svithin the Orient that of the Mohammedan and Hindu 
worlds Ihe Punjab with its great nvtrs and plain 
IS m such stnkmg contrast to the mountains and 
plateau of Iran that wc are apt to lose sight of the fact 
that climatically it more resembles the highland on 
the west than the ramy valley of the Ganges on the 
east It IS an eastern borderland of Islam a religious 
world which is mainly comprised in the belt of dry 
country which stretches diagonally from the Atlantic 
shore of Morocco to the Altai Mountams Delhi under 
the Great Moghul was an advanced capital of the 
Mohimmedan world just withm the Gmges vallcj 
which is the he idquarters of Hinduum In this sub 
imperial capital the two antagonistic ( ivihs itions ar« 
now linked to the government of Great Britain and the 
age long wars between them have ceased 
Up to the tune of Bntish predominance India w os 
the terminal position of continental conquerors unused 
to the sea, who did not develop the advantages i f a 
salient mantime position The ports of India he con 
venienlly for a long stretch of roost 1 and on the great 
gulf which forms the Indian Ocean and now owmg to 
the facilities provided by Bntish shipping much of 
this coast land has easier lommunu atic n with In in 
than with its own contuicntal mterior Scnral 
Bntish possessions in the parts of Alnca adjactnt to 
the Indian Ocean are m the intermediate pisitun 
lietwccn the pnncipal homelands of the hi irk peoples 
and the overflowing population of Indii and nowhere 
has the responsibility of our intermediate position 
called for more careful exammation of the nghts ind 
interests of competing coloured races Fhe dcrisnn 
with reference to Ken} a which has just been giacn b} 
the Home Government recomises the mam physical 
regions m the coloured world as political divisions of 
the Empire within which the established races base 
special nghts which it is our duty to safeguard 
From file foregomg facts it is clear that the Bntish 
people, metropolitan and colonial are m a greater 
degree than any other nation the doorkeepers of the 
world m respect of economic strategic and racial com 
munications 
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The Consolidation of thf Position 
The consolidation of the geographical position which 
the Bntish nation has won turns upon the future of 
colonisation withm the Empu-e The ratio of white to 
coloured people in the I mpire is only about one to six 
The former are mostly of Bntish stock The latter arc 
of mans stocks diffenng physicall} from each other as 
much as from the white people and belongmg to 
diverse rehgions 1 hen numbers are steadily increasmg 
under Bntish rule Consequently if the E mpire is to 
be guided by the Bntish, the numbers of our race must 
also mcrease There is however a school which con 
sidcrs that if our ideals of ethics and eflltienry are once 
accepted by the coloured peoples the racial complexion 
ol the 1 mpire will be unimportant, as public affairs will 
be regulated by our pnnciples This proselytising 
pomt of view does not take at count of the contingency 
that Bntish ideals implanted in coloured stock may 
receive alien development m future generations owing 
to biological rauses Our confidence m Western 
culture in general and the Bntish version of that 
culture m jiartieular is based more upon the power of 
ad iptation which it h is shown in our hands since the 
Renaissance and the era of oceanic discovery than upon 
an} system of which we can hand over a wntten pte 
scnption It IS only m our own national communities 
m ami} composed of Bntish stock with mmonties nearly 
ikin that we can be confident tliat Bntish ideals will 
develop tspically in the way of natural evolution 
Iherefore in our own interests and m that of the 
eokured races (who eonflict among themselves) it is 
desirable to miintam the present proportion of the 
Bntish stock to whom Hit I* mpire owes the just ad 
ministration of law and a progns ise ph} steal science 

Wc have to note that the jiopulation of Great 
Britam which is now fort} three million outnumbers 
the combined population of Canada Newfoundland 
South Afnra Australia and New Zealand in the pro 
portion of two and a half to one and increases more 
rapidl} than that of all these Dommions Ihus 
the rhief source available for the Bntish peopling of 
(lie Dominions is the metropolitan not the colonial, 
population 

The number and densitv of the population e f Canada 
IS exceeded m the propc rtion of about ten to one bv the 
white population of the United States hence it is 
inevitable that there should be a Urge flow of people 
from the latter countrv to the Dominion As it is 
essential to unanimitv in the Empire tl it tl e I anadians 
should continue to be Bnti h m sentiment and not 
become pan Amentan, a large immigration Irom Great 
Bntain is required m Lanael i Moreover, the populatie n 
of contmcnul Europe outnumbers that ol (ireat 
Britam in the proportion of something like ten to one, 
and as emigrants go to Ca lada from man} European 
countiics there is a further call for British immigrants 
to m imtam the British character of the Dominion 

Ihe CO operation of the Union of boutli Africa ui tl e 
Waronlv became possible after the failure of an uisurrec 
tion by part of the Boers Smee the number of persons 
of Dutch and Bntish stock is about equal an uiflux of 
Bntish colonists is required m order to ensure unanimity 
between South Afnca and the rest of the Empire, 
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Iht population of Australia stands to that of Japan 
as about one to ten The Japanese are a patriotic -is 
well IS an advanied nation and daitn equality with the 
white nations from patnotu. motives It is evident 
therefore that a strong reinforcement of British 
popul ition IS needed to maintain the doetnne of a white 
tustralia For the same reason New Zealand also 
needs emigrants since Australasia is strategirally one 
But what are the needs of Great Britain ? There 
IS a school which teaches th it we should be strategic 
illy safer if we had no more people than our farms can 
feed which would be about one half of our present 
population that we have passed the numl tr which 
con ever be supported here in comfort and that 
additions to the population would deteriorate its 
quality by packing the slums The same school 
contends that emigration by taking the best and 
leavmg the worst will produce i disgenic effect in 
the home country The conclusion is tint the salva 
tion of Great Britain tan ( nly be cnsurid by a drastic 
reduction m the size of the working class family The 
strategic argument used by this school is out of date 
as the proper plan of campaign for a coml mation of 
Powers bent on breaking up the itadel of the Empire 
IS not naval blockade but acnal boml irdment and 
what the (ountry now needs for its defence is a great 
development of technical mdustries and therefire a 
large population A rural Bntun would be quite 
unable to defend itself 

The economic argument shows too little apprecia 
tion of the permanent commcriiil advantage of our 
geographical p sition As soon as the world gets 
igain into its stnde conditions in Great Bntain will 
improve and thereafter eich increase m the popula 
tion of the world outside will provide more work m 
this country smee our geographical position is un 
Surpassed for rendering economic service to other 
nations 

The common notion that wc are packing the slums 
IS contradicted by the census Taking tl e c ise of 
the Metropolis not onl) is central London less closely 
peopled than formerly but the five rural counties 
round london contam a million residents who were 
bom m London and have spread out mto the country 
fied surroundings 


Neither does the census support the loose assertion 
that the towns are unable to replenish their population 
without fresh blood from the rural districts The 
proportion of London residents who are London bom 
has steadily me reased throughout the last forty years 
and the birth rate in towns is as high as in rural districts 
even when corrected for the eflect of migration between 
them Happily also the opinion formerly current 
that the townsman was deficient m morale was refuted 
by the War m whie h our urban regiments showed a 
sustamed valour which has seldom been surpassed 
in the long ann ils of militarv history 

Tlie contention that selection for emigration will 
leave us only the worst ignores the essential considera 
tion that the best youngster fur the Dommions is not 
necessarily the best for the Home Country Here we 
need lads with sufficient business tenacity to resist the 
restlessness of youth quite os much is the Domimons 
need those who have a taste for frontier life 

The unequal distribution of men and wonen as 
between Great Bntain and the Dommions lin its the 
marriage rate and consequently the total birth rate 
of the British throughout the I mpirc m a way to which 
no other nation is equally subject Ihe excess of 
women in Great Britain cannot however be wholly 
paired in the Dominic ns unless the exodus of men to 
tl e United States be largely re directed to our own 
lands 

Now that the limitation of the family is year by y car 
determined more by choice ind less by cl ance it is 
important that all should know the size of family whu h 
IS necessary for mcreasc of the race Takmg account 
of the present ige of marriage and the number of deaths 
before that i„t I find that a general preferenee for the 
family of three would not cjuite m iintain c ur numl ers 
m Great Bntun even if all migration ceased If 
therefore the size of family be universally decided by 
choice the number cf the rue cannot be mamtamtd 
far less increased under present c c nditions unless tl t se 
who enter into matnmonv cherish the ideil of a familv 
of four children Upon tl is more perhaps than upon 
any other factor depends the continued efficacy of the 
Bntish Fmpirc for guiding tackward races enlargmg 
international commerce ind restricting the range of 
war 


The Sun and 

A RF( I N r arti le 1 y C G Al liot and his colleagues 
of the Smithson an Astrophysical Observatory 
(Washingt n Proc Nat Acad Sci vol 9 1943 No 6 
p 194) directs attention t a rcmarkal le decrease in the 
am unt c f he it radiated by the sun during 1923 and 
the early months of 192a This amount the so called 
solar constant has i>een well below its aierage 
value since the beginning of Apnl 1922 No such 
outstanding sequence of low values has been found 
since the bcgmning of observatic ns in 190s ind if the 
sun s vanation mfluences terrestnal weather 1922 ind 
the early months of 192^ night to show this influence 
If the temperature of the earth s surfac e were deter 
mined directly by the amount of solar radiation this 
long continued deficiency would giv e nse to a general 
fall of temperature by 2“ or 3“ I Owing to the c om 
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the Weather 

plexity of the atmosphene circulation no such simple 
direct response is to be expected but we mav reasonably 
look for anmulous weather and in fact the wnter 
of 1922 23 ippc irs to have been unusually disturbed 
m North \menca In dfferent chstricts there were 
extremes of both heat and cold drought and rainfall 
and the authors remark that while it is far too early 
in the study of the relitions of solar radiation and 
weather to state that the extnerdmary solar change 
caused the unusual winter weather it does no harm to 
draw attention to I th 

If we turn to Western Furope we find similar dis 
turbed conditions especially m the north while the 
Arctic Ocean has been characterised by low pressure 
and al normally high temperature The comadence 
with low solar radiation may be remarked but it is 
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difficult to trace any actual connexion between the two 
The most that can be said at present is that both m 
North America and Europe the storm tracks lay for the 
most part rather far noi^ During sunspot minima, 
which are usually associated with low values of solar 
radiation (as m the present instance), a similar north 
ward displacement‘s^ the storm tracks has been 
remarked, and m faetmis been made use of by Hunting 
ton and Vissher m their theory of Uimattc changes 
(Natdrk, vol III, 19*3, p 561) The solar effect, 
however, is difficult to trace b^use of the great com 
plenties introduced by terrestrial conditions, and 
particularly by the movements of Arctic ice For 


example, the anomalous weather of May last in the 
Bntisn Isles has been traced back to ice movements 
and variations of North Atlantic currents set on foot 
m 1931 and the early months of 1933 (Meteor<dopcal 
Maganne, June 1933, p 100) that is, before the de 
crease of solar radiation had set in though of course 
the latter may have played some part m it It will be 
possible to analyse the rfccts of the dec rease m greater 
detail when the volumes of the Ke&eau Mondi^ for 
1933 and 1933 are completed, since this publication 
gives the deviations of temperature from normal 
at a lai^c number of stations distributed over the 
globe 


Current Topics and Events. 


Thb resignation of Prof A O Green from the post 
of chief research chemist to the British Dyestuffs 
Corporation is followed by the announcement that 
Prof W H Perkm has been appointed advisor to the 
headquarters research staff of the Corporation This 
notice 18 reminiscent of a statement pubhshed m the 
Itmes of February 11 1916 to the effect that Prof 
W H Perkin F R S of Oxford has been appointed 
to conduct the Research Department of British Dyes 
(Limited) and he has also accepted the Chairmanship 
of the advuiory counal of the company Taking 
these two notices in conjunction it does not appear 
that the recent one entails any material change in 
the relationship between the Waynflete professor of 
chemistry in the University of Oxford and the Bntish 
Dyestuffs Corporation Meanwhile the Corporation 
has in quick succession lost the whole time services of 
Prof Kobmson Dr Herbert Levinstem and Prof 
Green Moreover in his last report to the Corpora- 
tion the chairman of the merger company mtimated 
the directors belief that further economies can be 
effected in our research department It will be of 
interest to note the attitude of the reappointed 
advisor towards the impendmg diminution in the 
research 'staff Although the 400000/ spent in 
research dunng four years is a considerable sum yet 
it is probably less than the expenditure on trained 
chemists meurred by the pre War forerunners of the 
Corporation taking mto account the much smaller 
capital sum at the disposal of these firms The 
chemical staff of the Corporation is smaller consider 
ably thgn that of any of the larger units of the 
Interessen Gemeinschaft If therefore the Corpora 
tion 18 to compete successfully against its foreign 
rivals further economies as regards chemists are very 
undesirable for without ample technical awiiiitnnrjj 
the Corporation cannot fulfil the purpose for which it 
was founded with very substantial financial assistance 
from the Government namely with the primary 
olqects of supplying dyes and coloun to those 
Bntish trades which depend for their continuance on 
their ability to obtam them 
Tub hght plane tnals at Lympne have demon 
strated the possibility of man flight with 3 horse 
power engme Two aeroplanes tied m the piinapal 
test for fuel economy with 87 5 miles to the gallon 
Theformerhada3l-6hp engme a speed qf 33 m p b 
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and a mileage for the week of 362 the latter 3} 10 h p 
74 m p h and 773 miles to which must be added a 
wmning climb to 14 400 ft fhe decisive value of 
excess power » thus shown The cost of light planes 
built singly is about 500/ and the competing machines 
were handled by the most expenenced pilots in the 
country while Maneyrol perhaps the most bnlliant 
pilot present met with fatal iccident thus renunding 
us that flying still has its special risks It would 
therefore be rash to conclude that flying is now cheap 
easy and entirely safe but in spite of these cautions 
the results achieved will stimulate flying in many 
directions The Director of Research indicated one 
of the most mterestmg of these in remarking that 
trials on hght planes could be applied to geometrically 
similar aeroplanes of the largest size There is a 
fairly satisfactory theory of similar aeroplanes but 
the best type is bemg slowly evolved by the efforts 
of designers and the criticisms of pilots What is 
suggested is that it is possible to investigate the 
relative merits of different types on the scale of the 
light plane at comparatively small expense and then 
to apply the results to the largest aeroplanes which 
have proved enormously expenMvo in development 
by direct methods 

An account of the mvestigation of m prehistonc 
flint mine at South Down about three miles north of 
Chichester was given by Major A G W'lde at a 
meeting of the Prehistonc S^iety of Fast Anglia 
held at Burlmgton House on October 10 Major 
Wade has identified twenty one circular depressions 
averagmg about 12 ft in diameter running along the 
summit of the Down in a straight hne from east to 
west Three of these on excavation proved to bo 
mme shafts sunk in the chalk for the purpose of 
extracting flmt nodules The first shaft measured 
13 ft m diameter and 13 ft m depth and the second 
9 ft in diameter and 9 fV in depth Although no 
galleries were found the first shaft was deeply under 
cut on one side where the miners had followed a vein 
of flmt In this shaft a pick mqde from an antler of 
red-deer similar to those found at Gnmes Graves 
and Cissbury mdicated the method employed m 
numng A large number of implements of Ann 
gnacian type was found in the mfillmg of the shafts 
and in the second the top stone of a saddle quern of 
green sandstone A large elongated axe is retarded 
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by Mr Reginald Smith as identical with a late 
Acheulein form The discovery is one of consider 
able mttrest as the pits are in aU respects comparable 
with those at Cissburv while if the type of the imple 
ments is accepted as evidence of date they support 
the view that both mines are of palTohthic age Ihe 
quern stone unless it can be shown to be later than 
the implements would then suggest a much eirlier 
date for com growing than is usually accepted The 
excavations were earned out with the permission of 
the Duke of Richmon 1 bv whom the implements 
mollusca and animal remains 1 ave been presented to 
the Bnghton Museum 

Thk Publishers Circular for September i contains 
some suggestive remarks by Mr f W MacAlpine 
on Scientific I iterature the Need for Co ordina 
tion Their gist is that publishers who cannot be 
expected to know the requirements of every branch 
of science might welcome advice from a committee 
or committees of scientihc workers such as might be 
appiomted by the Bntish As<<ociation Among the 
points to be spcmally considered ire form and style 
of treatment degree and nature of illustrations 
uniformity of nomenclature and symbols size of 
page and of printed area selection of type division 
into chapters paragraphs etc and the numbering 
of them list of contents and index Though wo 
hold the view that too much standardisation often 
checks improvement by hindering natural selection 
still we thmk some steps could well be taken along 
the path sketched by Mr MacAlpine He is perhaps 
not aware that there already exists a committee of 
the British Association appomted to advise on 
similar matters in special reference to zoology and 
the allied sciences The last report of this committee 
presented at the Liverpool meotmg deals with some 
questions that directlj concern publishers One of 
these IS the precise and correct datmg of volumes 
and parts The other discussed at length is What 
constitutes Publication ^ The answer is sum 
mansed thus Publication of a new systematic 
name is effective onlv when the volume paper or 
leaflet in which it appears is obtainable at a pnee 
in the way of trade by any applicant or is distributed 
widely and freely to circles interested it being 
always of a character suitable to the publication of 
such matter 

At last 1 yme Kegis has a museum and the 
begmnings of a type collection cf the fossils for 
which it IS famed The desirability of such a 
collection has been felt by some of the residents for 
many years but the question of cost has blocked 
the way In 1901 the late Mr T 1 D Philpot a 
landowner at I yme erected a suitable building but 
the Town Council did not «iec its way to find the 
necessary funds to mamtam it and the fabnc Stood 
empty and forlorn Attempts to revise the situation 
were made early in 1914 and Mr Philpot was ap 
proached m the matter but the movement was 
abruptly ended by the outbre ik of War On Mr 
Philpot 8 decease two years igo his representative" 
renewed his offer to the Town and this time the 
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Council was persuaded to accept the handsome gift 
Fortunately an enthusiastic palseontologist Dr 
Wyatt Wmgrave was ready to act as honorary 
curator and to lend his oum private collection of 
local fossils These with a few from other sources 
form qmte a respectable nucleus around which all 
geologists vnll be glad to see the growth m Lyme 
itself of a collectuMi worthy of the world wide reputa 
tion of the place The annual report shows what a 
good beginmng has been made and includes the usual 
appeal for funds for cases and for gifts of specimens 
all of which should be forthconung now there is a 
place to put them and a curator to watch over them 
In the September issue of State Technology — ^the 
journal of the Institution of Professional Civil 
Servants — the Act of the Umted States Congress of 
March last classifying civil servants is published m 
full Its pnncipal interest for us is the promment 
position It gives to the professional and scientific 
civil servant In Great Bntain the administrative 
heads of government departments even when their 
concern is mainly with scientific or technical matters 
are men with a classical or hterary education and no 
scientific or technical knowledge and the Institution 
of Professional Civil Servants has been urgmg for 
some time th it members of the scientifia staff of a 
department are as likely to make as good admmis 
tiators as the men with no knowledge of the affairs 
of the department at present chosen brom the 
above Act it appears that this is recognised m the 
Umted States and m their cml service professional 
and scientific work is administered by men with 
professional and scientific expenence The salary 
attached to the highest posts whether professional 
or administrative is 7500 dollars per annum 
A SMAU, but instructive pamphlet on the co 
operative development of Australia s natural resources 
has been published by the Commonwealth Institute 
of Science and Industry The whole held of Australia s 
resources is bnefly surveyed and attention is directed 
to certam urgent problems that await solution 
Particularly important is the section dealing with 
agricultural and pastoral problems The ravages of 
vegetable and ammal pests are shown to be enormous 
In New South Wales and Queensland alone the total 
area covered by the pnckly pear is not far from double 
the entire cultivate area of the Commonwealth 
From plant diseases alone the annual loss to Australia 
IS estimated at more than 5 000 000/ ammal pests 
are even more costly In i bad year the sheep fly 
may cause a loss of j 000 000/ A long list is given 
of investigations needed m the interests of agricultural 
pastoral and forest industries The pamphlet makes 
a strong plea for the application of scientific method 
and research in the development of Australia s 
resources Copies may be had free of charge on 
application to the Duwitor of the Institute at 
Melbourne 

Amono the many new periodicals of varying aims 
and quality relating to wireless telegraphy and 
telephony we are glad to welcome a new comer in 
rxpenmental Wireless of which the first monthly 
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issue u befbre us Thisinltsowaurordsisa Journal 
of Radio Research and Progr e s s and wisely leaving 
to the more popular type of paper elementary matter 
broadcastmg news and domgs of societies con 
centrates upon articles on recent developments and 
experimental research For example a new con 
neauon for valve generatgcs m which the oscillating 
circuit is connected between the gnd and the filament 
IS described in an article by E W Gill and the 
possibihties of the neon tube both as an osciUator 
and a receiver are discussed by £ H Robinson 
Another suggestive article deals with the correction 
of distortion produced by amplification especially in 
tlie case of loud speakers Notable among several 
ither important contnbutiona is an account of 
investigations of the Radio Research Board on the 
fading of signals Another way m which the pro 
pnetors of the journal are encouraging research work 
IS in the maintenance of a laboratory and testing 
service whereby readers apparatus can be calibrated 
and other electrical measurements made entirely 
free of charge The journal should be an important 
help to workers in wir^ess and is entirely mdependent 
of trade interests or other wireless organisations 

Dk a Kossi L the well known physiological 
chemist of the University of Heidelberg celebrated 
his seventieth birthday on September i6 last 

The Fothergillian gold medal and pn/e of the 
Medical Society of London have been presented to Sir 
Arthur Keith Conservator of the Museum of the 
Royal Cdlege of Surgeons 

The Thomas Hawkslev lecture of the Institution 
of Mechamcal Fngmeers will be delivered at the 
institution on Frldat November « at 6 o clock by 
Sir Viestcott S Abell The subject will be The 
Mechamcal Problems of the Safety of Life at Sea 

Wf much regret to announce the death on October 
lo of Dr J A Harker h R S at the age of fifty 
three of Or A A Rambaut h R S Radchffe 
Observer Oxford and Ute Royal Astronomer of 
Ireland on October 14 at the age of sixty four 
and of the Hon Nathaniel Charles Rothschild on 
October 12 aged forty six 

The Council of the National Institute of Agra- 
cultiiral Botany has appomted Mr A Eastham to be 
Chief Officer of the Official Seed Testing Station for 
England and Wales Mr Fastham who studied 
agriculture and botany at the Lancashire Agricultural 
School Cheshire Agricultural College and the Uni 
versity of Edinburgh completed his traimng m 
Canada where he speciahsed m agricultural botany 
Previous to his return to England Mr Eastham held 
botanical and seed testing appomtments m Canada 

Prof W D Treadwell of the Technical High 
School Zfinch will lecture on Electroraetnc 
Methods m Analytical Chemistry on November a 
under the auspices of the Manchester sections of 
the Society of Chemical Industry the Institute of 
Chemistry the Society of Dyers and Colourists and 
the Manchester Literary and Philosophical Society 
NO a8i6, VOL 1 1 2 ] 


TKBflfthof the senes of public lectures on Physics 
m Industry bemg given under the auspices of the 
Institute of Phjrsics will deal with the subject of 
Physics in the Textile Industnes It will be 
d^vered by Dr A F Oxley physicist to the Bntish 
Cotton Industnes Research Association at the 
Institution of Flectrical Engineers Victoria Embank 
ment London on Monday October 22 at 5 30 p m 
The sixth annual general meeting of the Bntish 
Association of Chemists will be held at the Chemical 
Department University of Bir ningham Boumbrook 
on Saturday October 27 A chemical exhibit has 
I een arranged by Prof G T Morgan to precede the 
meetmg The Society s annual dinner will bo held 
at the Queen s Hotel Birmingham d mng the 
evenmg The president Dr H Levmstem will take 
the chair at botii the general meeting and the dinner 
According to a Press announcement a Mam 
moths Shoulder Blade has recently been landed 
at Douglas Isle of Man having been brought up 
m a trawl off Ramsey The bone is s ipposed to be 
the shouller blade of a mammoth Prom the back 
to the end of the blade is 6 ft the bone w 2 ft 
thick and more than 3 ft wi le I engthy accounts 
were given of the mammoth the period m which 
It hved etc Photographs have been submitted to 
Mr T Sheppard of the Municipal Museum Hull 
from which it is clear as might have been expected 
that the bone was the skull of a whale 
Recent issues of the Times (September 29 and 
October 10) reproduce many mterestmg photographs 
of the effects of the great earthquake in Japan They 
show how well some of the great pubhc buildings in 
Tokyo (such as the Metropolitan Pohco Station and 
the Imperial Theatre) withstood the shock of the 
earthquake though they were afterwards destroyed 
by fire The magnitude of the sea waves is repre 
sented by a photograph of a scow or fiat bottomed 
ferry boat thrown bodily on to the quay at Yoko 
hama A third picture illustrates a not uncommon 
effect of great earthquakes that of railway Imes left 
suspended in air while the bridge below has collapsed 
A CRANT of 25 000/ has been mode by the Develop 
ment Commission to the new Research Institute fur 
the investigation of animal diseases to be erected in 
connexion with the Royal Veterinary College Camden 
Town London Sir John McFadyean pnnmpal of 
the College will be the first director of the Institute 
The report of the field work of the Smithsonian 
Institution for the past year describes the mamfold 
activities of this important body Accounts are given 
of no less than twenty two eitpeditions organised by 
it and its branches they include geological explora 
tions m the Canadian Rockies the use of the great 
100 mch telescope at Mount Wilson Observatory in 
connexion with a special vacuunf bolometer and 
galvanometer to measure the heat m the spectrum of 
the brighter stars an expedition to the North 
Pacific Fur Seal Islands the collection of Australian 
fauna for the Museum and a similar enterpiise m little 
knovm parts of China botamcal investigation m the 
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RepuT be of Salvador and Guatemala archsological 
studies at the Mesi Verde National Park Colorado 
and of totem poles in Alaska Leas generously 
endowed scientific institutions in Great Bntain will 
look witli envy on such enterprises but will recognise 
them with full appreciation as important additions to 
the general stock of human knowledge 

The Rede lecture for 1921 by Prof H A Lorentz, 
on Clerk Maxwells > lectromagnetic Theory is 
to be issued m pamphlet form in November by the 
Cambndge University Press 

Messrs Dulau and Co Lrn 34 Margaret Street 
W r have just circulated a useful catalogue (No 105) 
of second hand books on entomology general zoology 
geology and mining Nearly 2000 works ore listed 
find the prices asked appear very reasons I le 

Mfssrs Ernest Bthn have in tl eir autumn list 
several books of scientific interest among which we 
nobce 1 he I nnciples and IVactice of Wireless Trans 
mission by I art in which the theory of the pro 
duction and control of wireless waves is set forth in 
non tccl meal language Across the Great Crater 
land to the Congo by A Bams The Diseases 
of Glasshouse Plants by Dr W h Bewloy of the 
Cheshunt Experimental Station giving the practical 
results of the experimental work of the station m 
recent years Succtssful Spraying by P J 
Pryer which is primarily mlended as a handbook for 
the pracUcal grower wishing to know the results of 
recent researches upon the subject An Introduc 
tion to the Study of Chmese Sculpture by I 


Ashton which professes to be the first Eun^n 
boedt dealing with this branch of Chmese art and 
Plastic Art in China by O Siren with an mtro 
duction and epigraphic notes by P PoUiot 
Prof W E Daib\ is brmgmg out through 
Messrs Edward Arnold and Co Strength and 
Structure of Steel and other Metals the mam 
purpose of which is to correlate strength of metals 
with tbcir structure In this volume the subject 
has been considered from the point of view of the 
engmeer and so far as possible m terms readily 
understood by the engineer Other books in the 
same publishers announcement list are A Hand 
book of the Coniferse and Ginkgoacese by W Dalh 
more and A B Jackson con taming descnptions m 
easily understood terms of all the cone beming trees 
with mformation upon their economic uses and 
cultivation Although the book is primarily a 
general work upon conifers special attention has 
been given to those that are hardv m the British Isles 
or ore of outstanding economic importance A 
feature of the work is the senes of keys to genera 
and speaes which are deugned to assist beginners 
in the work of identification Bntish Hymenop 
tera by A S Buckhurst I N Staniland and G B 
Watson with an introduction by Prof H Maxwell 
Lefroy bemg an introduction to the study of the 
habits and life histones of Bntish saw flies wood 
wasps gall flies ichneumon flies rubv wasps digger 
wasps mud wasps wasps bees and ants Informa 
I tion IS given as to their identification and technical 
I terms are carefully explamed 


Our Astronomical Column. 


Thf Want of Symmetry in Stfi ear Yflocities 
— Proc Nat Acad of Sciences USA for September 
contains an article by Dr G Stromberg of Mt 
Wilson on this subject Ihis unsymmetneal dis 
tnbution was first found by B Boss from a study of 
measures of paralUx and radial velocities later 
Adams ind Joy found it independently Stars of 
high speed app^ to move towards the hemisphero 
between galactic longitudes 160° and 340* (through 
250 ) 

Dr Stromberg extends the research to the globular 
clusters and spiral nebulae finding that all known 
objects appear to show the same asymmetry he 
conjectures that it may arise from the existence of 
a fundamental system of reference with regard to 
which excesbive velocities are very infrequent Ihe 
stars of moderate velocitj were found to be divisible 
into two groups one with a slightly eccentric velocity 
ellipse in the galactic plane the other with a more 
eccentric tllipse 

The stars of high velocity give an ellipse with axes 
pamllel to the last ellipse while the gloDular clusters 
and spiral neb il<c give circular dtstnbution m eaifii 
CBM the group motion increases part passu with the 
mternal motions On the assumption that the spiral 
netohe have acquired the maximum attainable 
woaty he calculdtc?s the position of the fundamental 
frame and shows U at referred to it the sun is moving 
wito velocity 651 km /sec towards R A 305' N D^ 


New Transit Instrimfnt at Paris— M B 
BaiUaud director of the Paris Observatoiy describes 
NO 2816, VOL. 1 12] 


in the Comptes rendus of the Pans Academy of 
Sciences for August 7 a new transit instrument 
which has been erected at the Observatory for the 
determination of the time that is distnbnted by wire 
less signals from the Eiffel lower These signals are 
now used so widely that the question of their degree 
of accuracy is unportdnt t ) many astronomers hence 
an instrument was designed of such a sue that it 
could be reversed on every star The object glass is 
by M Viennet and is of excellent quality its aper 
tore 18 4 in and focal length 48 in The magnif^g 
power 18 60 the self registermg micrometer has two 
threads that travel m opposite directions at the same 
rate crossmf, each other at the centre of the field 
The threads are dnven by electric motor and the rate 
of dnvmg is regulated by a rheostat The object of 
the two threads is to save the time required to get 
the star on the thread again after reversal having 
been observed on one thread up to reversal it u 
automatically found very close to the other after 
reversal The order of positions is reversed for 
alternate stars 

The level error is found both by spirit levels and by 
nadir observations The collimation error is at pre 
sent determined on the nadir but collunatois ire in 
course of erection 

The results of time determination are satisfactory 
The figures that are pnnted never show a greater 
range for separate stars on the —mo mght ♦ hu n 
a tenth of a second it seldom exceeds htdf of this 
amount 
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Research Items 


The Shefl na gig at Oaksey —The Sheel na gig 
or phallic figure usually found m churches is probably 
Ihe survive of a fertmtv cult That at Oaksey in 
North Wiltshire is descnbed m the September issue 
of M<tn by Miss M A Murray and Mr A D Passmore 
It 18 carved out of the 'Same stone as that of the 
bhurch a thirteenth century edifice but there is 
nothmg to show whether it is in its ongmal position 
or whether it is contemporary with or earher than 
the church But the size and importance of the 
left hand in the sculpture are noteworthy and suggest 
1 pre Christian origin for the figure The flat sunact 
of the stone has b^n shghtly hollowed so as to make 
the figure stand out in iwef The weathering of the 
stone has practically destroyed the features which 
appear to have been rudely indicated 
The Isi and C i ltuuf Area in America — In the 
tl irty fourth annual report of the Bureau of American 
ethnology 1912 13 recently issued Mr J Walter 
hewkes discusses the prehistoric island culture irea 
of America He concludes that from the lata now 
in hand it is possible to distinguish three culturil 
epochs in the West Indies The earliest people were 
cave dwellers a mode of life that had not totally 
disappeared at the arrival of Columbus a culture 
extending through both the Creatcr and Lesser 
Antilles though owing to the absence of caves it 
naturally did not exist in the Bahamas The absence 
of fine stone objects separites the West Indian cave 
man from that of the following epoch the a^ 
cultural West Indian when stonework reached a 
perfection not excelled elsewhere in the two Americas 
The archaeological evidence of the third epoch or 
tl at of the mixed race formed by an amalgamation 
of agricultural and Canb elements appears to in licate 
1 d<^ne in the arts as would naturally be expected 
from the nature of the life of the inhabitants All 
three stages of culture— cave man Tainan and Canb 
—coexisted when the West In lies were discovered 
The first mentioned bad been dnven to isolated 
undesirable locahties the Tainan held the Greater 
Antilles but had been submerged m the Lesser except 
in Tnnidad the Canb occupied the islands between 
Tnmdad and Porto Rico and was slowly encroaching 
on the Greater Antilles at the cotmng of Columbus 
Farey Arithmfucal Processes — At the recent 
meeting of the Bntish Association the Rev ( A 
Brodie Brockwell professor of Hebrew and Semitic 
languages law and history in McGiU University 
Montrw presented to the Anthropological Section a 
paper deafing with the evolution of arithmetic witli 
special reference to the pnnciples of compound time 
or reckoning He maintained that modem scholars 
through nej^ting to take into account the fact that 
pre Christian Mediterraneans used anthmetical pro 
cesses without analogy in modem mthmetic had 
obscured the meamng of ancient tune determinations 
He proceeded to show wherein the ancient processes 
differed from the modem and suggested that owmg 
to the fact that the anaents worked in units larger 
than those we employ it was necessary to divide or 
subdivide accordmg to the method of computation 
before the figures were comparable with modem cal 
culations Thus accordmg to the method of com 
putation any given figure may be divisible by two 
three or four to arrive at its modem equivalent 
Prof Brockwell concluded by demonstratmg the 
^plication of his theory of commund time to a 
mbyloman tablet previoualy undeaphered which 
was discovered by Prof Hilprecht to Plato s 
Millenmum Cycle and to Proclus'Pythmemoi Indices 
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Imagery in Thinking — In Disc for August 
Prof T H Pear gives a very lucid account 
of the vehicles and routes of thought He thinks 
that the recent mobihsation of psychologists for 
prichcal work has led to the neglect of a problem 
which at first sight appears rather theoretical but 
may actually have far reaching practical results It 
IS well known that people vary in the way m which 
they think but having classified people as visuals or 
audiles there is a tendency to ne^jlcct the conse 
quenccs The writer thinks that for practical pur 
poses people can be descnbed is visualisers or vernal 
isers according as they tend to think in pictures or 
words Fach type of thinking has its own advantages 
and also its own drawbacks and extremes of 
either type often fail to understan 1 the other not 
infrequently with serious consequences Should a 
teacher or a doctor be too exclusively one type it 
might account for some failures in lealing with 
pa^cular pupils or patients The visuahser he hoi Is 
13 less likely to be impressed by an orator s rambh ig 
stream of words or less easily hypnotised I y a sonorous 
phrase or platitule but as against this he may be 
parilysetl by impressive tailonng or a pretty smile 
The article is an excellent example of so ind scientific 
tho ight expresse 1 m non technical language 
Sex Revfrsai in the Common Fowl — At the/ 
recent meeting of tho Bntish Association m Liver 
pool no little interest was exuted by Dr h A E 
Crew a account of a case of complete sex reversal in 
tho common fowl A hen after laying a number of 
fertile eggs 11a perfectly normal manner was con 
verted mto a cock which became the father of chicks 
This remarkable reversal of sex seems to have 
resulted from the iestmction of the ovary by tuber 
cular disease and its replacement by testes Dr 
Crew has published his observations on this and 
similar cases in a recent number of the Proceedmgs 
of tho Royal Society (Senes B Vol 95 No 667) and 
Miss Honor B hell gives a more detailed account of 
them histological features in the first number of the 
Bntish Journal of Experimental Bt logy (October) 
RfPRODI CTION IN / SIR AA \S — It hOS 
long been suspected that the Gasteropol mollusc 
Paludeitnna jenkinst reproduces itself by means of 
parthenogenetic ova If so it is the only mollusc in 
which tlm phenomenon is known to oocir The 
probability is converted into i practical certamty tw 
tho careful brecling expenments of Mr Guy C 
Robeon descnbed in the first number of the British 
outnal of Fxper m ntal Bwl gy (October) No male 
IS ever been observed and there is no evidence of 
hermaphroditism This httle snail is also remarkable 
for the cunous manner in which m the Bntish Isles 
at any rate it his extended its range m recent 
years from brackish estuanes to inland fresh waters 
which as Mr Robeon suggests mav have somethmg 
to do with Its parthenogenetic habits 
The Shape of Plant Cells— The botanist who 
u. under the impression that the typical shape and 
mode of division of a normal parenchymatims cell is 
fully represented by the usual text Mok diagram 
where such cells are always in transverse or tongi 
tudmal section is recommended to’ st idy the paper 
by Mr Frederic T I ewis m the Proceedmgs of the 
American Academy of Arts and Sciences Vol 38 
No 13 Tho author has prepared serial microtome 
sections of the pith of the elder from which outlme 
drawings and then wax mod^ of the cells have bera 
prepared by standard methods The result is to 
show that t^ cells ate essentially tetrakaidecahedra 
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as the mathematwians and physicists had antici 
pated from the models it is powible to reconstruct 
the method by which this form is restored after cell 
^vision 

Rfd Pi ant in Strawberrifs — ^Dnnng recent 
ye-irs the spread of a mysterious disease among 
strawberries has been reported under this name from 
one centre of strawberry growing after another in 
sr me districts the straw^rry growing mdustry being 
senously threatened by its depredations Typically 
diseased plants have been under observation at the 
Research Station Long Ashton Bristol and now 
Messrs h Ballard and G S Peren report that the 
disease is only a special form of the well known 

cauliflower disease of strawbemes which has been 
known for some thirtv years and was first discovered 
by Mrs Ormerod As in the case of the cauli 
flower disease the causal organism in red plant 
is found to be the eelworm ApheUnchus fragana 
Rit* Bos a conclusion which as recent correspond 
ence m the Gardeners Chronicle witnesses is in agree 
mont with that of other practical observers familiar 
with the disease Red plant appears to be an 
unfortun ite name for the disease as it is only when 
the eelworm attack synchronises with a certain stage 
of development m some vineties of strawberry that 
the sinking red colour develops in the petiole and 
Ian ina of the ill developed leaves 

CONTROl OF FiNCVR AND TOF BY LlMlNO — In 
Bull No 29 of the North of Scotland College of 
Agncullure Prof Hendnck desenbes an expenment 
earned on for several years at Craibstone under 
conlitions particularly conducive to the spread of 
finger and toe disease The soil is sour and very 
poor in quality and turnips have been grown on 
the same land since 1915 mass infection has been 
induced by leaving plenty of diseased matenal upon 
the plots and manures favourable to the increase 
of the disease have been systematically apphed 
Although disease occurs yearly on the limed plots 
as well as on the unhmed in the former case a large 
proportion of the roots an fit for use even though 
touched by disease whereas m the latter case most 
of the roots are rotten and unusable It would 
seem that though a cure is not effected some measure 
of control can be exercised by adequate applications 
of lime m moderate excess but m each individual 
case it will be necessary to balance the cost of the 
hming against the improved value of the crop m 
order to detemune whether the procedure is economic 
and advisable 

Inaudibi f Air waves — The current number of 
Science Progress (pp 294 297) contains an article by 
Dr C Davison on maudible air waves resulting from 
explosions These waves are manifested chi^y by 
the rattling of wmdows the disturbance of pheasants 
and the traces of barographs Such effects are 
noticed far beyond the area withm which the sound 
of the explosion is audible For example the firing 
dunng the Dogger Bank action of January 24 1915 
was beard m England to a distance of 208 miles 
while pheasants were disturbed near Workmgton 
(320 miles) The velocity of the inaudible air waves 
IS slightly less than that of sound but when a silent 
zone Is developed the sound waves which at first 
outrun the inaudible waves m the outer sound area 
follow them after a bnef mterval As windows are 
shaken and pheasants are disturbed in the silent 
zone it IS suggested that the inaudible airwaves 
cross the silent zone dose to the ground while the 
sound waves travel at a somewhat greater elevation 
Industrial Watfr Supply in the United 
States — ^An inquuy into the nature and source of 
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the water used m industrial establishments m the 
United States has led to some mterestmg results 
These are published m Water Supply Paper No 496 
of the Umted States Geological Survey The census 
of 1920 showed that 33 7 per cent of the total popu 
lation hved m 287 places each of more than 25 000 
inhabitants Analyses of the water supply of these 
287 places ami in addition of many smaller places are 
given 80 that each state is represented by at least two 
cities These details deal with the bulk of the water 
used for mdustnal purposes even if they diow the 
character of the water used by less than half the total 
population Many of the analyses are the work of 
the Geological Survey others have been obtamed 
from mumcipal state waterworks and commercial 
laboratories Of the 307 cities quoted in the report 
the great majonty has surface water but a few have 
ground water A sketch map shows the average 
distribution of hardness Thisquahty due to calcium 
and magnesium salts is practically the only one of 
much industrial importance The figures show that 
of the 39000000 persons served with the waters 
analysed about 17 000 000 use water with less than 
55 parts per million of hardness 6 000 000 use water 
with 53 to 100 parts per imllion and most of the 
remainder use water wntn 100 to 200 parts of hardness 
per million The pamphlet contains also a discussion 
of the treatment of water for public supplies 

Thf Determination of Sea lfvel — In an article 
in Science Proj^ess for October on the levels of land 
and sea Sir Charles ( lose discusses the problem of 
arriving at the mean level of the sea as the datum to 
which height on the Ordnance Survey maps of Great 
Bntam are referred What is required is the mean 
position of the sea surface as determined over a con 
siderable period of tune at all states of the tide and 
not merely at high and low water The most satis 
factory way of arriving at this moan is by the use of 
self recordmg tide gauges In practice the mean of 
the hourly tides measured over a long period will 
give the result desured Tor this purpose tidal 
stations were set up at Dunbar in 1913 Newlyn in 
1915 and Felixstowe m 1917 and are still at work 
Each of the two stations of longest duration show a 
range m height of the annual mean sea level of z 3 
inches Hence it is obvious that the value of mean 
sea level cannot be obtained during the period of a 
year At other stations in the Bntish Isles and else 
where annual fluctuations have been noted In fact 
the probable vanation of height of any one year 
from the mean of a large number of years is ateut 
half an inch Ihc most important variations are 
meteorological and are in part local m part worid 
wide Of smaller sigmficance are the latitude vana 
tion bde with a p^od of 431 days and the lunar 
bdes of 18 6 years 

Si Nsi oTs AND Air Temperature in America — 
The Monthly Weather Review for May contains an 
article on sunspots and terresbial temperature m the 
United States based upon a communicabon to the 
American Meteorological Society by Mr A J Henry 
of the U S Weather Bureau It is pointed out that 
annual deviations of temperature give evidence of 
short period vanabons within the ii year sunspot 
cycle Sometimes warm and cold years alternate m 
other cases the cycle coldtowrarm would be completed 
m three four or five years Dunng the period 1870- 
1921 a heat maximum corresponds fauw wiell with 
a maximum of sunspots and vice versa Pnoi to that 
penod the agreement is not so good The author 
menbons that unbl some allowance can be sabs 
foctorilv made for the movement of cyclones and 
anbcyclones it is hopeless to seek for effects of changes 
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ia tlw intensity of solar radiation m the temperate 
cone Observations are used for as many stations as 
practicable in the Umted States and m using the 
published means of temperature derived from the 
daily extremes appropriate corrections have been 
applied to reduce to true means Temperatures 
dealt with range between the years 1750 and 1921 
but the number of stations are very few prior to 1823 
Summansmg the conclusions and results of various 
authorities on the subiect the author states that it 
appears that the weight of evidence is m favour of 
the existence of a variation m the air temperature of 
the globe corresponding roughly with that of the 
spottedness of the sun an increase in spots corre 
sponding with diminished terrestrial temperature and 
vtce versa Fhe effect is best shown m the tropics 
and IS difficult to trace m temperate latitudes There 
were three pronounced maxima and mimma of tem 
perature between 1873 and 1921 the maxima occur 
nng in 1878 1900 and ig2i and mmima in 1875 
1893 and 1917 

Bombay Magnetic Curves — Wo have received 
from the Director of the Government Observatory 
i^mbay a collection of photographic copies of 
Bombay magnetic curves for selected disturbed days 
during the years 1906 to 1915 Records are mcluded 
from several hundred days covering about 150 large 
sheets Magnetic disturbance at Bombay is seldom 
large except m H the mtensity of the horuontal 
component The cifrves reproduced are mostly for 
this dement but the dechnabon and vertical force 
curves are also reproduced for some of the storms 
The times and the base Ime and scale values are 
clearly shown in every case and the reproductions 
are excellent thus much valuable information is 
deducible as to the character of magnetic disturbance 
m Bombay As compared with curves from European 
or North American stations the Bombay curves are 
comparatively free from rapid oscillations borne of 
the curves however are decidedly hvely includmg 
those for February 9 10 1907 September la 13 1908 
May 14 IS 1909 Septemb^ 23 1909 (when there 
was considerable loss of trace) and June 17 1913 
There are many examples of sudden commence 
meats of magnetic storms all or nearly all exhibitmg 
Ihe characteristic rapid nse of honzontal force In 
some cases this increase of force persists for a number 
of hours the curve havmg a crested appearance 
m other cases a fall to less than the normal value 
follows hard on the initial nse The weight of the 
volumes of collected curves is considerable and the 
Director of Bombay Observatory expresses his regret 
that owmg to the heavy postage and the necessity 
for economy he has been obliged to restnet the issue 
He would be glad however on receipt of the postage 
to send ft-copy to any magneticisn who would Ime 
to have one 

CkicoNCT Oil — T he coconut oil mdustry is sur 
veyed m the Chemteal Trade Journal for September 7 
This substance is known to us as a fat only m 
warmer chmates is it an oil It is obtained from the 
kernels of the fruit of the coconut palm which 
flourishes m India Ceylon and other tropical coun 
tries The first importabons mto Europe occurred 
m 1813 , they have since steadily mcreased The 
article contains bnef accounts m the properties 
(physical constants etc) composition and manu 
factnre of the oil The bulk of the oil is used in 
the soap and candle mdustry Future prospects are 
discussed 

A Direct Reading X ray Spectrometer —In 
X913 Duane and Hunt found that a spectrum of 
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general X rays is termmated sharply at the short 
wave end the boundary wave lengtti bemg precisely 
connected by Planck s quantum relation with the 
maximum voltage apphed to the X ray bulb The 
output of general X rays is roughly proportional to 
the square of the voltage and provided t^ peak 
voltage is the same the energy distribution curve 
of the X ray spectrum is found not to vaiy markedly 
with the sha^ of the wave form of the exciting 
potentials which obtam m practice whether from 
coil or transformer tor radical purposes at any 
rate it is sufficient to sssume that m the absence -of 
a filter the general quahty of the rays is independent 
of the means by which the X rays are generated but 
IS determmed only by the position of tlie quantum 
limit Drs Staumg March and 1 nt* of Inns 
bruck have designed a convenient type of X r ly 
spectrometer for measurmg this boundary wave 
lens^ In this instrument (toe English agents for 
which are Messrs bchall and Son 71 \ew Cavendish 
Street W i) a narrow slit of X rays passes through a 
thm plate of rock salt cr)rstal and the deviated l^m 
IS observed visually as a narrow band on a fluorescent 
screen provuled with a scale of wave lengths The 
crystal is capable of rotation and the observations 
consist essentially m measurmg the minimum deina 
tion between the reflected beam and the undeflected 
beam In practice it is convenient to ascertain both 
the right hand and left hand positions of the deflected 
beam and halve their angular separation thus avoiding 
a detemunaiion of the zero position It is important 
that the observations should be ma le m a darken^ 
room by an eye thoroughly aUaptol to darkness 
The spectrometer which should be earthed is brought 
as near the X ray tube as possible the protection 
for the operator bemg afforded by sheet lead As 
will be gathered the instrument is also capable of 
being used as a means of messuimg peak voltage 
Tempera lURE of the Crookes Dark Space in 
Glow Discharge — Herr R beeliger m the issue of 
the /ntscknft fur Pkystk of June i) contests the 

r ion recently expressed by Gunther Schulse that 
temperature in the dark space of the glow dis 
charge is high (Nature October 13 p 537) The 
canal ray particles are in part neutral and do not 
behave like elastic spheres to which the geometrical 
laws of mechamcal collision can be applied When 
collisions take place m which the charge is altered 
the changes of velocity and of duection are small 
when the colhdmg particles are absorbed this takes 
place without previous appreciable loss of velocity 
It IS only for tne first type of collision that the free 
path IS of the same order as the molecular free path 
for the second it is very much greater For ionic 
velocities with high or anomalous cathode drop 
these properties of the canal rays can probably M 
directly apphed to the glow discharge for smaller 
values correspondmg to normal cathode drop 
similar complete observational results are not avau 
able Certam quahtative observations (e g those of 
Dempster) pomt to the fact that thmgs are essentudly 
the same in both cases and observations made so 
far on canal rays ( +ion8) do not suggest the existence 
of the difficulties raised bf GOnther Schulze but 
seem rather to be in agreement with the results 
obtamed by him as to energy relatfons and distnbu 
tion of velocity without assummg a high temperature 
m the dark space All direct mtasurements of the 
temperatures of the cathode and of the dark space 
have shown that these are only a little higher 
that of the aurroundmgs not much more than 100° C 
although m special cases the temperature of the 
cathode can be raised to the meltmg or even the 
vaporisation pomt 
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A Library List of Scientific Books 


A BOUT two yeats ago the Washington Academy 
of Sciences published a list of one hundred 
popular books m science suitable for inclusion in 
public libraries The list has since been revised 
and IS repnnted below The original list included 
the titles of forty three books by British authors 
1 ut many of these have now been omitted as the 
volumes are out of pnnt All the works in the 
present list are obtamable through tiooksellcrs m 
the usual way As the list w as compiled for American 
libraries the majontv of the books mentioned in it 
are bv American authors We know of no similar 
list for British libraries but one would no doubt 
be welcimeil by hbranans md others Though 
librarians may be able to discover which books are 
interesting they have no easy way of finding out 
which of such books arc trustworthy and which 
are not merely unorthodox but mislealing or mis 
mformmg 

In mvitmg correspon lents to assist in preparing 
the list subjoined the Committee of the W ishington 
Academv of Sciences asked that the tests to be 
applied m selection of books should be as follows 
(i) The book must be re idaf le if the average visitor 
to Ihe librarv takes the book home it will interest 
him so much that ho will read it through and will 
come lack to ask the librarian for another on the 
same subject (2) It must le accurate preferably 
written by one who knows his subject at first hand 
Mmor pomts are (3) up to d iteness (4) small 
bulk (5) attractive bm Img type and illustrations 
The relative number of books m different branches 
of science is not fixed I or example a good book in 
matl ematics may be substituted for a poor book in 
anthropology provided anthropology is not thereby 
left wholly uim presented 

Ihe Committee has performed a useful service m 
selectmg one hundred books which it feels fairly 
sure are scientifically trustworthy an I believes to 
be readal le It is obvious that a list of this kind 
must be subject to revision and indeel should be 
revised frequently to keep up with the progress of 
science and the publication of books better adapted 
to the purpose The Committee adds In general 
it need liardlv be said that even a tried and tested 
hst cm never be completely satisfactory for the 
simple reason that there is no such pcimn as the 
average reader Every mdividual has his own 
foundation of natural capacity and education and 
his owm background of experience and interests We 
thmefore need one senes of lists covenng all types of 
capacity another senes differentiated according to 
kind and duration of education mother senes dis 
tnbuted accordmg to age and to vanetv of expenence 
and still another adapted to the varied types of 
man s interests Provided with such a set of lists 
we could name twenty five scientific books which 
would be almost certain to interest keenlv any given 
individual Lackmg such provision we can only 
hope on behalf of the very general list herewith 
submitted that every reader who can be mduced to 
read anything at all sinous will fin 1 on the hst a few 
booko which appeal to him strongly and that none 
of the other books will give him the impression that 
science makes reading matter which is difficult or 
forbidding 

Genfrai Science 

1 J Arthur Thomson Tditor The Outlme of 

Saence 

2 Thomas Henry Huxlfv Selections from 

Huxley 
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Man 

3 Edward I Thorndike The Human Nature 

Club 

4 William James Psychology 

5 Roberts Woodworth Psychology a Study 

of Mental I ife 

6 Hfnry Fairuflo Osborn Men of the Old 

Stone Age their h nvironment life and Art 

7 O T Mason 1 he Origins of Invention 
SOT Mason Womans Shore in Primitive 

Culture 

q Waitir Houoh fhe Hopi Indians 

10 F V MlCoiium The Newer Knovdedge of 

Nutrition 

11 H C Shlrman Food Products 

12 Waiter H Fddy The Vitamine Manual a 

Presentation of Essential Data about the 
New lood t actors 

13 E O Jordan Food Poisomng 

14 WiLUAM WiMiAMS KEEN Mcdical Research 

and Human Welfare 

15 Eilsworfh Hi ntington Civilization and 

Cbmate 

HtRFum 

16 Charles Darwin The Origin of Species 

17 F M East and D F Jonfs Inbreedmg and 

Outbreeding 

18 W D Castle | M Coulter C B Davenport 

E M Fast and W I Iowfr Heredity 
and Fugemes 

19 T H Morgan A Critique of the Theory of 

Evolution 

20 E G Conklin Heredity and Environment 

21 Francis Gai ton Hereditary Genius 

22 Paul Popenoe and R H Johnson Applied 

Fugemes 

BlOl OUY 

23 J Arihur Thomson The Wonder of Life 

24 1 Arihur Ihomson The Haunts of Life 

25 r L Boumfk Ihe Psychic I ife of Insects 

26 Winterton C CuRiis Science and Human 

Affairs 

27 Wii LIAM A I ocv Biology and its Makers 

Zoology 

->8 A 6 Bucklfy The Wmners in Lafe s Race 

29 E W Nelson Wild Animals of North 

America 

30 Thfodorf Rooseyllt African Game Trails 

31 C W Befbe Jungle Peace 

3a WiTMFR Stone and W F Cram American 
Ammals a Popular Guide to the Mammals 
of North America north of Mexico 

33 Frank M Chapman Camps and Cruises of 

an Ornithologist 

34 J H Fabrb Social late in the Insect World 

35 Maurice Mabterunck The I ife of the Bee 

36 Oliver P Jenkins Interestmg Nemhbors 

37 W S Blatchley Gleamngs from Nature 

38 Alfred G Mayer Sea shore 1 ife 

Botany 

39 W F Ganong The Living Plant a Desenp 

tion and Interpretation of its Functions 
and Structure 

40 W J V Osterhout Experiments with Plants 

41 Paul Soraubr A Popular Treatise on the 

Physiology of Plants for the use of Gardeners 
or for Students of Horhcnlture and Agn 
culture 
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42 Marcel E Hardy The Geograp^ ot Plants 

43 Charles Darwin Insectivorous Plants 

44 C W Townsend Sand Dunes and Salt 

Ihfaisbes 

Microscopic Life 

45 RenA Valery Radot I ouis Pasteur his Life 

and Labours 

Paleontology 

46 F A Lucas Animals of the Past 

47 H N Hutchinson Extinct Monsters and 

Creatures of Other Days a Popular Account 
of some of the Larger rorms of Ancient 
Animal I ife 

Geology and Geography 

48 J W Gregory Geology of To day 

40 Hallam Hawkfsworth The Strange Ad 
ventures of a Pebble 

so R S I ULi and others The Evolution of the 
Earth and its Inhabitants 

51 T C Chambfrun On^ of the Earth 

52 Gforcf P Merrill The hirst One Hundred 

\ ears of American Geology 

33 Lllfn Churchili Semple Influences of Geo 

graphic Environment 

34 J F Spurr Editor Political and Commercial 

Geology and the World s Mineral Resources 

53 Albcrt P Bricham Geographic Influences in 

American History 

Geologic Agents 

56 John Tyndai l The Forms of Water m Clouds 

and Rivers Ice and Glaciers 

57 1 G Bonney The Work of Rams and Rivers 
■58 T G Bonni y Volcanoes their Structure and 

Signiflcance 

39 ISRALi C Russell \olcanoes of North 
America 

fo Chcrlfs Davison The Origin of Earthquakes 
Mctforolocy 

61 R C K T rMPFTRi Weather Science 
(2 R UE C Ward Climate considered especially 
in Relation to Man 

Thf Ocean 

63 John Murray The Ocean 

Rocks and Minfrals 

64 Grenmllt a j Colf Rocks and their 

Ongms 

Astronomy 

65 Robert S Bai l The Story of the Heavens 

66 1 W Dyson Astronomy 

67 George E Hai k The New Heavens 


68 ChariesG Abbot The Sun 

69 Isabel M Lfwis Splendors of the Sky 

70 Kelvin McKrfady A Beginner s Star Book 

71 H H Turner A Voyage through Space 

72 Arthur Berry A Short History of Astronomy 

CHrMisTKa 

73 E E Si osson Creative Chemistry 

74 Fhwood Hindrick Fveryman s Chemistry 

75 Henry C Fuli fr The Story of Drugs 

76 Jean Hfnri Pabrf The Wonder Book of 

Chemistry 

77 Robert Kennedy Duncan The Chemistry 

of Commerce 

78 Geoffrey Martin Modem Chemistry an 1 its 

Wonders 

79 Frfderick Soddy The Interpretation of 

Radium 

80 F P Vfnable a Short History of Chemistry 

81 Edgar Fahs Smith Chemistry m America 

Physics 

82 Frederick Soddy Matter and Fnergy 

83 John Mills Within the Atom 
S4 Albfrt Einsifin Relatiiitv 

85 J A Fleminc Waves and Ripples in Water 
Air ind Aether 

8f Dayton C Milier The Science of Musical 
Sounds 

87 Win LAM Bragg The World of Sound 

88 Marion Luckifsh Color and its Applications 
8j C V Boys Soap Bubbles then Colours and 

the Forces which Mould them 

90 Frnsi Mach Popul vr Scientific Lectures 

91 1 KroERiLK Soddy Saence and I ifo 

Matiii matics 

92 \ N Vhitehlad Introduction to Mathe 

matics 

03 I evi I FONARD CoNANT fhe Number Concept 
its Origin and Development 

94 John Wfsiey Youni I ectures on the Fun la 

mental Concepts of Algebra and Geomclri 

95 James Byrmf Shsw T ectures on the Philo 

bophy of Mathematics 

96 Aun sits Dr Morcan On the Studv and 

Difficulties of Mathematics 
j7 David Eh fni Smiih Number Stones of 
Long Ago 

History Scifnce 

98 Wai tlr I iBi Y An Introduction to the History 
of Science 

J} W T Sfi K anl H W T'illr A Short 
Hislorv of ‘silence 

100 Andrfw I> Whitf a History of the Warfare 
of Science with Ihcologt in C hnsteniom 


The Zermatt Meeting of the Swiss Society of Natural Science 


'■pHF 104th meeting of the Helvetic Sexaety of 
^ Natural Science was held at Zermatt on 
August 30-September 2 On the cvenmg of the first 
lay after a busmess meeting in which Lucerne was 
chosen as the moetmg place for next year the Society 
was welcomed by the local and cantonal authonties 
at a soir6e given by the Science Society of the Rhone 
Valley called the Munthienne The next day which 
was very wet was devoted appropriately to buuness 
general meeting with spewhea in the mommg 
sectional meetmgs in the afternoon 
M le Cbanome Besse cur^ of Riddes who had been 
chosen as annual president took the opportunity of 
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his opening address piously to recall the names a id 
the hfeworlc of some of the moat prominent sa ants of 
the valky A member himseU of the Congregation 
of St Bernard he was able to pomt to the long talc 
of patient study pursued by succe8si\e members of 
the same body in particular he sketofie I the life of 
Laurent Joseph Munth 1742 1816^ geologist con 
cbologist ormthologist entomologist as well as 
archaeologist who lived just long enough to be one of 
the first members of the infant Helvetic Society 
Among the other men whose lives he told in impress 
ively Bunple language I would only mention that 
of WaltSier Ritr 1878 1909 the brilliant young 
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In the various Sections a number of interestmg com the pass of Sasso Corboro near Bellinzona he has 
mumcations were made The Mathematical faction found several hitherto unknown m the Tessm The 
opened with a causene of mv own on the nuptial number remarkable variety found in such a small area is 
of 1- lato Prof Speiser then explained a very pretty doubtless due to the he of the region m relation 
gcimetncal figure of rational pomts on the straight both to the Alps and the Mediterranean hemand 
line iiid circles touctung the latter in those points and Chodat the son of l^f Chodat of Geneva spoke 
touching one another and Prof Wavre of Geneva upon the determination of the concentration of 
g-ivc 1 short account of some work on a substitution hydrogen ions in the soil and its mfluence on the 
in tlie realm of several complex variables After the vegetation In places where the same group of 
meeting 1 communicated by desire a new theorem of plants occurs the concentration is found to bo 
Prof W 11 Young s m the theory of trigonometric remarkably constant in spite of external difierences 
sene he had promised to speak c n this subject of the surroundings hence it may be expected that 
but was preventetl from atten ling the meetmg I this factor plays an important part in the distAbu 
pointt 1 out how the theorem itsdf as well as the tion of plants Prof Schellenb^ of Zunch spoke 
proof again illustrate the e&cacy of the method of upon a subject clt»ely connected with that of 
integrition with respect to a function of bounded Pischers second communication The parasitic 
vanatifii fungus which formed the subject of his mvestiga 

In the Physical Section the communications fell tions Sclerotmia attacks especially the quince tiw 
distinctly into two classes pure and apphed the latter and others of the same family 

being in the majority Ihe former included an In the Section of Geophysics Meteorology and 
account of the separation of neighbouring radioactive Astronomy we may refer to an interestmg com 
subst inces is c imed out in the Brussels laboratory munication by O I utschg of Bern givmg exact 
of \ugust Piccard and another of cxjjenments made details with respect to the advance of a certain 
m IVcf Icmers lal oratory at I ausanne by S gl icier founded on archives of the year 1300 and m 
Gagncbm on the thermic variation of the dielectric the Section of Anthropology and Fthnology in addi 
constants of quart? These latter form part of tion to the account given by Prof Pittard of Geneva 
1 general scheme of research tin lertaken in the on PaliEohthic traces in Northern Africa we must 

I a isanne laboratory on the dissymmetnes of solid notice H _Junod s communication on totcmism 

matter the> constitute moreover i fine example of among the Tongas PMis and Vendas The cunous 
the use of the tnode 1 mip in the problem of me isunt g customs which he ha 1 chronicled dunng his long 
excet lingl> feel le capacities with imperfect isolation residence m South Africa among these peoples seem 
In apphe 1 physics we may in p irticular mention in to in licate that the totemism whicli exists more 
acet nt of the determinations of the vanation of the particularly among the P6dis may be a relic of the 
first mo lulus of the elasticity of steel ur der changes past the real meaning of which has been lost and the 
of ten perat ire ma le in 1 rof J iquerod s new horo practice become degenerate 

logic 1 lal or tory at Neuclifllel it is expected that Among other communications of mtcrest we note 
the result of the creation of this department wiU have m the Section of the History of Medicine and of 
a beneficial effect on tl e Swiss watchmakmg mdustry Science Dr Morgenthaler s account of a hystencal 
Almost all the remaining contributions consisted of case at the beginning of the sixteenth century The 
technical improvements in telegr iphy uid wireless account as written down by the doctors it the time 
telephony among which we note the realisation of is so exact that it is jKissible m the present day to 
very simple and strong but small apparatus of diagnose the case precisely In those days the 
national importance to bwatzerlond in so for as they patient was fortunate to escape bemg tried and burned 
^ '>P the Alpine Club for witchcraft In the same Section Ifrof G Senn 

The Botanical Section was strongly represented exanuned carefully the phannaceutical botanical 
P Konrad gave an account of his researches on certam handbook of Theophrastus (chaptere 8 20 of his 

fungi in the Jura in particular he has found a new Histona plantarum ) and came to the rn"'*)"«i»n 

type of Hymenomycetes which enables him to settle tliat we have here a conglomerate of results from 
certam systematic questions hitherto unsolved Prof various sources which were edited rather inefficiently 
Schinz of Zunch showed a collection made by one at a later date by an unknown person Nevertheless 
of his staff Prof A ThelliM unfortunately lum the book has scientific value and certamly contams 
self absent of the flowers of Zisrmatt corroboiatmg parts due to Theophrastus 

among other thmgs the known fact that m this In each of the SecUons there was besides the 
regioi plants are able to exist at a greater height scientific communicatums read and discussed a 
than in other parts of Switzerland business meeting which for the most part presents 

Dr W Vischor of Bftle spoke upon heredity m no mtcrest to a British public wo notice however 
relation to the physiolomcal prop^es of I/evea with pleasure that Sir Clifford AUbutt was elected an 
Brastltensis the cluef rubber producing plant at the honorary member of the Soaety m recogmtion of his 
present time l»rof h hischer of Berne gave two important contributions to the history of medicine 
rommumcations the first on the work earned out In the Physical Section moreover two mattas of 
under his direction by Dr Baumgartner who has been general mterest came up first the question of the 
able to show that an mterestmg fanuly of fungi the federation of the Swiss Physical Society with the 
L^boulbeniaces hitherto supposed to be confined International Umon of Pure and Apphed Physics 
almost exclusively to North America contams numer and secondly the creation of a Swiss jienodic^ for 
ous representatives m Switzerland The excessive physicists The HelveUc Society as a whole had 
imnuteness of these organisms renders their recogm already given m its adhesion to the International 
taon extraordmanly difficult The second of Prof Research Council and the question was put by the 
Fucher s commumcations related to the mfebtion of central president to the Physical Soaetv as a 
certam plants by ^ funn (Uredmeae) which he had branch of the larger body It was de^ed to 
collected m the Rhone valley and by means of which answer m the affirmative A Swiss Committee of 
new light 18 thrown on the suscepUbility of detenmnate Physics was there and then constituted compnsmg 
NO 2816 VOL 1 1 2] 
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piovuionally five Swue membera Thia committee u 
to be oonaulered as distmct from the committee of the 
Swiss Physical Soaety which may contam non Swiss 
members and the pombihty was left open of its beme 
enlaiEsd at a later date by the addition of electncal 
engmeers or representativea of other branches al 
ap^ed physics The committee will examme shortly 
tlM question of sendmg a delegation to the meetmg 
which It IS proposed to hold m December at Pans 
In discnssing the second matter it was pointed out 
that there does not exist at the moment any Swiss 
penodical devoted exclusively to physics and m which 
memoirs in any one of the three national languages 
equally are accepted The consequence is that much of 
the ^pod work done m Swiss mstitutions is regarded 
outnde Switzerland as belongmg to the countnes where 
the results are published On the mihative of some of 
its members the Society decided to consider at an 
early date the creation of a trilingual review of the 
type of the Helvetica Chimtca Acta recently created 
for the purpose of publishing the work of Swiss 
chemists m Switzerland itself The question is more 
difficult m the case of ph}rsics smce unlike chemistry 
it cannot count on the regular support of the in 
dustnal people A committee ad hoc la to examine 
whether it prove possible to transform and extend 
the Archives aes Sciences Physiques et Naturelles 
hitherto published at Geneva This was the wish of 
Phihppe Guye and he had for years been working 
with this aim m view when his untimely death 
deprived the world of science of one of its most valued 
leaders It is to be hoped that the preparations 
wlich be bad made will be found to render this 
transformation possible The alternative would be 
to create a totally new review the Helvetica Pkystca 
Acta Grace Chisholu Young 


Uniyersity and Educational Intelligence 

Bristol — Prof J W McBain has received the 
degree of doctor of science from Brown University 
Uhode Idand United States where he is deUvenng 
a dedicatory address at the opemng of the new 
chemical laboratones 

Cambridge — ^Mr H Godwm Clare College has 
been appomted junior demonstrator in botany and 
Mr H E Green Fitzwilliam Hall re appomted 
second assistant at the Observatonr 

Dr Mollison Master of Clare College has ofiered 
a ^t of 500/ to found a pnre to be called the 

Mayhew Prize to be awaraed by the exammers 
in Part II Of the Mathematical Tnpos to the can 
didate of the greatest merit preferably m the subjects 
of apphed mathematics 

London— 4>r A Logan Turner will deliver the 
Semon lecture m the lecture hall of the Royal Society 
of Medicme i Wimpole Street W i on Thursday 
November i at 5 o clock takmg as his subject The 
Advancement of Laryngology a plea for adequate 
traimng and closer co operative action Admission 
will be free without tickets 

A course of eight lectures on Some Biochemical 
Aspects of Animal Development is bemg dehvered 
by Mr H G Cannon m the Zoidi^pcal Department of 
the Imperial College of Science and Tewnology on 
Mondays at s 30 termmatmg on December 3 

Sheffield —The UmversiW Council has made the 
foUowmg appointments Prof F C Lea to the chair 
of nnvin^pirji englneenim m succession to ementus 
Prof Ripper Mr R R S Cox to be assistant 
lecturer and tutor m mathematics and Mr M H 
r vans to be an assistant lecturer m physics . 
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According to the Chnmhar Zeitung Dr James 
Franck has been appomted to the chair of physics m 
the Umversity of B^lm vacant by the death of Dr 
Hemncb Rubens 

Three residential scholarships for Bntish women 
graduates tenable at the American Umversity 
Women s Club in Pans have been aw irded by the 
Bntish Federation of University Women to the 
foUowmg candidates Miss Olive Farmer (London 
and Cambndge) — Mary Ewart TraveUmt, Scholar 
1923 24 Miss Benedicta J H Rowe (Oxford) and 
Miss Helen Waddell (Belfast) — b isettc Taylor I ellow 
1923 24 

The Department of I eathei industnes of the Uni 
verity of I eeds has issued a report on the sessions 
1921-23 m which It IS noted that the Ph D degree 
of the university was conferred on completion of two 
years research work m the department on Mr E C 
Porter for a thesis on The Alkahne Swelling of 
Hide Powder while another former student of the 
department Mr 1 I Seymour Jones has been 
awarded a PhD degree by Columbia Umversity 
for a thesis on The Hydrolysis of Collagen by 
Trvpsin 

Thf University of 1 eeds entertamed on September 
13 a party of members of the Institute of Joumahsts 
In connexion with this visit a convenient summary 
of the history and activities of the University was 
punted special promuience being given to the de 
partments of T eather Industnes Colour Chemistry 
and Textile Industries all of which were inspected 
by the visitors It is noted th it to provide university 
instruction costs on an average 83/ a year for each 
full time student while the average fee paid by such 
students is 40/ 

An article on Die Civic I niversity and the State 
in the bortntghtly Renew for October contains a 
timely plea for the recognition of the importance 
from an Impcnal point of Mew of adequate j^vision 
m the English provincial umversities for economic 
and industnol research and a Ivanced studies in civics 
Mr Macinnes the wnter of the article pomts out 
that were full advantage taken of the unique oppor 
tunities in the universities of Birmingham Bristol 
Leeds Liverpool Manchester and Sheffield for work 
in these fields they would ittract from the Dominions 
many research students who would otherwise drift to 
foreign countnes Hitherto these universities have 
attracted very few of such stu lents owing partly to 
failure to make their resources sufficiently w^ known 
and to devise convenient procedures for students from 
abroad Nor is this surprising The universiW stafis 
are hard put to it to meet the requirements of &iglish 
students and in the absence of any special induce 
ment to cater for the needs of students from abroad 
it IS not to be expected that they should go out of 
tbeu way to do so bometlung has been done by 
the Universities Bureau to disseminate in every part 
of the Empire a knowledge of the resources of the 
umversities m other parts but that is not enough 
by itself to stimulate mtra Imperial migration of 
students Discussing the penis to which universities 
are exposed by reason of dependence on State sub 
sidles the article pomts out that a democratic com 
mumty naturally mchnes to the view that smce the 
people pay for their mamtenance as many persons as 
possible should enjoy their benefits and as a largo 
majonty fail to appreciate the benefit of having m 
th«r midst a umversity pursuing however efficiently 
Its traditional aims they are mclmed to look for 
benefits more direct and easily recognisable 
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Societies and Academies. 

Manchester 

Literary and Philosophical Soriety, October 9 — 
H. H Dixon On coal-dust explosions at the Mines 
Department Experimental Station at Esknieals The 
coal-dust theory of explosions in mines, started fifty 
years ago, led to many small-scale experiments, botii 
m England and abroad, which did not definitely solve 
the problem The large-scale experiments instituted 
by the Mining Association m 1908 first showed the 
violence of pure coal-dust explosions and indicated 
methods to study and counteract them In the 
model mine at Esknieals, Cumbeiland, it has been 
possible to give complete demonstrations of the 
violent character of pure coal-dust explosions, and 
to obtain records of the speed .ind pressure of the 
flame It has also made possible many experiments 
on tlic crfect of damping the dust and of diluting it 
with inert shale or otner incombustible powders 
The Eskmeals Committee in 1914 advised a 1 i 
mixture of coal and inert dust throughout the road- 
ways of " dry and dusty " mines — as a minimum 
amount of inert dust The expenments made this 
year with the finely ground dust from various coal 
seams in England and Scotland — especially that with 
the Alley Main dust— have shown that it is possible 
to explode a i i mixture Uut the precautions 
1akcn to meet the coal-dust danger have resulted 
111 a great saving of human life The yearly fatal 
accidents from explosions in mines during the decade 
1873-1882 readied 6O1 jicr million workers, in the 
decade 1911-1920 the yearly average fell to in , 
for the last three years the .ivciage has been still 
lower 


Melbourne 

Royal Society of Victoria, August 2 — Mr Wise- 
would, president, in Iho chair — C MacKenzie and 
W J Owen Studies on the comparative anatomy of 
the alimentary canal of Australian reptiles The ali- 
mentary canals of lizards, skinks, monitors, and of 
uoisonou.s and non-poisonoiis snakes, were described 
Without a knowledge of the reptilian gastro-mtestinc 
there could not be a correct understanding of the 
apparent complex human 111test1n.1l arrangement and 
ils method of fixation adapted to the erect posture 
In the bearded ,ind the frilled li/ards. a well-defined 
tscum appears together with development of mesen- 
teric colon (human ascending colon) Associated 
with this IS the presence ot the mesial fold approxi- 
mating the colon to tlie pylonc region, winch is best 
demonstrated m Kuala Thus in these lizards is 
found early evidences of the method of accommoda- 
tion of the large iiitcslmc to the erect posture — G G 
Heslop Furtller studies in contagious bovine pleuro- 
pneumonia — E, W, Skeats The evidence of Post- 
Lower Carboniferous plutonic and hypabyssal in- 
trusions into the Grampian Sandstones of Western 
Victoria.— A, Jeffcris Turner ■ New Australian Micro- 
Lepidoptera — F Chapman and C J Gabriel . A 
revision of tlie Australian Tertiary Patcllidai, Patel- 
luidiida:, Cocuclmid®, and Fissiirelhdx The fissure, 
keyhole, and common limpets are discussed Of the 
23 species described, 14 arc new. Three of the fossil 
species are still found living, and have an ancestry 
dating back three million years, the fossils being 
indistinguishable froHf those dredged up in Western 
Port Bay The persistence of these species supports 
the idea of the general stability of the Australian 
continent since ancient geological time, so far as 
the absence of sudden changes of coast-line is con- 
cerned. 
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Science and the State 

A t the session of the Impenal Fconomit Con 
ference on October 16 Lord Salisbury Lord 
President of the Count.il made 1 statement uith regard 
to the Department of Seientific and Industrial Researeh 
In the course of his rem irks he sud that it li is become 
more uid more aeeepttd tint the business i f research is 
really ui essential element m the industri il progress of 
the country \ jtwithstanding that ue ill Ixlieve m 
private enterprise a meiiuri f (lovtrnment mter 
vcntion and research is requisite m this is m mine 
other thmgs 

Tl ere ire several phases of rescireh whuh the Re 
St ir h Dep irtment h is under its pun lew lor e\am pie 
mimtenanee of mdustrnl ind ornmirriil stmdird 
work fir Oevernment services ind reseirth fer in 
dustrulpirp ses As regards industrial rese m h while 
It Is likeh tint the woik of pnv itc enterprise will be 
more efticient than tint if a Government dep irtment 
on the other hand the ( ovemiiunt jx stsses rerttm 
idvantages I or ex iniple t lit State e in aflord to 
finanee rtscarelits whi 1 na\ pr \t te be protri ted 
IS to be bey ond the s e pt f pru ate enterpnse tm 
the Government h is it it mm in 1 in imme nst m iss 
of octiimulated kn iwlttl^f Ihirdh tnel tl is pe int of 
I ord Silisbury s is me wl 1 li ill lor t imment thtre is 
alirgt numl trol s lentih ni nwhi ire willing to we rk 
ler tie Government it tar less than would be the re 
miinerUionoftheirgre It talents ind tre williiif, Ihriugh 
the Government to plate their knowled„t at tin servue 
of the community If Lord Silisliiirx impliis by this 
that the Government is willmg ind ready to trade upon 
the patriotism of a rest irc h worker or upe n Ins do ire 
for the security of tenure whi h is s 1 vitil if he is to do 
,,0 d work then it is truh a depli rible st itement loo 
oltin IS it assumed thit seientifie men should he ex 
petted to work fer the Government it less than would 
be the just remuneration of ilieir sirviics though 
ririly ire the mercenary odvantiges ol the one sided 
arrangement so baldlv claimed by a responsible 
Minister 

Lord Salisbury went on to refer to the National 
Phvsieal Laboratory as the outstanding illustration of 
the success of what m the long run is probably the 
biggest clement of progress m industry, and that is 
researeh by the Government itself for industrial pur 
poses He stressed also as of Impenal import in c 
the work of the Forest Products Board in connixi n 
with timber, and of the lood Investigation Board 
on the transport of fruit oversees Lord Sahsburv 
concluded by paymg a tnbute to the busmess 
like and economical administration of the Research 
Departmoit 
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Officialism in Education * 

Bntish Snent^ Guild has issued a Memo 
1 randum on the subject of bureaucratic inter 
vuition in (.dilution, ivhich it states has reai^ed 
an Kutt stif,( and has liecome detrimental to 
educational deselopment and eflicicncy The main 
char>,c made lij thi (lUild is that oflicial intervention 
in (.ducitionil administration as distin.^uished from 
efiicient i duration il control is now so exiessive — 
both on the pirt f the Board of hdui ition and Lw d 
Education \uthonties tint ^oseminj, bodies of 
TcLlinu il Institutions and ‘'icondirj Sthools ire 
becoming mere idsisorj bodies without anv freedom 
of action nhuh Mould albn them to develop the 
mdividiulit) of thiir institution and take a lively ind 
resp msilde inti rest in the ir [irogress It is also pointed 

out th it he ids appointed for tlitir edut ation il powers, 
art c npplcd b\ ofliti ilism both as regards initiative and 
freedom to expenmc nt on one hand and on tht other 
bv the large dtmonds for tlcru il work m the niture of 
returns wliirh u idul} curtails the time which thev 
c in devott t ) thiir prrptr work as vducationists 
flare have Imn similir protests from other sources 
Loc il 1 dui itic n \uthonties have thtmsilvcs protested 
agiinst tht apjiarent endeavours of the Board of 
I due ation to issumt greater control of matters which 
should be left to 1 t il discretion ind to local knowledge 
Here we find the British Science (lUild accusing Local 
Ldu( ition \uthoritits of acting similarly towards 
govtmmg bodies of educational institutions We have 
also heard of heads who have made similar protests 
against their governing liodics We do not suggest 
that the pnitests are unwarranted On the contrary, 
we think th it there is much otbc ml intcrv ention that 
is not onlv unnecessary and expensive but is also 
detnmcntil to educational development 
Wt have in example in the working of the new 
scheme of national certificates m chemistry ind in 
mec Innic al ind c lec tne il enginecnng referred to m an 
article in Naicki of Jiih 14 p 41; Apparently the 
scheme IS designed to secure all the advantages of 
intern cl examinations and of reasonable freedom in 
the arrangement of the couiscs of work to meet local 
conditions and needs coupled with just enough central 
control and issessmcnt to secure the attainment of 
some unifeimi standard of work cm which a national 
certihcite can be issued bearmg the endorsement of 
the Hoard ol Education and of the appropriate mstitu 
tion of chemists or engineers The sehc me is ext ellent, 
liut we have reason to fear that before courses of study 
arc recognised they are so modified—" mutilated ” 
was one word which we heard — by the Board that they 
all bear a c lose resemblance to one another If such 
■ Msewnndtini n the InciuK of Bncsmcnitbi intervaatuo a Ednof 
ttaa. (Bntivta sdeoce GuiM J 


be the fact, it is certainly an example of hampenng 
local discretion and tending too much towards that 
machme like uniformity beloved by bureaucrats, whose 
tendency is to worship at the shnne of organisation and 
to Ignore the essentid needs of educational progress 
We are not blmd to the need of some measure of 
rentral control and to some sound and eificient organisa- 
tion, but any attempt to standardise education, whether 
in school, technical institution, or university, Ur just as 
certam to put an end to progress as is the standardisa- 
tion of any machine- like a motor car for example- 
hound to prevent any development or improvement in 
that particular machine If the increased bureaucratii 
intervention winch is complained of is tending to do 
this thing, then it must be resisted strenuously 

The Lister Ward of Glasgow Royal 
Infirmary 

T hi* managers of the Royal Infirmary Glasgow 
recently decided that for various reasons tlu 
ctlebriUd 1 ister Ward of the Infirmary should lx. de 
stroyed It is not surprising to know that this dccisior 
has cluitcd many strong protests and that an appeal 
has been madi for the prescrv ition of what is a unique 
Tchc in the history of medical saence 

The w ird m question was Ward *4 of the Vow Surgi 
cal House and was Lister s male ward from 1861 to 
1869 It w is the scene of his first attempts to apply 
the results of his studies on the hcalmg of wounds to 
combiting the scptii disease wluch was rampant By 
their success it became the birthplace of modem surgery 
In 191a, when the rci onstruction of the Royal Infirmary 
hid ad V meed so far that the ward was no longer used 
It was decided to pull down the block ui which it is 
situated Then a movement arose for its preservation 
as a memorial of Lister, and the managers of the 
Infirmary decided Ui keep it 

Ihis decision the managers later rescinded and the 
ward has really escaped destruction through force of 
circumstances II was arranged as a museum, wnth 
relics and portraits of Lister and hospital furniture of 
the period, for the occasion of the visit ol H M King 
George on July 7, 1914, and a few weeks later it was 
(K.cupuxl by wounded soldiers from France Now it is 
in use as cloak room and reading room lor the women 
medical students The relics, etc , are stored in the 
Pathological Institute, and it is hoped to use them in 
fumishmg the ward, so as to iDustrate some of the con- 
ditions under which Lister worked m it — a task of no 
great difficulty 

The sentimental value of the place is felt by those 
[ who teach in the Royal Infirmary and by their students 
and by visitors from abroad No one questions the 
I value of Burns’s cottage at Ayr , yet apparently the 
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majonty of the managers of the Koyal Infirmary regard 
Lister s ward only as an obstruction 
Recently a pamphlet has been published by Mr 
James A Moms (Glasgow MarLehose, Jackson and 
Lo ) who, besides telling the story of the ward shows 
that if the proposals of the Lister Memorial Committee 
were earned out, there would be practically no obstruc 
tion left Actually it is not the whole block which it 
IS desired to preserve but onlv the one ward itself with 
three little rooms which are an integral part of it and 
the basement below Providentially it would seem 
this one of I ister s wards was on the ground floor An 
appeal is bemg made to the managers of the Infirm try 
in the hope that a definite and strong expression not 
onh ba memberb of the medical profession but also by 
ill those who cultivate science as to the historical and 
spintu U values of this famous landmark in the history 
jf surgery will convince them that the destruction of 
th( w ird would be regarded as a breac h if trust and its 
priscrvition as a simple act of respe t f r a memorid 
if achievements bv which all civilised pc iples hi\c 
hinifitcd 


The New Anthropology 

Futinkhamen and the Discovery of kis Tomb h\ ike late 
1 arl of Carnarvon and Mr Howard C irter Uy 
Irof G Flliot Smith Pp 133 (lond n G 

Routledge and Sons ltd , New Yorl L P 
Dutton and ( 0 19*3 ) 45 6d net 

L ast > car s discovery of a m h and varied collection 
of funerary equipment and other objects of 
Fgvptian art of the time of Tutankhamen must 
inevitably reanimate the alreadv vigorous di&cussion 
of cultural origins and the meamng of cultural symbols 
and uses The prediction of the late Dr W H R 
Rivers in 1911 that the theones then advanced by 
Prof Flliot Smith would be bitterly opposed by 
ethnologists of the older school has been abundant 1} 
fulfilhd Those theones attnbuted the creation of 
civilisation as we know it the world over to Lgyptm 
initiaiive, and since their author his now himself 
entered upon the discussion of the recent discovcnes 
in Egypt, the occasion is afforded for presenting a 
review of at least the chief lines of the argument 
developed with ever increasing wei»,ht of detail dunng 
the past decade For most of them refcrtnit need 
be made only to this admirable little volume wntten 
particularly to interpret the essential features in 
Egyptian nistom and belief which found expression 
in Tutankhamen s time 

hirst then, concerning Egyptian funerary ritual 
and Its origins in the life of the earlv Egyptian com 
munity, the achievement of the new anthropology is 
twofold with true imaginative power it has penetrated 
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the veil of mystery and unintelligibility which is the 
obscunng work of later ages to the naive realism of 
the early Egyptian mind and, allowing the proved 
facts of early hfe in the Nile basin then to speak for 
themselves, it has provided us with i complete and 
consistent account of the nse and spread of our culture 
Civilisation, for the new school liegan when the early 
Egyptians invented the art of irrigation to extend 
artificially the area of cultivation of barley The 
irrigation engineer of early Egy pt a is thi first man 
to organise the hbour of his fellows He conferred 
the benefits of security and prosperity upon the 
community ind upon every individual member of it 
lie personified every subsequent idea of kingship 
The life of the community flowed from him in a sense 
IS real and actual as that in which the Nile was subject 
to his lontrol To identify him wuh these subtle 
f( n cs was less an act of metaphysical ingenuity than 
one c f unsophisticated realism He liecame the 
in imation of the life giving powers which he bestowed 
upon his jieople He became t god assimilating to 
himself attributes of the shadowy Great Mother, and 
vv IS ipothcosised ifter death as Osins I ventually 
his powers were ixtcnded and trinsfcrrcd to his 
su less ir, Horus himself i reditcd with the immortalisa 
tnn of the dead king The whole of the elaborate 
equipment of Tutinkhamcns tomb is inspired by 
this same motive identification with Osins and 
participation in his immortality and deifiiation 
buncrary couches such as the three discovered last 
year one representing a cow the second a lion, and 
the third a hippopotamus hav e been known previously 
from fragments and are among the most famihar 
objects represented in wrall paintings ind upon papyn 
In themselves they shed a flood of light upon the 
essential naiveti of the Egyjitian mind at work upon 
the elaboration of our human beliefs , but also they 
ficus attention upon an important chain of evidences 
concerning the migration of culture The cow m 
I gyptian belief was not only the giver of milk, main 
taming life m childhood and adult age, a foster mother , 
she vsis also even sixty centuries ago the Divme 
( ow identified with the actual mother of mankind, 
the Great Mother Hathor who was at one and the 
same ime a cowne i gram of barley (both symbols 
of life givmg), a row, and the moon If the great giver 
of 1 fe and immortality were foth a cow and the moon, 
she was then the appropriate vehicle to transport 
the earthly king heavenwards The representation of 
this occurrence is a commonplace of F gyptian painting, 
and realism could scarcely be carried further than rhe 
representation m some cases of the very stars upon the 
belly of the animal The lion headed couch of the tomb 
IS inspired by a like motive The lion was Horus, the 
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son of Osiris, as well as the Divine Cow the function of 
which was to perform those ceremomes which would 
ensure the continued existence of the father The 
hippopotamus, a sj mbol of the divine midwife, brought 
about the rebirth of the king whereby he became a 
„od Inimort lilts was the sole distinctive possession 
of i „od in t irl> times 

Ihc usf of such vehidts for hum in tr insportation 
to the tilcstiil lej^ions is widespread ind is every 
where detuminitive of d(it> The whole conception 
IS so peiulmr and so much a pait of a pirtieular com 
muiiity ixjMritiuc thU it is ineredible that two peoples 
indcpcndcnth should have adopted its remarkable 
s>mbolism Yet it is found to have spread throughout 
western Asi i ind the parts of 1 iiropc that time 
under the influen c of Creek (ivilisilion India and 
eastern \sii Indonesia and Ccntril \meni i The 
generd id ptu n of siieh a (invention affords a 
sinking illiistrition if Iht diffusion of eulture, and 
sinec Its ori„in in Fgaptian beliefs is demonstritcd. 
Its piesenn in S)rii ind Mesopotiniia m Asia Minor 
and Sana and Crcici in Indii uid eastern Asia, 
inftnlril \mtiitt and Peni is hut imeisureof the 
worlds eulturd debt to I ^vpt herself In India 
the (onvintion exenised an ev option il fiscinition 
over thi minds »f its iniiint inhabitants, who from 
about three or four eetilurits Be inwards, were 
aecuslimcd to represent the \e hit Its of the gods m 
mun> different guises Of these, one of the most mter- 
cstin^ w IS the malara the omposilc monster regarded 
as a erocodilt but tri^indh nothin^ more than the 
eaprieorn of tht /odiii the Bab\ Ionian combination 
of intdoiK and fish In Indii too i great vanet> 
of the heads of otlier inimils were substituted from 
time to lime for I hi inteloiie s notably the elephant s ^ 
Ihest evident cs are Imt umplifit ations, on the cultural 
side, of the formidable array of facts, snmatologie il 
and lulturil elicited earlier (raniologual evidenec 
from Pol>ncsu the Milav Archipelago, the Asiatic 
littoral and the Pieifie coast of Central and South 
Ament a leeords perfectly with the facts concerning 
the gco„raphi( il distnbution of the practice and 
technique of mummifii ation of megalithic monuments, 
and of ancient mines Mr W J Perry * has not only 
related these two last mentioned cultural records, but 
has also xpl lined the motives which impelled small 
bands of civilised people to wander and to settle 

The statement has been made, and repeated as 
recently as the present tear by prominent archaeologists 
well acquainted with the facts, that the Egyptians 
were not a sea going people , whereas we know from 

' ImpotUi t avidenre pTovidid by tbe clrptaant bead m donmutiatloa 
the reality oi the dUiulaa of cuUui* to far a* Srotland in the weet ^ 
America in the eaet u wt forth m cocmpoiKkiKe In NAium o< Nov as 

?he^Chil hTD af*tlu, lun l"’" ^ 
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their hterature that they did engage m mantime 
enterprise, and it is perfectly well established that 
they invented shipbuilding and were the builders 
of the first sea going ships It is equally definitely 
established that every other people in the history 
of the world who engaged in maritime traffic adopted 
the Egyptian conventions of both shipbuilding and 
seamanship It is unreasonable to pretend that the 
transportation of the elements of early civilisation 
from 1 gypt to Syna and Crete and East Africa and 
Babyloma was not effected by the Egyptians them 
selves In each of those places Egyptian colonists 
exploited natural products and planted the germs 
of Egyptian e ivilisation, which in the course of its 
development icquired certiin loi il peculianties But 
from Crete and Sy na and Bahylonu secondary diffusions 
took phee in most cases, no doulH without direct 
r^yptiin participation The reeognition of cultural 
elements of Egyptian inspir ition in India by no means 
involves the claim that either i single Egyptian or a 
single 1 gyptian word ever reached thit country 
Ihc first IS neeessitited by the iaits the second 
IS tn unessential possibility A Babv Ionian element 
colours the southern Indian lulture an Indian 
that of Burmi Sum and Cambodia Behind 
ill IS the Egyptian origin ind inspiration 
Most of the misunderstanding loneerning the new 
theories his been due to a fiilure to understand tlic 
niture of such secondary diffusion 1 1 cannot be 
made too elear that no claim has been advanced on 
bchilf of direct transmission iiross great distances 
Ihe journeys may have been small and few individuals 
may have achieved them, liut the lulturc they bore 
with them was virile, and if degraded by change of 
bands by time, and by racial and environmental as 
well as by merely geognphieal remoteness, it has not 
liten degraded bey ond recognition 

Glass-making in England 

Glass mating tn Lngland Bv Harry J Powell Pp 
\ + i 83 ((ambndge At the University Press, 
1923) net 

A ny one who takes the trouble to look through 
a catalogue of works m English dealing with 
the subject of glass will be struck with its poverty 
1 or the must part, books on glass have been wntten by 
collectors and admirers of glass for other collectors and 
admirers or by antiquarians and artists interested m 
stamed glass The number of books wntten by those 
intimately connected with the manufacture of glass, 
however has been remarkably few Smee 1849, when 
Apsiev Pellatt wrote his Cunosities of Glass Making,” 
giving an account of the processes of makmg all kmds 
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of glassware the number of books of any note, written 
by persons having mtimate acquamtance with the 
industry can^ counted on the fingers of one hand 
Thus W Gimn^s unpretentious but in its day 
useful httlc btnjiff appeared m 1854 in 1883 J 
Powell to whom we owe the volume under review was 
the chief author of a book on the Principles of Glass 
making , while, since iqoo, two other books have 
appeared giving some account of the manufactiirt if 
glass It is doubtful if any other important industry 
has so poor a technical literature 
Now for the first time if wt except A Ilartshomc s 
work on Old English Glasses pubhshed m 1897 we 
have d general history of glass making m England one 
indeed written by a manufaeturer of speriallv riih 
expenenii and knowledge of the handicraft It is a 
matter of great regret that he did not live to see the | 
i tual publication of the book 
The Iwok gives m the space of fifteen chapters a j 
general survev of glass making in Fnghnd It carries 1 
us hi k to the Roman rccupation discusses su I n | 
miinsol this period as hive been discovered is ilsoof 
the glasses e f Anglo Sixon ditc but without irrivin„ 
it mv definite conclusion on the existence of initive 
industrv befrre the tliirteenth eenturj 
It vvis m 1226 that we first meet with the definite 
ind undcnublt existence of the mdustr> in Greit 
Hntam at ( hiddingtold m Surrev I he sc uth 
( astern counties of 1 ngland Surrev md Sussex in 
partuuhr appear to hive been favourite s|)ots for the 
native glass makers during the thirteenth fourteenth 
fifteenth and sixteenth ( entunes hrgelv on account of 
the presence of much beechwood which was the 
favourite fuel of the glass miker The nitive pro 
ductions dunng these centuries do not appear t> hive 
reached a very high level, and it nei ded the impetus of 
foreign workmen from the middle of the sixteenth 
century onwards to ruse the art of glass making in 
Greit Bntam some of these workmen commg from 
Venice and others from Lorraine bv wa> cf the Li v 
Countnes The movmg spirits however who assisted 
most effectively m the English developments were 
most of them Pnglishmen of whom Sir Robert Mansell 
in the first half of the seventeenth century was the 
most persistent of the pioneers in the industr> liemg 
responsible for the development of glass making it 
Newcastle and momly instrumental in introducing coal 
instead of wood as the fuel m gl iss furnaces 
One of the achievements of this period namely the 
first part of the seventeenth century, was-the produc tioii 
of le id crystal glass which constituted a contnbutu n 
of fundamental importance to the indiislrj and was 
destined, m virtue of its capacity to bear cutlinj, md 
decorating, to supplant the famous Bohemian gliss 
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for ornamental purposes By the middle of the 
eighteenth century the English crystal glass was 
already beating the Bohemian glass as that previously 
had beaten the Venetian 

Of considerable mterest is chap iv, on English 
drmkmg glasses since it presents the view of a glass 
manufacturer and opposes various theories of glass 
collectors Mr Powell held the view with which the 
reviewer heartily concurs that c onnoissturs have often 
ittempted too much in endeavouring to assign dates 
and periods to articles of glassware on the basis of 
V iricty of form of di oration, and of tint Artistic 
development and skill vaned so consider ibl> from 
fa tor> to factors that it was quite possible for different 
forms I fth simple and higlily developed to be produced 
It cntcni|xrirv lactones whilst it is a comparitivcly 
simple matter to reproduce tints in gliss Some 
f i tones indeed liav e made a stud> of the reproduc 
tion of inlu[ut glisscs and the lutlior himscll was re 
sponsil le for some fine reproductions of Vencti in glass 
( h ip XIV IS of spti lal mti rest from tl c point of view 
f the s icntih development i f gla It contains 
tutes cl the iiithirs own expentnee as a glass 
mamitoctuier Ictwccn the vears 187^ and 191s md 
the txixrimenls rt orded prove that there w is at 
least one w rks in (in at Bntam which did n t depend 
on lulc of thumb nuthi d \ study of the records of 
the piovin i il „liss h luscs (chap v 11 ) shows th it enter 
prise w IS bv no me ms 1 w king cv en durmg Government 
mtr I (see chap xii the T xcisc Penod) when it was 
a mittcr of surprise thit men could still be found 
to carr> cn glass mmuficture under the conditions 
prescnl td by 1 iw which msisted that notu e in writing 
must be sent to the 1 ; xcisc Oflicir before onv of the im 
port int operations of gl iss m iking could be carried out 
Not unnaturally the mim pcrticn of the book is 
cone cmed with glass making as an art As a 1 andicraft 
the uithor s view was that glass m iking was doomed 
He states so quite definitely in the preface and 
whether his view be rrect or not it was the chief 
factor It an> rate which induced him to wnte this 
account The disappearance of glass making as a 
handicraft and the mtr duction of the machme, however, 
did not neccssanl> mton to him tlie final loss of the 
artistic m glass Ilesa)s If mechanically produced 
tableware is martistic and ugly the fault lies with the 
designer Designs, whether or hand-made or mech 
amcally produced tiblewarc must be evolved from an 
mtimate acquaint me e with the nature of molten glass 
and tlie technique of manufacture rather than from the 
superior inner consciousness of the art school 

Several of the chapters of the book were written 
as Iceturu or as journal articles, and in some ways the 
book IS therefore disjointed wlulst some of the chapter 
R 1 
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headings do not convey the c orrect idea of the contents 
Tlius one < hapter (chap x ) is devoted to the records 
of the famous Whitefnars factory but its chief title 
IS flint Glass The chapter on Old london 
Glasshouses (chip \i) and tliat on Provintial 
Glass houses (chap vii ) both contam much detailed 
information indudmg such references as occur to the 
investigations of taradas llircourt, and of Stokes on 
optic il ^lass and mdeed to the whole subject of 
optical j,lass — except the bnef reference later on to 
War developments 

One would like to h iv e seen in< luded some account of 
trade union influence in the nmeUenth century ind 
something more aliout the condition of the industry 
m the list fifty years th in the statement that it w is in 
a parlous state wlulc the concluding chipter (chip 
x\ ) on Gliss miking dunn^ the War is somewhit 
skctchv It may be idmittcd that the War develop 
ments gave a suggestion if what the future mi^ht be 
and perhaps it wis best that the detail should be left 
for the younger ginerition ot men to fill in 

Ihcre IS no CMstin„ Iwok to w hi h tie one under 
review can be nghtlv compared It stands is a 
definite and v ilualilc contnbution to our knowledge 
of the lust ry of ghss making in Grcit Pritiin The 
book IS well got up and illustriled cont lining one 
hundred and six illustrati ms mostly photographic 
reproductions WIS Tirnfr 

Fung:i and their Spores 

Re fare! es on I ungt U\ Pi if \ II Rc p,in ild Uullcr 
Vol 3 1 urthc r In\ estigations up n the Produc tion 

and Iiberitim cf Spins in llymenomvcctes Pp 
xii+492 (london Longmans Green and (o 
1932 ) 259 net 

P ROF BULIFRS origin il volume entitled 

Rose in hes on 1 un^,! w is published in 11J09 
and with its distinctive point if view ind on^inil 
observations ittricted considerable attention among 
bitanists I he authir in the preface to the jiresent 
volume states thit it is to lie considered os volume 2 
of the origin il work and thit volumes 3 and 4 are in 
an ictivc stitc of preparation Such industry is itself 
remarkable but such productivity in book publica- 
tion IS even more so at the present time and is 
explained bv the generous help towards publication pro 
vided by the ( anidian National ( ouneil for Scientific 
and Industrial Research The Birmmgham Natural 
ILstory and Philosophic il Society has made a grant 
towards the cost of reproduction of the illustrations 
in the present volume which include many beautiful 
photographs as well as a number of the authors 
ongmal and extremely helpful diagrams 
The volume divides sharply mto two sections The 
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fi^t eight chapters are vrery diverse m character 
They exhibit the author agam as a bom naturalist^ 
making full use of the resources of a modem laboratory 
to extend the range of his mteresting field observa- 
tions But It must be confessed that a certain diffuse 
ness and prolixity make thefe early chapters difficult 
reading Some of the material has been published 
before in the Transactions of the Bntish Mycological 
boc lety notablv the chapters on slugs and squirreb as 
mycophagists, and all this early section might gam 
by condensation 

Chapters ix xiii are very different in character 
They include a most interestmg attempt to interpret 
the organisation and development of the hymenium of 
the Aganeineae In rprr the author commenced this 
investigation upon the common mushroom Piolhota 
campestris Expenence proved this plant an un 
suitable starting point but realising the significance of 
the mottled appearanr c of the gills of Panaeolus Prof 
Duller worked out the progressive development of 
successive series of hasidia and spores, m different 
phases in mtieUius irregular ire is on the mottled 
gill and thus was suceessful m presenting a most 
complete anilysis of the hy menial orgamsiticn 
Stn/harta <temt globala was similarly and most com 
pletely worked out ind me iclent illy might prove a 
better class object for the elementary student than the 
common mushro vm which only yielded up the secrets 
of Its orginisati n wlicn Prof Duller returned to the 
attack armed with experience gained upon these other 
types In this and the suciciditv volumes the author 
promises in analysis if the two main tvjies of hymenial 
orgonisatic n th it of Panaeolus and of ( oprinus and 
of the various sub types hi has distinguished 

This work must form the basis of laboratory study 
and teiu hing c n the \ganc hvmenium for many years 
to come Interpretation throughout the work is 
entirely tcleih^icil and while this permits a biological 
significance to lie ittiihed to many of the facts pre 
sented in so interesting a fashion with almost suspicious 
facility it le iv es the way open for a later rcinterpreta 
tion of fungus organisation based upon a fuller know 
ledge of the complex machinery of heredity and growth 
and Its relation to environment 


Geodesy and Geodynamics 

Naturmssensche^Utche Monographten und Lehrbucher 
Vierter Band Ftnfuhrung in dte Geophystk Von 
Prof Dr A Prey Prof Dr C Mainka und Prof Dr 
E Tams Pp via + 340 (Berlin Julius Spnnger, 

1933 ) 132 6d 

T he title of the work under notice is a little mu 
leading, and might better have been ‘ An Intro 
duction to Geodesy and Geodynamics, considering 
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that It contains no reference to such important branches 
of geophysics as terrestrial magnetism, earth currents 
aurone, and atmospheric electnnty, not to say meteor 
oiogy Withm its chosen limits, however, it affords a 
welcome summary of a considerable body of knowledge 
concerning the earth, which has not hitherto been 
accessible m anything like so concise and handy a form 
The work is divided into three parts, by different 
authors, but is as umtary a treatise as can be expected 
in the case of a wide field of rather loosely connected 
studies such as geophysics The first part occupies 
more than half the volume, and is distinguished from 
the two later parts by its largel) mathematical chir 
arter , it deals with the figure of the earth the thcori 
of tides and seiches, and the density and rigidity of the 
earth The determination of the geoid by tnangula 
tion IS first briefly explained including an account of 
the essential features of the instruments used ind the 
methods ol reduction The application of gruiu 
measurements to the same problem is then dealt with , 
i short summars of potential theory is followed h> i 
description of the mstruments and methods used in 
griMt> determinations both absolute and rehlne 
(luirauts theorem connecting the clhptintj of the 
earth with the ratio of gras itv at pole and c qu it ir and 
ol gravits with centrifugal force it the equitor is 
prosed and discussed in connexion with ohsrrs itions 
for the north and south hemispheres sc p ir itch The rt 

IS a brief chapter on measurement of heights ilmie 
sealesel b) kselling trigonometrical sunt) in„ ind 
h irometnc obsen ations folltwtdhi t longer hut con 
dense d summarj of the chin„es of level of the sei 
Itself , the tide producing potential of the moon is 
developed, following Uarwin m the mun (not even i 
hire reference is made to the import int work b\ 
Proudmin and Doodson in this field) and the cquili 
bnum theory, Laplaee s dynamical theory, and Airv s 
tanil theory of tides arc summinsed Tidil curicnts 
and seiches are also touched on the import int in 
fluenee of barometnc pressure scarcely receives suff 
cient mention The first part of the book ends with i 
long and interesting section on the constitution, mem 
density, and mtemal passurc of the earth , the bisis 
and conclusions of the theory of isostasy are explained 
and the various lines of evidence hearing on th« rigidity 
of the earth are well summarised 
The second part of the book relates to seismology, 
and rapidly reviews the instruments used, the records 
obtam^, and the conclusions thence denved as to the 
path and speed of the longitudinal and transverse 
waves, and the beanng of this evidence on the theon 
of the constitution of the earth 
The third section will probably be the most mterest i 
mg to the majority of r^ers of the book, because it | 
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deals m a non-matbematical, discursive way with the 
liorderland region between geodesy and geophysics 
There the causes which have led to the present surface 
features of the earth are discussed Without accepting 
Wegener’s theory of continental displ icemcnts, the 
author adopts the broad pnneiple that large lateral 
displacements of continental blocks must be taken into 
account in geology, though discounting the very un 
certain astronomical evidence thus far adduced in 
favour of measurable rates of variation of relative 
longitude Considerable spate is also devoted to the 
causes ol vulcamsin and of earthquakes 


Our Bookshelfi 

CifiZ 1 ngineertng Geology lly Cvnl S Fox Pp 
* xvH 144 (London Crosby loekwood and Son, 
19*3) i8r mt 

\ civil engineer lud the found itions of modem 
geology It IS therefore singuhrlv inappropriate that 
civil engineers should he somewhat dependent upon 
the geologist for decisive opmions on the geological 
aspects of enginterin,s schemes The author would 
ittnbule the engineers d Hide nee in the matter of 
geologv to the 111 of specialisation with which an 
awtscmt nomenclature has invested the subject 
In„ineers ire themselves rather at fault m having 
dlowcd the cloak of \\ ilium Smith to descend on 
olhcis shoulders The geologv cjf field operations 
involves liUlc more than i common sense ipplication 
ol first prim ipks to spec ill tvpcs of olistrv itions m idc 
on the engineers own ground 
(ftolo„> IS now however a subject studied by most 
engineering students who are well etjuipped for the 
studv The luthor s purpose is to mduet e i\ il e ngince rs 
to a territory which they might have shared equally 
with geologists from the first and this purpose is 
le luevcd m an inspiring book it ile ik in a thorou,,hly 
practical wiy With geology fmm the engineer s point of 
view and is in no sense i slender on^inil design erected 
on i tnmmed mass of mitcrial quarnid from other 
works— the authors published work excepted A 
linef introduction kids directly to the problenu of 
watersupply (Pt I) Pt II deals with fie lei operations, 
Pt III with building matenals hrom first page to last 
the IxHik heirs the stamp of expenenre ind praetiral 
uquaintance with engineers problems Illustrations 
include sketches taken frim the authors field note 
Ixiok that a few ot theie are tnilv sketehy ” is less a 
defect than a positive ment which the engineer will 
promptly recognise (ntieism can be directed only 
against their scale These sketches are supplemented 
by numerous struc tural sections and photographs 
Assuming the reader is not familiar with geology, the 
romentional methods of representing the commoner 
rock types should receive early mention , the need for 
the key is urgent m higs 13 18 , it is first given m 
Fig 24 Similarly the terms strike, antithne, etc. 
which are freelv used m Pts I and II are defined m 
Pt III , and rock classification is attacked before rock- 
forming minerals have been described The author 
outlines a new scheme of rock classification which will 
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appeal to petrolo(,ists no less than to engineers Tne 
inclusion of nephelinitc under syenites is a slip which, 
with a few others, will doubtless be corrected later 
A B 

An Adianrrd Course of Instruction in Chemical Pnn 
ciples B> Arthur A Noves and Prof Miles S 
Sherrill Pp XM1H310 (^^ew York The Mac 

milhn Co london Macmillan and Co Ltd 
19*2 ) i8r net 

Pross Vovis itid Sherrill hive produced a work 
which might be mistaken it hrst sight for vet another 
text book of physicil chemistry since it deals with 
such subjects as lapour pressures osmitic pressures 
electrolysis chemical equilibrium chemical change, 
and the phase rule V closer studv of the book reveals 
the fact th it it is quite distinct both m its purpose md 
in Its method fr im the ordiniry text h k ks of desenp 
tive phjsKal chemistry This contrast is shown not 
onh h\ w h it the hook contiins but also by what it 
omits Thus the nc wer thconcs of the structure of atoms, 
molecules md ciastaK haie been reluctantly omitted, 
in spite (1 their interest and import me e since on the 
hcmical side thev ire munlj empmcal the general 
pnne iplc s (if ins ) on whu h this ire bised being mathe 
mitic il mcl phisi il rather than chemieil 

k clear \ lew of the purpose ot the hoc k is olitained b\ 
studs ing the senes of problems whi h it mtains 
These art not merely supplement ir> to the eoiirse cf 
instni tun 1 ut ire its most important feature Tht 
total numler of these problems is nearly 500 but 
suggestions are gii en for i sh irter c nirsc whe n the time 
uailil It IS too short to cover the while of the syll ibus 
In s me respec ts the book recalls Nernst s Thcoretieil 
( hemistry alth ugh it is in some wiys a more attract 
IV e book for the student Thus the whole of the text 
IS cont lined in less than 3CS0 [lagcs ind the English 
student has the adv int ige of re idmg it m the original 
1 mgu igc mstf id if in i tr insktion From the point 
of view tf the teuher of chcmistrv the problems on 
which the I 1 kis bised are of impirtance as ensuring 
that the student reallv understinds whit he is lieing 
taught ind is ible to apply it m a direct wiv to chemi 
cal problems It is indeed difficult to imagine anv 
course that would lit of more value to the student of 
pin SIC il chemistry in eniblmg him to secure a real 
masters of his subject and this fact more thin com 
pensates f jr the alisence of the more popular features 
which can he used to add to the attractiveness of a 
desenptiv e text book 

Studies in Religion 1 oik lore and C uslom m British 
\orth Borneo and the Malay Peninsula By 1 II Is 
Fvins Pp vm + 299 ((.ambndge At the Uni 
vcrsity Press i;23) aoi net 
Mr I VANS now curator of the Taiping Museum m 
eludes in this b ok notes collee ted dunng two senes of 
explorations flic hrst part desenbes his investiga 
tions in the I uaran and Tempassuk distncts of North 
Borneo the second deals with the customs and 
behefs of tlie woolly haired Negritos the wavy haired 
bikai md the Jakun pagans of the Malay Penmsula 
This 1 itter may be regarded as a supplement to Messrs 
hkeat and Blagden s Pagan Races and Mr Skeat s 
Maliy Magie In North Borneo the c^st distncts 
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arc occupied by the Bajaus and lUanuns, proto* 
Malayans but the Dusan pagans of the mtenor natur- * 
ally attracted Mr Evans s special attention He gives 
an excellent descnption of the behefs and customs of 
this interestmg race Much of his account of their 
religion folklore and customs and of head hunting, 
now happdy obsolete may be compared with the 
records of other explorers m these r^ons 
The method of Mr Fvans wins our confidence lie 
gives the actual notes of his work and the sources of 
his information without any attempt at generalisation, 
which IS particularly dangerous when dealing with 
isolated communities where the culture vanes from 
one valley or jungle to another Even m the Malay 
Peninsula he has been able to add something to the 
harvest already garnered by Messrs Skeat and Blagden 
The folktales are mostly concerned with animals and 
their ways and supply interestmg parallels to those 
( urrent in adjoinmg regions 

The tlasmobranch Fishes By Prof J F Daniel Pp 
XI + 334 (Berkeley University of (ahfomia Press 
1922 ) 4 50 dollirs 

As the author reminds us in his preface of all hvmg 
fishes the FI ismobran hs are bv f ir the most mteresting 
md imix rtint for the understanding of the Virtebiata 
In this handsome and bcuitifullv illustrated volume 
Pr< f Diniel givts a ,HPncral a < ount of the sh irks and 
ravs ( hu fly from a morphologic il pomt of v lew though 
not neglecting the relation of structure to habits and 
food I ich of the eleven chapters dealing with the 
external form and the anatomy of the vanous systems 
fl organs begins with a very clear description of 
Heptanchus maculatus followed by a comparison with 
other more specialised firms and concludes with an 
adequate bibliography Thus the reader is presented 
with an excellent survey of the rmge of structure 
presented by the whole group Matters of fact are 
very accurately stated but m dealmg with theoretical 
deductions of a more general nature the author seems 
to be on less certain ground One serious blunder 
only have we met on p 30; where the kidney tubules 
ire called nephndia Surely it is now recognised 
that these tubules denved from the coelomic wall, have 
nothing to do with the true nephndia of Amphioxus 
ind the coelomate Invertebrates but are rather to be 
compared to the coelomoducts so constantly found in 
the latter? Prof Daniel is to be congratulated on 
having produced a most mstructive and attractive 
book which should prove useful both to students and 
to teichers of ^logy 

The Story of the Maize Plant By Prof P Weatherwax 
fUmversity of Chicago Science Senes ) Pp xv + 247 
(Chicago University of Chicago Press London 
Cambndge University Press, 1923 ) i 75 dollars 
This volume serves to gather together in a convenient 
form much of our scattered knowledge of the maize 
plant and provides a concise summary of the general 
history of this important food and forage crop Ihe 
accounts of the morphology anatomy, and ecological 
relations of maize lead up to an exposition of methods 
of cultivation and harvrstmg followed bv a detailed 
descnption of the flowenng organs and the develop 
ment of the grain or seed The author mdicates the 
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great posnbdities o{ improvement m quiJity of seed 
that might be brought about by a judiaous application 
of the pnnuples of plant breeduig 
Maize would appear to have been much valued m 
aboriginal Amenca but with the great mcrease in 
coloimation which followed the voyage of the Mayflower 
It has steadily mcreased m importance until now the 
United States produce three quarters of the total v orld 
crop 

A special feature of the book is the excellent e of 
some of the onginal text hgures which are both clearly 
drawn and well reproduced being among the best 
hitherto published for this plant The aim of the liook 
with others in the same senes is to reach the educated 
layman as well as the specialist and the volume offers a 
useful and interestmg rtsumd of the subject dealt with 

Supplying Britain s Meat By G F Putnam Pp 
169 + 16 plates (London Calcutta and Sydney 
G G Harrap and Co Ltd 1923 ) 5s net 
Mr G h Putnam is the consulting « onomist to Swift 
and Company Chicaj^o Of the seven diaptcrs of his 
book the first tliree and possibly the sixth deal with 
the subject selected for the title of the book The 
remainder arc devoted to an economic justification of 
the bii, scale Umted States businesses dealing with the 
distnbution of meat and me it products and to a 
defence of their conduct as stated in the official reports 
of American commissions and the lii;^e lolume of 
unofficial criticism from the American public 
From the Bntish point of \ lew the most significant 
fict IS that only 60 per cent of the beef and 50 per 
cent of the mutton consumed in Great Britain is home 
grown and there seems little possibilitv of the home 
supplies even mamtaining this proportion in the future 
The manner m which t&s deficiency in home supply 
has been met by Imperial and foreign hipmcnts is 
very well traced out The sections dealing with the 
distribution of imported meat contain a detailed 
defence of the middlemen The author believes that 
they perform indispensable economic functions and 
further their work cannot be done efficiently unless 
they art units m an organisation in the closest touch 
with the firms of meat exporters 

LtUtrs of a Radio Engineer to hts Son By John Mills 
Pp VI 4 26^ + 13 plates (London G R utlcdgc 
and Sons Ltd 1933 ) lor 6d net 
At the picsent time practically every student at i 
technical college and most school b lys irc mtensely 
mterested in r^o communicati m The author takes 
advantage of this and writes a book m familiar 1 inguagc 
as an introduction to understandmg the latest develop 
ments of the art He expends no time m descnbmg 
fluid theories or pith balls lie plunges at once into 
describing protons and electrons and provided his 
reader consents to follow him shows what an essential 
part they play m radio apparatus How to measure 
an electron stream and electron moving forces 
are sunply desenbod Inductance and capaaty tunuig 
and resonance and the harmonics m the human voice 
are explamed Broadcasting stations trans Atlantic 
telephony and the telephone circuit with its amplifying 
stations connecting New York and San Francisco are 
also desenbed The author who is a well known 
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expert of the Western Electric Co concludes by pomt 
mg out how excellently ordmary telephony and radio 
telephony can be united so that the voice vibrauons 
can be earned over wires and across wide spaces before 
they come to the receiver The two methods use the 
same general prmciples and much of the apparatus 
used is common to both 

Epping lorest By F N Buxton Ninth edition 
revised Pp xiv+ 183 + 6maps (London Edward 
Stanford 1933) as 6d 

Ihe nmth edition of this little book which has been 
out of pnnt since 1915 is very welcome It contains 
a history of Eppmg Forest with on account of the 
topography accompanied by several coloured maps 
Other diapters follow on the animals birds insects 
and pond life of the forest area as well is the trees 
flowenng plants mosses and fungi A short chapter 
gives an account of prehistoric man and the animals 
he hunted Another is devoted to the geology of the 
district A final chapter has been added on the 
manigement of such a forest It will no doubt be 
found useful by students naturalists and others who 
visit rpping lorcst and wish to kniw more of its 
natural histrry 

the Chemistry of the Inorganic Complex Compounds 
an Introduction to Werners Coordination Theory 
By Prof R Schwarz Authonsed translation by 
Dr L W Bass Pp xi-82 (New York J 
Wilev and Sons Inc Londen fhapmimnd Hall 
1 Id 1933 ) 8r 6d net 

This Ixiok is a translation frem the German rf an 
introduction to the study of co ordination compounds 
It is on excellent little l^k fer the purpose ind even 
advan ed workers in this branch of chemistry will 
find It of value on account of the fact that a reference 
1 1 the original hterature is |,iven in the case of all the 
c impounds that are refened to throughout the book 
The form m which tl c book is issued is v erv attractive 
and It should have a large circulation am ng Fnglish 
readers 

Ilindbook of Steel Erection By M ( B1 nd Pp 
IX + 341 (London McGraw Hill Pubbsl mg Co 
ltd 1933) i3t 6d 

iHi-Ru are but few books dciling with this subject 
and for the most part treatises on structures do not ^ e 
adequate treatment to the methods of erection ^c 
vclume before us gives both descriptions of these 
methods and also the calculaticns involved in deter 
mining the strengths of the appliances used Civil 
engineermg students will find tlic book a useful supple 
ment to their text Ixmks on structures 

The Unconscious an Introduction to Freudian Psycho 
logy By Israel Levme Pp 313 (London 

Leonard Parsons Ltd 1933 ) )s 6d net 
An excellent short account of the Ireudian theory 
in its general philosophical aspect The author finds 
no need to force on the reader unpleasant descriptions 
of particular neuroses and he treats the whole concept 
of the unconscious as a metapsychology Its relation 
to older classical conceptions and to modem nval 
theories is briefly but quite clearly mdicated 
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Letters to the Editor 

[Tk* Editor does not hold htmstlf responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature No notice is 
taken of anonymous communications ] 

X-rays and Crystal Symmetry 
Mr T V Barker directs attention (Naiurl 
Octoler 6 p ^02) to the dilhiulties that may arise 
m the ilassilitition of crystal*, in consequence of the 
use of the X ray methods of anaUsis since the latter 
tal i note of features in crystal structure which are 
not always the same as those from which the older 
methods draw their deductions I* rom the *• ime point 
of view he discusses also the existence of the molecule 
in the crystal 

It IS to be rcmemlered that all inquiry must be 
direct! d to the determination of the relative positions 
of the atoms and the molecules within the unit of 
pattern and of the forces which they exert on one 
another The nature of the symmetry of the crystal 
and the possible existence of the molecule are questions 
of academic interest onh except in so far is they 
contribute to this end From this point of view the 
difficulties described by Mr B irker seem to lose much 
of their importance 

The symmetry determinations of the older and 
well known methods are complete when the crystal 
has liecn assigned to one or other of the thirty two 
classes and this can generally be done though there 
often rem iins some uncertainty On the other hand 
the X ray methods determine the form and sue of 
the umt of pattern and the number of molecules 
wl i( h go to tlie making of it It is an open eiuestion 
which only experience can answer whetlier the X rays 
give ilisoliitely correet evidence on this point 
whether for example they might overlook some 
difference which repeated it some multiple of the 
spacing determined by the rays implied a larger 
unit Of pattern The difference mij,ht be of such a 
kind as to be incipiblt of detection however great 
it might be or it might be missed merely on account 
of insufficient magnitude far the evidence pomts 
to the possession 1 y the X rays of the power to 
detect any material difference they can for example 
make apparent the difference between two neighbour 
mg atoms of c irbon in the diamond which are due only 
to differences in the orientation of their attachments 
to their neighbours Moreover the X riys mve such 
information as to the relative positions of the atom 
groups into which the crystal unit may be divided 
th it tl c crystal can not only be issigned to its proper 
class but also to its pro^r type among the two 
hundred and thirty possible types of structure as 
defined either by the space group of symmetry move 
nicnts which the cryst il posses es or by the arrange 
ment which the X rays have found There 15 only 
one exception of import mce The X rays cannot 
in general Ictcrmine whether a ciystil has or has not 
a centre of symmetry and this sometime*, leaves 
the alternative as to whether a crystal belongs to a 
certain type of symmetry in i lower class or to 
another type in a higher cliss obtained from the 
lower by adding the centre of symmetry If it is 
known from observation of fonri or otherwise whether 
there is or is not a centre of symmetry the ambiguity 
diswpears 

The general arrangement of the molecules having 
been found any further observations of the form or 
other physical properties of the crystal have a value 
not because thev mav put the crystal up or down 
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by a whole class but because they help m the inter 
pretation of the structure as it has so far been 
discovered 

So far as present experience shows the atom group 
referred to above has the same composition as the 
chemical molecule though it is not to be expected 
that it should have exactly the same form In rock 
salt it IS possible to associate with the sodium atom 
any one of the six chlorine itoms that surround it 
and to say that here is the molecule or it may be 
said if preferred that the molecule baa disappeared 
In an organic crystal naphthalene for example there 
11. one atom group which may with some justice bo 
described as the molecule Fven here however 
many of the carbon atoms have two hydrogen neigh 
hours one of them belonging to the molecule to 
which the carbon atom belongs and one to a neigh 
bourmg molecule Is there any difference in the 
nature of the attachment of the carbon to the two 
hydrogens > If there is then there is definitely some 
thing which may be looked on as the molecule smee 
there is a group which has the same composition as 
the free niphtnalene molecule and would actually 
form such a molecule on the dissolution of the crystal 
though the shape might be slightly ch inged If not 
then It might be sail as of the diamond though to 
a lesser degree in this case that the whole crystal 
was one molecule ihe position of the hydrogen 
would be an example of co ordination The 
nature of the hydrogen attachments is obviously of 
the highest importance and we mav hope to learn 
more about it by further expenment Only in that 
light however is there any interest m discussmg the 
question of the existence of the molecule in the 
naphthalene crystal W H Kragg 


The Optical Spectrum of Habilum 
In our letter to Naiurl of March 10 1923 we gave 
a preliminary list of the most prominent lines between 
2500 and 3300 A U m the arc spectrum of the now 
element hafnium discovered by Coster and Hevesy 

S see Natorf January 20 Icbruary24 April 7 1923) 
u this list we included only Imes of mtensity of 2| 
and more using a scale of intensity from J to 6 Prof 
Ilevesy has now been able to supply us with a pure 
hafnium preparation containing according to Xray 
analysis not more th ui about i per cent zirconium 
and m addition small traces of titanium manganese 
and niobium With this preparation we have photo 
graphed both the arc ind the spark spectrum of 
hafnium As to the arc spectrum we have con 
trolled all our older mciisurements of the published 
lines and ilso of the weiker unpublished lines and 
have added to thcsi a considerable number of still 
weaker Imes 

Fhe spark spectrum docs not seem hitherto to have 
been examined Un the other hand Bardet {Comptes 
rendus t 176 p 1711 1923) a short time ago pub 
hshed a list of lines belonging to the arc spectrum of 
hafnium in the region between 2300 and 3500 A U 
As It IS not stated and cannot be inforr^ whether 
his Imes arc given m the international or m the Row 
land scale it is sometimes difficult to decide whether 
a line m his table coincides with one of our Imes or not 
As all his lines with the exception of 6 are stated as 
moyenne faiblc extr£mement faihle k 

peine visible we think that his preparation was 

not very concentrated As a whole the two spectra 
are not very different yet Bardet does not find all 
the stronger hnes given in our first table which (with 
one exception) are now all confirmed and the relative 
intensity of his Imes are rather different from ours 
This seems to indicate that the hafnium spectrum can 
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differ mnch according to the conditions of excita I 
tion This also as is well known is the case with the 
zirconium spectrum j 

The spectra were photonaphed with the same 


instrument as before and the arc sj^tra were pro 
duced m the way previously described the spirk 


spectra were obtained with a large induction coil 
Mtween carbon electrodes saturateil with the hafnium 
salt solution In the table abo\ e we give the hafnium 
hnes in international A U m air measured aninst 
iron normals and an estimation of their relative 
intensity I both m the arc and m the spark spectrum 
(scale ^ to 6 hnes weaker than i omitted 6 denotes 
very strong 5 strong 4 rather strong 3 not strong 
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wave lengths are given to o 05 A U the accuracy 
which IS generally reached at the longer vrave- 
lengths an error of about o r A U may bo possible 
Where (Ti) (Mn) (Nb) or (Zr) is added it means that 
the Ime m question is nearly comcident with a Imo 

bdongmg to the spectrum of one of these 

I I elements traces of which we have men 

tioned were present but that the line is so 

M much stronger relative to the other hnes of 
5 I that element present m the spectrum that 

T it IS almost certam that the Ime really 

belongs to the hafnium spectrum 
’ j A similar examination of the hafnium 


appear shortly We publish this table first 
b^use it comprises the region m which 
high accuracy is easily reached by smaller 
spectrographs and will therefore mainly 
be used for identification as the hafmum 
%pectnim shows few characluistic hnes m 
the visible part of the spectrum 

H M Hansfn 
S Wlrner 

Lniversitetots Institut for 
teoretisk Fvsik 
Copenhagen September 20 


^ j The Isotopes of Lead 

J 5 It uas suggested by the writer in 1912 
s 1 that the end products of the iitanium and 

\ 3 thorium disintegrition senes should differ 

t in atomic weight from that of common 

J ^ k td which chemically they closely re 

5 4 semblc As the atomic weights of these 

« products determined experimentally later 
j f iiy Richards ind others as approximately 

) } « 206 and 208 respectively br u ketod the 

L * atomic weight of common lead it was not 

A f unroasonaMe to suppose that common lead 

(ri) 6 6 13 a mixture of isotopes of which the mass 

J 3 numbers 206 and 208 are chief This 

4 » although probable is still unproved Ihe 

^ further deduction that conceivably leatl in 

i 4 Nature has been mnnlv producetl by the 

♦ 4 dismtegration of uranium and thonnm has 

5 4 receiv^ some but not i great meisure of 

** vt support If It could be shown exponment 

u J ® illy that common lead hvs some isotopes 

4 4 which are not hkclv to le produced by 

> ^ dismtegiation this hvpoth(st:> would be 

4 3 more difficult to maint iin if the difference 

5 3 were complete the hypothesis would be 

J ^ disproved 

( My analysis of the complexity of ele 
3 ' ments of which some account was given in 

J * Naturl t October 20 leads logically to 

i 4 the conclusion that (omm m lead consists 

1^3 principally ol ni iss numbcis 204 20s 206 
n ) 44 207 208 and 210 of which probably 200 

I 2 and 208 are chief Tins is suipnsing since 
the mass numbers of isotopes do not differ 
generally by more than 8 units and radium 
B weighs 214 Most of these numbers may 
also be derived from Aston s published results for the 
isotopcsof elements 18 34 ana 30 the atomic numbers 
of which hkclead are 01 the form i6w + 2 In addition 
the mass numbers 205 and 207 are deducible from this 
consideration an element of even atomic number x 
may h tve an isotope of odd mass number a wparently 
only when the difference a 22 is unique The differ 
enc«S3 4 and 7 do not appear to belong to any element 
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but ) II 13 15 17 19 21 23 25 27 29 31 33 35 
37 and 3Q may be most piobably aiiaigned to elements 
34 36 H 48 30 40 54 44 60 64 66 66 70 70 76 
and 80 respettively (The results for elements 34 
36 50 54 and 80 are Aston s ) If this be accepted 
it follows that the differences 41 'ind 43 belong to 
element 82 because (a) the mass number aoi appears 
to be unstable (bemg the head of 1 senes of unstable 
mass numbers 201 157 1 13 73 and 33) and there 
fore 41 cannot be assigntil to element 80 and (5) 
because it is to be expected that clement 82 like 66 
and, 40 has tivo odd isotopes Ihesc are m conse 
quence .03 and 207 

Of the SIX isotopes mentioned above 206 208 and 
210 ire end pioducts of ladioactivc sents possibly 
207 s ilso so that this analysis if confimieif expen 
mcntall\ cannot by itself claim to dispose ol the 
\ lew th it common lead may be of radi lactive ongin 
But niither docs it necess inly support it the matter 
IS still left open 

It IS not unlikely that the odd mass number 203 
IS an isoban. because thallium ( 81) fk likely to 

consist if moss numbers 203 an<l 203 not only bee luse 
its itomic wc ight lies between thise numbers but also 
from the an 1I3 sis in my 1 1st letter \ston by showing 
that mercurs his piobably an isotope of 197 first 
established the possibility of the existence of odd 
isobarcs in the inactive elements since it is very 
probible that golfs principal isotope is 197 also 
But in general odd isc bares are hkely to be rare 
amonj, inactive elements but not impossible as I said 
Noodvimum dysprosium and ytterbium were not 
mentioned 111 niv lost letter The chief isotopes of 
the first of these appear to be 1 32 144 145 and 146 
possibl) 148 and 150 also of the second 160 161 
162 163 164 andpcssibl} lOf and of the third 172 
173 i''4 174 176 and j^ssibly 178 I should like 
ilso to make a few minor alterations to previous 
statements I anthanum is apparently not simple 
but mcl ides (possibly \erv little of) 137 gold is not 
likely to have 199 holmiuni is mainly 164 fellunum 
should contain 122 But as I have now been able to 
calculate simplj both unstable mass numbers and 
even isobares let ills are not of first importance 
It IS not asked th it anj of the m iss numbers of 
this or of Uie previous letter should be accepted before 
being disproved or confirmed b> experiment But 
they are of interest as being the most probable 
numbers obtained by a simple and striightforwanl 
considi ration of the facts of radioactivity on the 
reasonable issumptions stated 

A S Russkli 

Dr T ee s I aboratory Christ Church 
Oxford October 13 

Problems of Hydrone and Water the Origin of 
Electricity In Thunderstorms 
iROi \RMSiRONr s friendly criticism (Nature 
Octdier 13 p 337) of mv theory of the ongin of 
elcctncitv in thunderstorms seems to neglect the 
fact that mv explanation of thunderstorms is based 
entire Iv upon cxpenmcntol and observational evidence 
If expenments can lie said to prove inything then 
my work in 1 the work of otners has showrn con 
clusivelv that («) if there are ascendmg currents 
exceeding 8 metres iier second in the atmosphere 
there must be a great deal of breaking of ram drops 
(6) every time a water drop breaks there is a separation 
of eleetncitv (c) the broken water drops retain a 
positiv e charge (d) the air ittoins a negative charge 
On the other hand olvwvations have shown that 
there is i considerable excess of positive electricity 
brought down by ram Ihcsc are all tangible facts 
which any one can test by makmg the suitable expert 
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ments and I have done nothing more than arrange 
them mto such a form that a reasonable account of 
the phenomena of thunderstorms results 
Surely Prof Armstrong does not wish to suggest 
that all this work is wrong because it does not fit m 
with his theory of hydrones. He cannot expect us to 
neglect the evidence that electricity is produced 
when drops break because accordmg to his theory It 
appeirs more likely that electricity would be pro 
duced when drops combine 

What alternative has he to offer to a theory which 
has met with very wide acceptance ? He says 
Abbuimng thit niy interpretation be correct may 
not the great nSe in potential required to produce 
lightmng have its onmn in the coalescence or co 
operation of minute drops charged by an external 
source ? This is very depressmg for it throws us 
back to where we were twenty years ago with an 
unknown external source of electricity and errone 
ous ideas of the increase m the potential of a cloud 
due to the coalescence of the drops 

G C Simpson 

Meteorological Office I ondon 

The Occurrence ol Urease 
Lfttehs on the occurience of urease are printed in 
Nature of August it and September 22 In the 
former Prof Werner reports that he has found uiease 
m all the leguminous nodular growths he has tested 
in the latter Prof Beijermck describes how he has 
detected the enzyme m B radxctcoUt Prof Werner 
writes So far 08 we have been able to oscortam 
the pccubar root nodules of leguminous plants have 
not mtherto been tested for urease I reproduce 
therefore the following pissage from an article on 
Ihe Function of Hormones m regulatmg Meta 
holism by my son and myself publisheu m the 
Annals of Botany vol xxv No xcvui April 1911 
I astly we may refer to the nodular growths on 
the roots of leguminous plants these are known to 
be most essential to the proper growth of the plant 
but their function is by no means clear it is well 
known that they are the seat of bacteroids and it 
may be that these function as assimilators of atmos 
phcric nitrogen gas and convert it mto ammonia or 
1*^ may be th it they exercise digestive functions and 
serve to deamidate ammo compounds At all 
events they arc distinctly alkaline whereas the root 
sap IS acid Moreover it has been shown by 
Hutchinson and Miller that when distilled with 
magnesia under reduced pressure the nodules furnish 
more ammonia than dp the roots (0033 per cent 
against o oi6 per cent ) We suggest that some part 
at least of the influence exercised by the nodules may 
be due to their ammogenetic power We propose to 
make this assumption the oasis of experimental 

I would direct attention to the British 
Association Report Australia 1914 where at p 109 
the foUowmg passages are to be found at the end of 
the Report of the Committee for the Study of Plant 
Fnzymes 

' In view of the presence of ammonia m the 
nodular growths appeanng on the roots of Lerami 
nosne it appeared probable that the enzyme Urease 
would be found in these It has been detected m 
the nodules from Lupins and a number of other 
Leguminosac Attempts to detect the enzyme m 
organisms cultivated from the nodules have thus far 
been attended with negative results 

Mr Benjamm working at Hawkesbury Agncul 
tural College near Sydney Australia has detected 
urease in nodules from several Australian plants 
ineludmg wattles also on tubercles derived from the 
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Cyca 4 Mufin H u m * tptnl^ He has found nnaae 
•bo in the seede of Abnis prtctionm 
The eutter eo^enments referred to were my own 
Mr Benlrain bed Muted Ur Horton and me m 
onr tran on nreeae pnbhahed euly in 19x3 He 
WM • yooDff Auatnlien end he undertook the ofaeerva 
tKnu on lu return at my requeet When m Java 
m September 1914 I bad the opport u mty at the 
Brntenzorg mtfdm of testing freebAbmasem and of 
confinning Benjamm s result I may say the amount 
present is small m no way comparable with that m 
Soia beans 

To me the presence of urease in the nodules is 
httle short of a matter of course — ^m view of their 
ammonwity The mtereet of the observation lies 
m the poesible application thereof 
Urea IS foreehadowed as the mtrogenous fertiliser 
of the future but apparently it has its limitations 
All sods all plants do not respond to it equally I 
was told years ago that it is particularly good for 
Pease Why Mr Peasecod ? Probably it is not 
operative as such but merely as a source of ammonia 
and must be hydrolysed to make it available Only 
soils which Gontam urease would respond A clover 
sick soil may well be wantmg m the organisms which 
give rise to the nodular growths 
To be practical — ^it would seem to be desirable to 
test the comparative effect of urea on the mwth of 
non leguminous plants when grown with and without 
a leguminous plwt such as dover 

Henry E Armstrong 

Colour Vision and Colour Vlalon Theories 
In the fint of my two recent letters on this subiect 
I selected five of the cases m which Dr Edndge 
Green asserts that the tnchromatic theory cannot 
explam certam 'phenomena of colour vision and I 
moicated in earn case the source of his error In 
more than one case I gave the full proof In hi<> 
reply he took no notice of these proofs except in so 
far as he seemed to admit their accuracy But he 
brought forward three other cases assertm^, incom 
petence of the trichromatic theory m connexion with 
them In my second letter (Nature September 8) 
I similarly mdicated the overnight involved m each 
of these tiuee additional assertions 
I must confess therefore to some degree ol surpnsc 
that Dr Edndge Green m hts letter appearing in 
Nature of September 29 should say that ne will deal 
with my explanations regardmg the competence of 
the trichromatic theory when I give them They are 
already given and I shall be glad if he will discuss 
them To make the matter dranite I invite him to 
discuss the tnchromatic explanation which I have 
given m my first letter of the case of so called red 
blindness with shortenmg of the spectrum at the red 
end The proof is fully given Another proof fully 
given m geometneal terms is that dealmg with the 
possible dimmution of colour sensitiveness by the 
annulment of one component sensation 
Instead of duenssmg any of the eight explanations 
which I have already given either in full or m outlme 
Dr Edndge Green now pomts out that he is not 
alone m iwanlmg the trichromatic theory as m 
adequate Unfortunately misunderstandmg of the 
theoiy 18 too regrettably widespread for the reason 
which I expressed m my first letter If any reader 
who IS mtoeated m the matter will refer to the dis 
cusaum which I have given m my book he may 
rec(»Duse that the statement referred to m Dr 
Edridge Green a last letter ooncemmg contrast and 
colour blindness is not correct It cannot be dis 
cussed m the scope of a short letter 
I appreciate Itef Frank Allens work greatly 
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The difihculty to which he lefsra vanlshea m I am 
sure he will readily recognlM when the tiinse vaxiablM 
(threshold valuee) deacnptive of non external aetuMl 
are considered In fact In the whole field of contrast, 
afterimages recnxrent images and inhibitton tiie 
tnchromatic theory has at Its disposal a doM$ set 
not a sing^ set of three variables Such srork M 
that of mi Frank Allen is of great importance m 
view of the need of a formulation of the tbieehold 
valuee as functions of precedent illummation time 
secondary stimub etc His early work long sap 
led me m attemptmg somethmg different to toll 
recogmtion of the sufficiency of the tnchromatic 
thecK^ 

What blmdnees must have oppressed the mental 
vision of Helmholtx that mvestiMtor worthy of 
wonder leaping before his time 11 it were true as 
Dr Edndge Green asserts that There is no fact 
that directly supports the tnchromatic theory 
Which Helmholtz elaborated so as to fit facts and 
used victoriously to predict others ' I know of none 
that fails to support it I have studied Dr Edndge 
Green s book very carefully and I have not found one 
of his stnetures upon the theory with which it was 
possible to agree Even Sir Wubam Abney one of 
the supporters of the theory whose experimental 
work was so admirable was led to some wrong 
conclusions through non perception of some of its 
possibilities W Pbddib 

Dundee September 29 

Sexual Physiology 

In Naiurf of September i p 317 under the 
headmg Sexual Ph^^iology a review appeared of 
the second edition of Dr Marshall s bwk The 
PI vsiology of Reproduction In the course of this 
notice certain raisleadmg statements are made regard 
ing myself The reviewer m refemng to the chapter 
of the work dealmg with the subject of the fertihsa 
tton of the ovum states The least satisfactory part 
of the book both as regards arrangement and subject 
matter is we think that contributed bv Dr Cresswell 
Shearer on fertilisation 

Mav 1 pomt out that 1 am not the author of this 
chipter while I have revised Dr Marshall s manu 
senpt and added a number of notes here and there 
of mmor importance the two sections of which I am 
the author are clearly mdicated in the footnotes and 
I thmk are suffiacntly obvious In regard to that 
part of the chapter which has called forth the special 
cnticism of the reviewer The hereditary ^ects 
of fertilisation 1 am altogether unresponsible 
although I completely agree with many of the 
opinions expressed by Dr Marshall m this section 
As the whole of this paragraph appears almost 
unaltered m the old edition it would seem that 
your reviewer is by no means as familiar with 
ongmal work as he would have us believe 

C Shearer 

A footnote to Cbap^ vi Fertilisation states 
that this has been Revised with numerous addi 
tions by Cresswell Shearer It was assumed from 
this that Dr Shearer had taken the chapter as it 
stood in the first edition and had made him^ re 
sponsible not only for the numerous additions but 
for the whole of the subject matter of this 
chapter in the present edition and for its presenta 
tion That we are not alone m readmg this meaning 
mto the footnote is shown by the fact t^t another 
reviewer writing elsewhere states that Dr Ueie 
wdl Shearer has written in this editum a most 
excellent chapter on fertilisation If Dr Shearer 
did revise the chapter then his objections are but 
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form-U but it would appear t)iat he did not revise 
aa we understand the term but merely read the 
manuscript plaang also at the service of the author 
certam discrete sections for possible inclusion The 
footnote 18 misleading The Reviewer 

Numerical Reladona between Fundamental 
Constanta 

In connexion with the letter from Dr Ernest 
Dorsey in Nati Rf of October 6 p 503 it may be 
pointed out that most of the numencal relations 
which he describes ire implied in the statement given 
m a paper m the Proceedings of the Physic il Society 
of London (vol 27 p 423 1915) that all umta derived 
from e m and c can be expressed (with considerable 
accuracy) in the C G S system in terms of simple 
integers (2 3 or 4) powers of 10 q and «- Here q 
IS a pure number which represents the value of 
2we*lhc This constant is the same as that employed 
in *temmeHeld8 papers on the fine structure of 
spectrum lines where it is denoted by o If the 
relation of Lewis and Adams {Phys Pev vol 3 p 92 
1914) be accepted the numerical value of ^ or a is 

^*^etler^ th?s*^ the*°correct value or not the 
number represents one of the most important physical 
constants ind corresponds to a deep seated relation 
between the ultimate nature of electric force and that 
of magnetic force The quantum theory mdicates the 
existence of discrete magnetic tubes of induction 
determined by the fundamental unit {h f) and it has 
been suggestra to me by Mr W H Watson of the 
University of Edmburgn that the constant may be 
mterpret^ as giving the relation between a quantum 
magnetic tube and a unit electrostatic tube of force 
As regards the occurrence of integral power* of 10 
in the expressions for physical constants it must lie 
rememberei that the units of length mass and time 
in the C G S system are not entirely arbitrary The 
assumption is made that the gram is the mass of 
ICC of water at the temperature at which its 
density is a maximum and the fact that the mole 
cular number (Trans (hem Soc vol 113 p 389 
1918) of water is 10 possibly accounts for the rela 
lions concerned Dr Dorsey includes the gas 
constant in his list and here agam the physical 
properties of water are involved through the definition 
of the Centigrade scale of temperature 

H S Allen 

The I niversity St Andrews 

Insects In Korean Amber 
On the morning of September i I saw a piece of 
caivcd amber containing Diptera of several species 
in the shop of G M T Dc Silva m Yokohama I 
was informed that it came from Korea (Chosen) but 
as the exact locality and geoligical honzon were 
unknown an 1 the price was rather high I did not 
purchase it At noon of the same day the earthquake 
occurred resulting in the destruction of the whole of 
Yokohama includmg De Silva s shop I should 
be greatly interested to learn an)ithmg more about 
thin Korean amber the insects in which should be 
described Some days earlier 1 saw in Mr \ 
Nawa s museum at Gifu a very fine lot of fossil 
insects apparently of late Tertiary age These have 
never been cntically studied or described but it is 
to be hoped that thm will eventually be properly 
recorded I could not discuss them with Mr Nawa 
as he knows no En^ish and no mterpreter could be 
found at the time of my visit 

T D A Cockerell 
University of Colorado Boulder Colorado 
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Tidal DlaeliMtlOB of Energy 
Ir g denote the Intensity of surface gravity ^ the 
density of water and h w elevation of the water 
surface above its mean position the potential energy 
of the oceamc tide is igfit* per umt area The kmeuc 
energy must be comparable If A has the equilibnum 
amplitude of 33 cm the total energy of the ocean 
the area of which is 3 7 x 10” cm ' must be about 
2 2 X 10** ergs 

Now the mean rate of dissipation of energy by 
tidal friction is about i 4 x 10” ern/sec Ihus the 
whole energy of the tides would be msnpated m about 
I 6 X 10* sec or two days if dissipation continued 
at its average rate and no new eneirgy was supplied 
It follows that tidal friction in shallow seas must 
absorb so much of the energy in the tidal sraves that 
reach these seas that the la^ of the tides m the open 
ocean may differ by some hours from those calculated 
on the usual assumption that the coasts mav be 
treated as simple reflectmg boundaries 

Harold Jeffreys 
St John s College Cambridge 

Repelleats of Clothes Moths 
In Nature of September 8 p 376 appears a report 
of a lecture on Plants in Relation to the Health of 
Man m which Dr A W Hill refers to the supposed 
property of camphor as a preservative of ciothing 
against moth Henn Fabre found camphor and 
naphthalene to have no effect upon moths and I 
have found these uisects utterly indifferent to such 
odonferoub substances In fact I doubt if they can 
smell at all It would be mtercstmg to hear of some 
defimte experimental result be uing upon this point 
Rloinald G Johnston 
31 Belmont Hill T ondon S b 13 


Somewhat surprisingly no precise expenments 
with the object of discoienng effective repellents of 
clothes moths of whi h at least three distinct species 
occur in this countiy appear to have bexm earned 
out by any one Mr R G Johnston is perfectly 
correct in regarding as devoid of any real foundation 
the popular belief m the efficacy of camphor as a 
preservative of clothing agamst moth although there 
IS no reason for supposing the insects m question to 
be deficient in olfictory sense Naphthalene again 
if merely scattered loosely m a drawer or wardrobe 
containing clothes will certainly afford no protection 
whatever On the other hand naphthalene is quite 
satisfactoiy as a repellent if placed inside clouung 
which 13 afforded the additional protection of a wrap 
pmg of stout paper the edges of which freely overlap 
and are tightly secured by means of pms £ E A 

Amanita maaearla on Hampstead Heath 

Thf difficulty of obtaming a supply of this mush 
room for scientific investigation is w^ known to 
physiologists and chemists Its disappearance exemt 
m unfrequented woods is probably account^ for by 
its attractive colouring and its subsequent deetxuc 
tion as one of tho most poisonous representatives of 
Its family Therefore its occurrence near London 
deserves to be put on record A fine specimen 
weighing 140 gm and measunng 12 cm in diameter 
was brought to me for identification by Mr H C 
Simmons who found it after the heavy rams of last 
week on the West Heath m the low tying ground 
between the North End and Spaniard s Ro^s 

O Rosenheim 

75 Hampstead Way I ondon N W ii 
October 17 
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Boskop ft en urioa (rom tlie South-eMt A£nc«n Coast. 

By Prof Raymond A Dart, Umvemty of tiie Witwaterstand, Johannesburg, South Africa 


T he controversy ragmg over the Piltdown remains, 
and the corr^ of the War shortly afterwards, 
were the two evente which conspired to distract the 
attention of the scientific world from the significant 
discovery which was made m South Africa m 1913, 



Fig ■ — !■ (tcmal ruw of Um r Rtat pancto occ p lal ftagnwnt at Utt t 
il ow g the Uml Uo<Ultd«gUlwuei 

when a farmer unearthed some fragments of a human I 
skull at Boskop near Fotchefstroom in the Transvaal 
Last year, the discovery of a more pnmitive human race 
m Homo rhodenenns has served to redirect attention 
to the part which Afma still has to play in elucidatmg 
the wider questions of human ongins and human 
migrations 

Smte the time the bet between the two farmers as 
to the humanity of the Boskop remains was settled, 
Mr FitzSimons, Director of the Port I liifabcth Museum, 
has been assiduouslv excavating the rock shelters in 
that neighbourhood In June last he forwarded to 
the Department of Anatomy in the University of 
the Witwatersrand a consignment of skeletal matenal 
which contained the remams of several members of the 
ichthyophagous Strandlooper race which preceded the 
Hottentots along the coastal areas 

The Strandloopers now extmet as a rac e were the 
builders of gigantic kitchen middens m South Afnca 
In the particular rock shelter at Isitzikama explored 
by Mr FitzSimons, this matenal, in which the Strand 
loopers had been mterred, was removed layer by layer 
to a depth of fifteen feet At this level he came u^n 
bones of an entirely different calibre and appearance 
Recognisug this fart and appreciatmg Hie {Mssibdities 
of the discovery he forwanled these speennens separ- 
ately Altogether, I have received remams of some 
five mdividuals from this site, and though mixed 
together and fragmentary they afford definitPdvidence 
that they belong to the same race as swis found m the 
Transvaal m 1913 

Figs 1 and a, which illustrate the outside and mside 
snews of part of the right panetal and opnpital bones, 
MO. 2817. VOL. 11 2I 


demonstrate the thickness and texture of the cranial 
bones m this race Fortunately, the fragment crosses 
the Ime of the sagittal suture (Fig i), hence the 
cranial form is accurately known It reveals the sune 
type of breadth, flattenmg, and central depression m 
norma oee^tahs that was pointed out for ^skop man 
by S H Ilaughton ^ 

Fig 3 shows the inner aspect of three other pieces 
which were found to articulate exactly along the Ime 
of fracture The state of preservation and general 
appearance of the bones mstifies the assumption that 
they form part of the left half of the cranium repre 
sented by our right paneto occipital fragment hig 4 
is an external view of the same three bony pieces on 
a rough reconstruction of the endocranial cavity which 
errs asihavcsincedetermmed on the side of generosity 
m volume 

bo far as the evidence goes the skull appears to be 
that of a woman for other specimens (which I believe 
to be male) show a more marked glabella more robust 
eyebrow ridges and a greater development of the 
frontal lobes of the bram The smallness of the mastoid 
process the thickened and tuberculatcd infenor margm 
of the tympanic plate and the very vertical foreh^ 
also corroborate its feminme character 

When the fragments have been oriented the follow- 
ing provisional measurements are obtained maximal 
length 310 mm , and maximal breadth 150 mm , as 



compared with the length of 305 mm and breadth of 
154 mm secured for the Boskop calvana If this 
length be correctly detenmned we are m the presence 
of the longest headed human skull yet discovered It 
was undoubtedlv dohchocephalic 

The first estimations of its endocranud content 
seemed to show, on account of the extraordmary 
length, a figure even higher than that secured by 

‘ Ardmunwr note OD Um (ncaant banun ikuK noulm bom Uie TMa*> 
VWl Itei ol the Roy SeoofSA VoIvlPtl igiy 
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Baughtm (1833 cubic centunetres), and by Broom* 
(x9$o cubic centimetres) for tbe Transvaal specnnen , 
but after taking casts from the fragments and recon- 
structing the endocranial cavity, my endocramal cast 
gives a far smaller capaaty— m the vicmity of 1750 
cubic centimetres This figure still reveals a capaaty 
far m advance of the average for modem European 
brams (Meckel’s bram capaaty was only ijao cubic 
centimetres and Raphael’s 1430 cubic centimetres), and 
IS the more striking when it is remembered that the 
skull IS female Ihe other male cranw mdicate a 
greater capaaty 

Concerning the Boskop endocranial cast Elliot Smith 
said, ‘Its features present a curious blend of those 
characters which are regarded as distmctive of Mous 
tenan and Aungnauan types of men respectively, 
but whereas the general form presents certam resem 
blances to the former, m all essential respects the cast 
conforms to the type represented by the Cro magnon 
man of Western hurope Broom (far at') ^s 
further and believes it not unlikely that the Boskop 
type was ancestral to both Neanderthal and Cro 
m^on man 

Unfortunately insufficient jaw remams exist to 
prove or disprove Broom’s contention concemmg the 
supposed massive mandible and large canmes the 
whole, the delicacy of the facial skeleton of this spea 
men is m strong contrast with the massive build and 
thickness of the calvaria, and scarcely favours the 
expectation of massive jaws On the other hand, the 
naial process of the maxilla is relatively enlarged and 
plays an enhanced rdle m bounding the nasal aperture 
and wall — features emphasised by Boule ( ‘ I es 
Hommes fossiles ) as indicating the ultra human 
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character of Neanderthal man The pithecoid nature 
of the small mastoid process, supra mastoid ndge 
mandibular fossa, and superaliary ndges in this type, 
features which once more link it to pnmidve Neander- 
thaloid forms, were emphasised by ^ughton \loc at) 
The same point of view is favoured by the rdatively low 
development of the frontal lobes of the bram 
rhe endocranuil cast of this specimen reveals further 
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an extremaly bnsul and depmsed SylvRth fosea The 
cast is suffiaently complete m thu regKm to' show that 
here the Sylvian depranon was even wider and more 
patent than m the endocranial cast of the Moustenan 
man of La Chapelle, concerning whom Boule does not 
hesitate to say that the island of Red was partially 
exposed It seems that, m this rnpect, our Boskop 
woman was even more pithecoid Ine sulcus hinatus 
also IB prommently indicated m the right poneto- 
ocapital fragment Inadentally, it may be stated 
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that the endocranial cast mdicates a marked asymmetry 
of bram and skull, the right frontal pole and left 
occipital pole respectively Ming more expanded than 
thar fellows of the opposite side 

While certam of the foregomg data betray primitive, 
if not even Neanderthaloid, features, the study of other 
skeletal remams favours the Cro magnon affiliation 
A complete femur (also apparently female) mdicates by 
Its len^h (461 mm ) a stature m the vicmity of 5 feet 
6 inches, which is considerably above that of Neander- 
thal man , and the male stature was presumably more 
considerable Its straightness and slender budd 
(despite a tendency to the exhibition of a third tro 
chanter, a fossa hypotrochantenca, and a high pilastnc 
mdex) are also m strong contrast with that of Neander- 
thal man The vertebral column in a male specimen 
m the lumbar region (3rd, 4th, and 5th vertebra) gives 
a general lumbar mdex of 974, which mdicates a 
marked lumbar curve (kyrtorhachism) such as is found 
m modem Europeans 

Ihe more detaded study of the remams may throw 
clearer light upon a bizarre mmglmg of characteristics 
which, at the present tune, is highly confusmg It may 
prove justifiable, as Broom is already convmced, to 
separate this human group from both Neanderthal and 
Cro-magnon man as a separate speaes {Homo eapenns) 
There is no doubt, meantime, that these new human 
documents, which have been brought to light throuj^ 
the energy and enthusiasm of Mr FitzSunons, have 
further emphasised the anthropological wealth of 
Africa, and the need for more cautious mvestigatum 
of the deeper strata of our coastal rock shelters, with 
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the ftnctest obMrvutce oi the methode of modem 
arduBohicy 

Throum thu discovery we now know definitely that 
the race precraed the Strandlooper race 

histoncaUy They parhi^ owed their extmction to 
the latter, the Siolntnan culture of which (so ably 
examined by Dr L Fennmey,* the Director of the 
South African Museum) mdicates familianty with the 
uses of tte bow We know further that ^e Boskop 
specimen was no human freak but a type representative 
of a race wee widely distnbuted m Iwuth Africa from 

• Ite St«B« Ain o( Sooth AUoo ato. Amwli o( th* Semth Aftiota 
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the Transvaal to the remotest south eastern comer df 
the continent 

The unplements, culture, and lesthetic aduevements 
of these tng bram^ men of pre history still remain to 
be discoveiw Their empbyment of ochre m diar 
bunal ntes mdicates their fT^ianty with pi^mts 
and the artistic and symboheal uses to which they 
might be put The remaikable parallelisms between 
the so called Bushman art and that of Cro magnon 
man m Europe was msisted upon by SoUas many years 
ago, and the evidence may yet be forthcoming which 
condusively solve the fasematmg yet elusive 
problem of their correlation 


Insulin and its Value in Medicine^ 
By Prof J J R Maclsod F R S 


CARBOHYDRATES are essential in the chemical 
^ processes upon which life depends Not only is 
the glucose the form m which they are mamly absorbed 
mto the blood the source of muscular energy but it is 
also m some way necessary m the oxidation of fats 
Preceding its oxidation glucose undergoes a senes of 
preliminary changes which proceed step by step m such 
a manner that a long senes of mtermediaiy substances 
IS formed and when anythmg mterferes with the 
process at any stage asm diabetes glucose accumulates 
m the blood and tissue fluids causing the mam early 
symptoms of the disease hyperglycaemia and glyco 
suna Later mvolvement of the oxidation of fats 
results m the accumulation of the ketone bodies m 
the organism and these by their toxic action cause the 
often fatal condiUon of coma 

The control of this process of carbohydrate meta 
holism has for years been assumed t ) be the function 
of a hormone denved from the Isles of Langerhans of 
the pancreas Although the existence of this hormone 
was fairly certam little success resulted from attempts 
to extract it m potent form from the pancreas 
probably because it was destroyed by the powerful 
digestive enzymes also present m such extracts 
Bantmg and Best urcumvented these by makmg 
extracts of the degenerated residue of pancreas follow 
mg ligation of the ducts it havmg previously been 
shown that m this residue the islet cells arc more or less 
mtact but the external secretory cells are largely 
degenerated The extracts were found to remove il e 
two chief -symptoms of diabetes m depancrcatiscd 
dogs Alcohohe extracts of adult beef pancreas were 
also found to contam the hormone and by their con 
tmued use it was possible considerably to prolong the 
life of the dmbetic animals J B Collip then succeed 
by fractional preapitation with alcohol m nddmg 
these alcoholic extracts of imtatmg substances so 
that they could be repeatedly mjected mto diabetic 
patients 

With larger supphes of msulm available it was now 
possible to show that it removes all of the observable 
symptoms of dubetesmdepancreatised dogs Thus not 
only did it cause glycogen to become deposited m large 
quantities m the hver when sugar was fed to the animius, 

A tetm ddhmd fa Um Swtkm al nyMagr of th* BtitUi 
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the first analysis givmg more than ao per cent of this 
substance (T B C ) whereas without msulm traces only 
are found out it also caused the respiratory quotient 
(ratio between COg and Og m respued air) to become 
raised These results were soon confirmed on diabetic 
patients In more recent work m which depancreatised 
dogs were given insulin daily along with considerable 
quantities of carbohydrate hfe has been prolonged 
for over four months and by careful comparison of the 
sugar balance of the animals it has been found by 
F N Allen that a small amount of msulm is capable 
of causmg relatively much more glucose to be meta 
bohsed than when a large amount is given Or m 
other words the glucose equivalent per unit of msulm 
IS much higher with small than with large doses 

Although there can be no doubt of ^e high thera 
■ peutic value of msulm m the treatment of many case-, 
of diabetes its value as a new instrument for the 
mvestigation of problems of metabolism other than 
those relating to this disease is also high Evidence 
for this belief is founded among other things on the 
sinking effects of msulm on normal animals When it 
is administered to rabbits for example the first effect 
IS a very rapid lowermg m the percentiq^e of sugar of 
the blo^ first observed by J B Colhp — and when 
this reaches a certam level symptoms of i peculiar 
nature supervene These consist usually of violent 
convulsive seizures each lastmg for a mmute or so and 
of a gradually mcreasmg state of coma with fall in 
body temperature ending often m death from respir 
itory failure Symptoms of a similar character occur 
also in other animals mcluding man alter large doses 
of msulm 

The symptoms were found to be dependent on the 
lowermg of blood sugar thus they usuidly supervene 
m normally fed animals whoa the blood sugar has 
fallen to about o 045 per cent and they are removed 
immediately by the addition of glucose to the blood 
either by admmistermg this sugar subrataneously or 
by causmg it to be hberated m the body from glycogen 
as by the mjection of adrenalm (epmephrm) It was 
found moreover that, of all the sugars glucose alone 
has an immeduite and lastmg effect even leavulose 
and galactose, which are its nearest neighbours having 
only a slight and transitory action 

Although the symptoms commonly occur m well fed 
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animals when the blood sugar is about o 045 per cent , 
they may fail to be observed until a much lower level 
has been reached Ihis is particularly the case when 
a large dose of insuhn is given some time alter food 
The liability of symptoms to occur at the above 
percentage of blood sugar has served as a useful basis 
for measurement of the dosage of insulm, one unit bemg 
defined as the amount which can lower the blood sugar 
to the convulsive level of o 045 per tent withm four 
hours m rabbits weighing about 2 kilogrammes Smce 
this “ physiological unit, as it is tailed, is said to be 
stronger than is netessarv for certain clinical purposes, 
it has been decided for the present to use, as the 
‘ clinical unit one that is one third the above strength 
This question of the physiological assay of msulm is 
receiving much attention at present 
Ihcse obsersations clearly pointed the way to the 
next problem, namely the cause for the lowenng of 
blood sugar At first it seemed as if this should soon 
be solved, for as already mentioned it has been found 
that msulm not only causes glycogen to be deposited 
m the liver of diabetic animals, when sugar is given, 
but also causes the respiratory quotient to become 
raised m a manner to indicate that there is increased 
combustion of carbohvdrate It seemed hkely that 
stimulation of the same processes m the normal animat 
under msulm must lie responsible for the disappearance 
of gluimse from the blood But the experimental 
evidence goes to show that the mechanism of action 
IS much more complex It has recently been found 
that glycogen is not formed when msulm is given 
along with sugar to normal animals (McCormick, 
0 Bnen, and I C Noble) , indeed when given to those 
that are well fed it is decreased in amount (Dudley and 
Marnam), and no certain evidence can be obtained 
from respiratorj experiments that more active com 
bustion of glucose is a necessary accompaniment of 
the lowenng of blood sugar The consumption of 
oxygen greatly increases in dogs precedmg the onset 
of symptoms and the respiratory quotient usually 
becomes somewhat raised (Dixon h •idie, and Pember) 
but m mice changes of an opposite character occur 
(Dudley, Laidlaw, Trevan, and Uoock) , m rabbits the 
symptoms are at first like those m dogs though less 
marked and subsequently like those m mice 
fhe glucose which disappears is apparently neither 
oxidised to carlxm dioxide and water nor polymerised 
into glycogen For the present the problem is un- 
solved, but we must not lose sight of the possibility 
that msulm changes both glucose and glycogen mto 
some intermediary product which we fail to identify 
with our present methods of analysis, cither because 
It does not give the reducing reactions upon which the 
detection and estimation of sugars depend, or because 
It is not precipitated by alcohol after treatment with 
strong allmli which is the charactenstic property of 
glycogen That such substances may exist in the 
tissues IS indicated by the fact that it is impossible 
after mjectmg large amounts of sugar mto animals to 
recover much more than one half by chemical analysis 
of the entire body 

Whatever may be the nature of the mechanism by 
which the blood sugar becomes lowered, there is no 
doubt that it acts m the tissues and not m the blood 
Itself (Eadie) Thus, the addition of insulm to blood { 
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incubated outude the body does not alter the rate at 
which the sugar disappears from it, and whm the 
isolated heart u perfused with a suitable sahne solution 
contauung sugar the addition of insulm to the solution 
causes this to lose its sugar more rapidly (Hepburn and 
Latchford) The hypo^yciemic effect of insuhn lasts 
for a period which vanes m different anunals In 
rabbits the blood sugar often begms to rise agam m 
about an hour after the mjection, ^t this depends very 
largely on the amount of glycogen which is stored m 
the hver This becomes converted mto glucose to 
replace that lost from the blood, so that well fed 
animals show much quicker recovery and can with- 
stand much larger doses of msulm, without the develop- 
ment of symptoms, than those previously starved 
This mobilisation of the carbohydrate reserves would 
appear to depend on the transmission to the hver 
through Its nerve supply of messages set up by the 
hypoglycTcmic condition, for Burn has shown that if 
the nerve pathway (splanchnic) bt locked by the 
drug ergotonine, msulm causes, m well-fed animals, 
a more profound degree of hypoglycamia than 
otherwise 

Another important effect of msulm is on the hyper- 
glycsemia due to other causes than removal of the 
pancreas So far as it has been mvestigated, msulm 
IS capable of preventmg the development of hyper- 
glycamia m all these conditions Most attention has 
b^n paid to its effect on the hyperglycsemia due to 
cpmephrm, partly because of the possibihty that 
msulm may be assayed by determinmg the amount 
necessary to antidote a known amount of epmephrm, 
which Itself can be accurately assayed, and partly 
because an mvestigation of the ph> siolopcal antagonism 
between these two hormones may throw some light 
on the mechanism of the action of insulin One 
example may be given to illustrate this We have seen 
that insulm causes the glycogen stored in the liver to 
become less in amount, acting in this regard like 
epinephnn although probably much less quickly 
When insulin is given along with epmephrm, however, 
glycogen disappears from the liver much more slowly 
than with epmephrm alone, mdicatmg that under 
certain conditions the pancreatic hormone arrests 
rather than stimulates the breakdown of glycogen 
When these two hormones are m excess m the body, 
one presents the other from causing glycogen to 
disappear Another curious result of a somewhat 
similar nature has lieen obtained by Bum with 
pituitrm a hormone derived from the pituitary gland 
When It IS given along with epmephrm it also prevents 
hyperglycemia, and when it is given with insulm it 
prevents hypoglycemia These results indicate the 
very puzzling nature of the problem of the action 
of msulm, and they show that this action may 
possibly be Imked with that of other hormones m the 
ammal 

Chemical!}, msulm usually gives the biuret test, and 
It behaves in its general properties not unlike a proteose 
It may, however, be a much simpler substance, smce 
active preparations have been obtamed from the 
pancreas of the skate, m which no biuret test could be 
obtamed Its chemical identity bemg unknown, it is 
of course out of the question that it could at present be 
prepared synthetically 
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The Ongin Petroleum. 


T TNLIKE most proUans conceming ongms which 
VJ have but a pUloK»)Aie or academic interest 
thatof the genenaof petroleum has a dutmctly practical 
significance, for if solved, prospectors for mmeral oil 
would be provided with important data and chemists 
might learn how to produce artifiaally valuable sub 
stances similar to if not identical with natural petro 
leum Ulan s fertile imagination has spun not only an 
embamusing number of speculations and hypotheses 
conceming tne nature of the raw material or materials 
from which petroleum has been derived but also 
innumerable explanations of the modus operands of its 
formation Of these only a tithe remains Explana 
tions that affirm a cosmic origin or postulate volcanic 
activityas the effective cause have long been abandoned 
and to day there are only three which find scientific 
support The least popular of these the inorganic 
theory affirms that prtroleum ongmates from the 
interaction of metallic carbides presumed to exist 
immediately below the earth s outer crust and steam 
whereby various hydrocarbons are formed and these 
undergo further changes mcludmg polymerisation to 
produce the compounds that are found in petroleum 
It has recently been suggested that the methane syn 
thesis from carbon monoxide or dioxide and hydro 
gen in the presence of a catalyst such as vanadium 
or nickel of which traces are found m petroleum might 
also explam the mitial formation of hydrocarhens in 
Nature and the presence of methane in natural (,is 
but these suggestions fail to interpret the occurrence 
of optically at tive substances in petroleum and the 
presence of nitrogen m some oils while geologists have 
met them with uncompromismg hostility 

The views that are uppermost to day are that 
petroleum is derived from either animal or vegetable 
substances or from both of these sources and the chief 
direct evidence supporting this organic theory is the 
occurrence m petroliferous strati of vegetable and 
ammal remams including in a few cases remains of 
bacteria Important if less direit testimony is the 
presence m petroleum of the optically active substances 
cholesterol and phytosterol wluch are characteristic 
constituents of animals and plants respectively The 
various elaborations of this view arc mainly con emtd 
with the nature of the chemical reac tions mvolved end 
how they arc influenced by the three determining fact r 
of pressure temperature and time it is however not 
easy to formulate any one hypothesis to explain the 
formation of such complex mixtures as mineral oils and 
still more difficult to account for the great diversity m 
chemical composition exhibited by mmeral oils from 
different localities 

The evidence admitted by those who believe m a 
purely ammal ongm mcludes the statements that 
petroleum found m primary rocks is much more often 
accompanied by animal than by v^etable remains, 
that formations contammg only ]^ntg are not bitu 
nunous that mixtures of hydrocarbons similar to 
those found m petroleums can be made artificially from 
ammal fats, and that such production can be ob^rved 
m Nature to day, notably m the coral reefs and lagoons 
of Djebel Zeit m Egypt The scaraty of animal fossils 
m petroliferous strata is explamed by assuipmg that the 
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fauna were either skeletonless or if not their c^careiHit 
coatmgs were dissolved by the carbmi dioxide hberated 
durmg their decomposition Advocates of the vege* 
Uble ongm doubt if the supply of animal matter has 
been sufficioit for the purpose plants bemg much more 
plentiful than ammals they comment on the absence 
of phosphatic deposits from the vicmity of oilfields , 
and many trace relationships between coals and 
petroleum 

Mr F H ( unnmgham Craig is one of the foronost 
supporters of the purely vegetable theory and m open 
mg the discussion on the ongm of petroleum held by 
the Institution of Petroleum Technologists m London 
on October 9 he brought forward evidence m its favour 
denved from recent researches Geological evidence is 
accumulatmg m support of the view that coals and 
lignites are related to petroleum Thus m Tnnidad 
the three main oil beanng honzons have each a car 
bonaceous phase m some other distnct and the petro 
liferous and carbonaceous phases approach each other 
very closelv m some locuhties Similar evidence is 
found m Venezuela Burma Assam Hungary and 
Rumania The DArcy well near Dalkeith was drilled 
on the assumption that oil shale deposits represent 
petroleum that is dead and buned and therefore 
that free petroleum might be found Iieneath the oil 
shale series a tually it was discovered below the oil 
shale at each of two predicted depths Dr h Bergius 
of Heidelberg has hydrogenised coal by heating it m 
fret h) drogen in an autoclave at v er> high pressures and 
at temperatures up to 451;° t As the result of an 
exotheimi reaction a liquid was obtained that was 

almost identical with crude petroleum The deter 
mining factors of the formation were the proportion of 
volatile matter in the ccal and the pressure Nature 
It IS thought may act in a similar way but more slowlv 
and at lower temperatures on veget able matter before 
It has reached the c >al st ige t e while it still cont ims 
much hydrogen m proportion to carbon 

Supportersofthcanimal theory said Mr (unnmgham 
Craig should endeavour to repeat Dr Bergius s expen 
mints with animal matter m place of vegetable 
Connel coals yield most oil on distillation they con tarn 
much inorganic matter and arc not highly carbonised 
lorhanites also give high vields of oil and are to be 
regarded as cannels contammg colloidal inorganic 
matter which has been heated m a natural autoclave 
In this process it is assumed that the oil liberated from 
the torbanite combmes with the colloidal inorganic 
matter to form the gels that can be seen m the micro 
scope but the conversion mto petroleum has not been 
complete owing to partial larbonisation Prof A E 
Flynn has separated and mvestigated the gels occumng 
m torbanite from Nova Scotia and has proved con 
clusively that they are not v^etable fossils so that if 
oil shale is petroleum dead or buned torbanite is 
petroleum still bom 

Mr Cunningham Craig s paper met with many 
cntiasms both from the chemists led by Dr A F 
Dunstan and from the geologists led by Mr Dewhurst 
Dr Dunstan raised obstacles to more than one theory , 
for example he cannot admit that the laboratory 
methods of produemg hydrocarbons from fatty acids 
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ore applicable m Nature and it is difficult to see why 
the molecules of such acids occurring in natural fats and 
contammg even numbers of carbon atoms should give 
nse to molecules present m petroleum which contam 
both odd and even numbers of carbon atoms He has 
analysed many times the liquids obtamed from coal by 
the Bergius method and has found that their sunilanty 
to petroleum is very remote How can the presence of 
benzene toluoie and xylene m certam petroleums be 
explamed ? Is it not probable that there are several 
m^es of ongm ? Light is required on the ongm of the 
vast amounts of methwe present m natural gas What 
happens to the nitrogen and phosphorus contamed 
m animal organisms ? Why is lodme so scarce m 
petroleum ? Mr Dewhurst said that petroleum found 
m the Upper Silurian was much earher than the earhest 
vegetation and earher than the coal found m the Late 
Devonian PaUeozoic oil was probably formed from any 


oiganic matter available, and then were two dutmct 
types of oilfield the hgmtic, of vegetable ongm, arfaidi 
was deposited m areas where the dunate was moiet, and 
oilfields of marme animal ongm, whidi are found 
associated with deposits of salt gy^um etc, and were 
formed m deltas that were cut off later from the 
mainland 

The discussion generally was suggestive and served 
its purpose m crystallising thought around important 
nudei If It did not bring nearer a defimtive solution 
of the problem it at least showed how far we have 
moused since the time when a Polish dene, named 
Kluk traced the on^ of petroleum to the G^en of 
Eden which was so fertile that it must have contamed 
fats at the Fall this fat partly volatilised and partly 
sank mto the earth where it was finally transformed 
mto mmeral oil by the changes mduced by the Flood 
Truly a saence progresses by changuig Its pomts of view 


Obituary 


Da Hebbekt McLeod FRS 

D r HERBl! RT McLEOD who died on October 3 
was bom at Stoke Newmgton on February 9 
1841 and wis the son of Mr Bentley McLeod He 
was educated at Storkwell Grammar School In t86o 
he became lecture assistant to Prof A W Hofmann at 
the Royal College of Chemistry Former students of 
this College never forget the brilliant way in which 
McLeod earned out the expenments shown at the 
lectures Hofmann was so impressed by his abihty 
that he arranged that in addition to acting as his 
assistant McLeod should take the entire College 
curnculum He worked with Hofmann on anilme 
dyes and had a part m the disuvery of magenta 
McLeod accompuiied Hofmann to Berlin A little 
later he return^ to the Royal College of Chemistry 
as assistant to Prof FrankUnd At this penod he 
pubhshed papers on acetylene on a new form of 
aspirator and m conjunction with 1 rankland a Report 
to the Bntish Assoaation on the determmation of the 
gases m well waters 

In 1871 McLeod was appomted professor of expen 
mental science (afterwards chemistry) at the Royal 
Indian h ngmeenng College Cooper s Hill He held 
this post tiU 1901 In 1876 he published a descnption 
of An Apparatus for Measurement of I ow Pressures 
of Gases The McLeod gauge desenbed m this 
paper is now commonly used A httle later m 1878 
McLeod published in conjunction with G S Clarke 
(now Lord Sydenham) a paper on Some Figures 
exhibitmg the Motion of Vibrating Bodies and on a new 
Method for Determming the Speed of Machmes 
The method developed m this and m later papers on 
the subject has smee led to most important apjdica 
tions He devised a sunslune recorder and took a 
keen interest in meteorology making daily observations 
at 9 A 11 and 3 i> u over a period of twenty years 
A visit paid by the late Lord Salisbury to the Royal 
College of Saence led him to mvntc McLeod to co operate 
with him m saentific expenments Week end visits 
to Hatfield House were frequent until Lord Salisbury 
became Prune Mmister Some account of these 
experiments was given m the obituary notice of Lord 
Salisbury which McLeod wrote for the Royal Soaety 
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From 1888 onwards McLeod had been readmg proofs 
of the Royal Soaety s Catalogue of Saentific Papers 
After the death of Mr George Griffith m May 190a 
McLeod undertook the direction of this Catalogue 
His chief work upon the Catalogue was the preparation 
of a subject mdex to all saentific papers published 
between 1800 and 1900 All the mdex shps necessary 
for this work were prepared under his direction and 
the volumes for mathematics mechanics and physics 
were published The author Catalogue for 1883-1900 
was also under his charge and he hM seen half of this 
through the press when m 1915 he was obkged 
through ill heutb to give up active work 
McLeod wis honorary LL D of St Andrews was 
elected a fellow of the Royal Society m 1881 and was 
president of the Chemical Section of tlie Bntuh 
Association at Ldmburgh m 1893 He became a 
fellow of the Chemical ‘^ety m 1868 and served on 
Its council in 1871-74 and again 1880-S4 He was 
vice president of the Chemic^ Soaety m 1887-90 
and agam 1901-4 He served on the Counal of ^e 
Royal Soaetv in 1887-89 

Dr Arthur A Rambaut P R S 
Arthur Alcock Rambaut Radcliffe Observer at 
Oxford who died at a nursmg home on October 14 
after a prolonged illness was bom at Waterford 
on September 21 1859 and was a son of the Rev E 
F R^baut At rnnity College Dublm he won a 
first saence scholarship m 1880 and took his degree 
the following year as senior moderator and gold 
medallist m mathematics and mathematical physics 
Havmg nient some time as semor science master at 
the Royal School Armagh (where he had been educated 
himself) he was m 1883 appointed assistant at the 
Dublm University Observatory at Durumk under Sir 
Robert Ball He had charge of the transit circle and 
observed regularly with it for about eight years the 
resulu bemg published m Parts VI and VII of the 
Astronomical Observations and Researches made at 
Dtmsink This work was laid aside when Mr Isaac 
Roberts presented the observatory with a 15 mch 
reflector with which some of his earliest work m 
astronomical photography had been made Ramlwut 
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commenced work with this instrununt as soon as the 
clockwork had been somewhat unproved and a photo 
graphic survey was made of the great star cluster m 
Perseus and published m a paper by Ball and Rambaut 
m the Trans R Insh Academy Soon after m the 
autumn of 1893 Ball left for Cambridge and Rambaut 
was appomted to succeed him as Andrews professor of 
astronomy and Royal Astronomer of Ireland Uunng 
tlie next five years he contmued his photograpbc work 
but under gnkt difiiculties and with long mterruptions 
as the mountmg clockwork and the dome under 
which the instrument was housed were all found to be 
useless and had to be replaced by others 

In 1897 Rambaut left Dunsmk to take up the post of 
Radchffe Observer at Oxford Up to tliat time the 
RadcliSe Observatory had been devoted almost 
altogether to meridian work and the observations made 
sime 1839 had been regularly published But a v-ist 
number of observations made m the vears 1774 to 1838 
had never been prepared for publication and Ramhiut 
spent a good deal of time examming them He showed 
that they had been carefully made and would be worth 
pnnting but he did not succeed m obtammg the neees 
sary means for reduemg and pnntmg these old observa 
tions In the meantime the Radchffe Trustees decided 
to procure a first class mstrument fer istronomical 
photography and a tower was built m the ^.rounds of 
the observatory surmounted by i dome 33 fett m 
diameter In this w'ls m 1903 erected a photographic 
mstrument by Sir Howard Grubb consistmg of a photo 
graphic refractor of 34 me hes aperture and in 18 inch 
refractor for \ isual work In 1 904 stellar parallax work 
was commenced arranged accordmg to the programme 
proposed by Kapteyn and m consultation with him and 
this work has been contmued ever smcc A volume of 
the Radclifie Observations published about t month 
ago contams the resulting parallaxes of 3400 stars m 
addition to full descnptions of the mstrument ind 
measurmg apparatus 

More than a >ear ago Rambaut was atti kid by 
illness from which he never recovered It was there 
fore very fortunate that the chief work of his life 1 ad 
been completed He will he much missed by the many 
friends his cheerful and kindl> disposition had w n for 
him at Oxford He leaves a widow and throe s ns to 
mourn his loss J ^ 1 U 

Dr J A Harkfr 0 H F F R b 

John Ulen Harker wis bom it H^ton Cumber 
land on Januar} 33 1870 and died at Highgitc on 
October 10 He was thus onl> m lus fifty fourth >tar 
at the time of his death The son of the Rev John 
Harker Congregational mmistcr he was educated at 
Stockport Grammar School thence proceedmg to the 
Umversity of Manchester (Owens College) where he 
was elected Dalton scholar in chemistry m 1891 and a 
year later Berkeley fellow m physics takmg his M Sc 
A research course at Tubingen followed where he 
took the Ph D 

Harker spent some httle time in France workmg 
with Moissan on electric furnaces and m collabontion 
with Chappuis earned out m 1900 a classic comparison 
of the gas and platmum thermometer scales About 
this time the National Physical Laboratory was bemg 
brought mto bemg at its fint home at Kew Observa 
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tory and Dr Harker was one of the httle band of 
devoted workers whom Sir Richard Glazebrook 
gathered round him at the begmnmg of the great 
endeavour which resulted m the present institution at 
Teddmgton Harker became chief of the thermometry 
branch of the Physics Deportment His work over 
o penod of the next ten years is largely reficcted m 

0 senes of valuable papers mostly on high tempera 
ture measurement for which he re eived the F R S 
m 1910 At the International Petr Itum Congress 
at Vienna in 1913 he was the delegate of the Bntish 
Government His researches with W h Higgins on 
flash pomts of oils enabled him to make valuable 
contnbutions to the discussions In assoc iition with 
the present wnter Dr Harker subsequently worked 
on the thermiomcs of high temperature fumac es — 
a subject on which he gave o Fnday evenmg discourse 
It the Royal Institution In 1913 he went fir several 
months to Fskdalemuir Observatory as temporary 
supermtendent 

When the War bnike out Harker wis lent by the 
National Physical Laboratory to the Inventions 
Department of the Ministry of Munitions and became 
director of the research laboratory and was responsible 
for the irginisation of the work of the Nitrogen Pro 
ducts Ccmmittee In this capacity h visited Canadi 
and the United States u 1918 and was on board the 
Cunard Imer Andanta when she was torpedoed off 
n rthem Ii eland On that occasi n a generous act of 
self sacrifice undoubtedly aggravated the ill effects of 
the exposure in his constitution Harker also went 
on similar missions to Norway Sweden ind h ranee 
He received the 0 B E in rccogmtic n if his valuable 
War services 

After the War Harker returned to Teddmgton for a 
brief period before settmg up as a consulting engineer 
with Dr J F Crowley m Westmmstcr He wis a 
vice president of the Faraday Society and hod served 
on the Council of the Physical Smety He was a 
promment member of among otlcr the Oxjgcn 
Committee and the Gas Cyhnders C immittee of the 
Riseanh Department 

Hitrkcr was a man of great scientific keenness and 

1 highly strung and verv likeable personality who 
will be greatly missed by his fnend He possessed i 
great fund of scientific reminiscences Ih ugh never 

f robust physique he did n t hesitate tc make frequent 
II roads on his reserve of nerv ous energy His devotion 
to his Wir duties doubtless served to undermme I is 
constitution and at the end his illness was only sh irt 
m duration He mamed Ada the daught r of the 
late Thomas Kiel ardson f Alston and had two 
sons and three daughters Ihe cremation took place 
at Goldirs Green on Sat inlay October 13 Among 
those present were Sir Richard (jlazebrook and Sir 
Robert Robertson Dr T F Stanton represented 
the Royal Society and Dr F Gnffiths and Mr I H 
Schofield the Director and staff of the National 
Physical Laboratory G W C Kaye 

W E regret to ann lunce the following deaths 

Rev H J Bidder a curator of the Botanic Garden 
Oxford on October 19 aged seventy six 

Mr R A P Rog^ Donegal lecturer in Inmtv 
College Dubhn on October 17 
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Current Topics and Events. 

Spahlingek s consumption cure is once more electricity supply companies were first established 
brou(,ht to public notice and at the invitation of Baron in Great Bntain we think it very doubtful whether 
Henn etc Rotlischilcl Mr Spahlinger met i number a scheme of this nature would succeed Several 
of medical men at the Ritz Hotel in T ondon last week other suggestions have been made and we smeerely 
In sn article m Natl. RF April 7 p 453 we published hope m the national interests that this little creditable 
the mam facts so fir as they were known of Spah dispute will soon be settled 

linger s consumption cure His claims were shown Summer Time was first introduced in 1916 

to rest on a senes of categonc statements of which different views have been expressed as to 

we still await scientihc proof In some raystenous end Expediency rather 

w ly however the subject recurs like the seasons principle seems to have determined these dates 

and \et we get no further We are now mformed that m Great Bntain have varied from March 24 

he cannot produce the goods because the Spah ^ g at the beginning and September 17 to 

linger family fortune to the extent of 80 000/ has October 25 at the end There has also been no 
been spent in the expenments and therefore more general agreement between Great Bntain and other 
will be reiiuirtd before the public can taste the European countnes as to the penod dunng which 
benefit When it is remcmliend that such a sum t,unimer Time should be m force Mr Bndgeman 
would nearly maintain the Rockefeller Institute in „onie Secretary told a deputation from the New 
Now \ork for i year it is ihfficiilt to iindersUnd Chamber of Commerce on October 19 that 

why the result is so mcigre The object of the consulting authorities m 1 ranee in the hope 

meeting in I on Ion was to proilucc a pamphlet amving at such in agreement The dates m 
which would gise the history of Spahlinger s work Great Bntun namely the day following the third 
particulars of pajiers which have been read and Saturday in Apnl and the day followmg the third 
clinical histones of the cases hitherto treated When Saturday m September are laid down by the Summer 
tliese works h ive I eeii m the h inds of loctors for a ^,1, necessary to repeal or amend 

month or six weeks we are going to heai about the this Act in order to extend the period as urged by 
Spahlinger treatment again we arc told for an appeal the Newcastle deputation Duration of daylight is 
will lie made to a generous public for money to carry course a function of latitude so that whatever 
on the work In these days of scircitv it would ^j^tes ire decided upon for the change of time 
seem idvisablc to know something about the remedy r«,koning must be a compromise as to their effects 
apart from the claims made on its behalf in different parts of Great Bntain Dunng 

Thi statement made by Sir L Worthington ^hc summer months Newcastle and places north of 
Evans to the Imperial Lconomic Conference on it do not need Summer Time legislation to give them 
cable communication throughout the } mpirc is quite dav light during all theu- working hours On this 
satisfactory Before the War none of the Atlantic account it has been suggested that Greenwich Time 
Cables was ownctl by a British company Now ‘•hon'd be used near the summer solstice say in 
there are two The Germ in cable from hmden to Jn”® and July — so that clocks would have to be 
New York j»a the Azores has been acquired and altered four times a yeir instead of two This 
diverted and the cable of the Direct Lmted StaUs would however increase the confusion already 
Co has been purchased The average transmission caused by the intro luction of Summer lime and 
time for full rate telegrams between London and we trust that the chinge will be limited to two dates 
Montreal is now about 4‘; minutes The other link wear whatever thev irt 

in the State owned route to Australia ind New It is rather interesting to note that among the 

/calan 1 is the Pacifac C ible laid m 1 x>- It is now repnsentativ cs of the Dominion of Can ida at the 
loadcil to its full capacity an 1 the question of diiphcat Imperial Conference now sitting in London five of 
ing It IS un ler consideration In other parts of the them are fellows of the Royal Society of Canada 
world the cables provided by the Eastern Telegraph The Rt Honourable William Lyon Mackenzie King 
Co and its associated companies hav e proved capable Prime Mincstcr author of several works on political 
of meeting the lomand These lompamcs and the economy Dr O D Skelton professor of political 
Pacihc Calle Board did invaluable work dunng the economy at Queens University Dr R H Coats 
War Bntain iiowevtr has fUlen behind other Dommion Statistician Col A G Doughty Dominion 
nations in ra ho communication America hrince Archivist are all members of Section II (History 
Germany T'^pan and the Argentine have outstnpped and Literature) of the Royal Society of Canada 
us This IS dm to the apparently intenninable whilst Dr Charles Camsell who is honorary secretary 
negotiations between the Marconi Company ami the of the Society Deputy Minister of Mmes and has 
Government We hive good hopes that with the under his direction the Geological Survey the 
able help of the Dominion Premiers an agreement National Museum and the Mines Branch of the 
will soon be arranged I onl Burnham suggests that department is a member of Section IV (Geological 
permission be given to private enterprise to operate and kindred Saences) There is also associated 
the stations the Government reserving the right of with these representatives Dr J H Gnsdale Deputy 
purchase after a term of years Judging however Minister of Agriculture also the head of the Fxpen 
from the analogous experiment that was tned when mental harms of the Dominion the post formerly 
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held by a part preaident of the Royal Society of 
Canada in the person of the late Dr W E Saunders 
It IS thus evident that in the fields of hterarv historical 
and scientific research in Canada the right men were 
found to represent that portion of the Bntish Empire 
at the Impenal Conference 

On Tuesday next October 30 occurs the centenary 
of the death of Dr Edmund Cartwright the inventor 
of the power loom and other textile inachmery 
Bom in 1743 a few years after Arkwright his life 
coincided with the great Industrial Revolution to 
which he made notable contributions Of a good 
Nottingh imshire family he was educated at Wike 
field Grammar School and at Lnivenuty College 
Oxford and took holy orders He was given the 
perpetual curacy of Brampton near Wakefield and 
in 1779 he was appointed to the living of (>oadby 
Marwood m Leicestershire it was there he made 
his first loom It was dunng a holidav visit to 
Derb)rshire m 1784 that his attention was directed 
to the need of a mechanically worked loom an I 
though he had hatl no previous experience of mechanics 
or weaving with the aid of the village carpenter and 
smith he made a rude form of loom which could be 
worked by other agency than the hands and feet 
of the weaicr Ho 4ook out patents at Doncaster 
set up a factory and there produced the earliest 
samples of power woven goods At the sime tunc 
he turned his mind to the difiicult problem of wool 
combing by machinery and here again made i certain 
amount of advance Hia projects hovsever prove I 
financial failures and in 1793 he soil his factory 
ind remoN ed to London Among hts other m\ cntions 
w IS an engme to be driven by steam or spirit vapour 
in which he ipphod the practice of surface londcnsa 
tion He was also known for his expeninents m 
agriculture and for several years, worked for the Dukes 
of Bedford at Woburn Thout,h tlie power loom 
came mto use somewhat slowly I y the beginning 
of the nineteenth century it was becoming common 
and in 1809 Cartwrights services to the cotton 
industry were acknowledged by the grant to him 
by the Government of a sum of lo ooof V part 
of this Cartwright spent on the purchase of i firm 
in Kent and there he spent the evening of lus days 
expeninonting to the last 

I HI Martyr Roll of Science is the title of a 
sympathetic article by Mr Harry Cooper in the 
Sunday at Home for October in which details are 
given of the life and work of many of those who have 
given their lives in the pursuit of knowledge and the 
service of minkind Ko mention is male of the 
victims of cnginecnng and chemical and physic il 
research and only a passing reference to those 
of geographical exploration — 1 rankhii Scott and 
Shackleton — the bulk of the article dealing with the 
tragic happenings of medical reseoich Arthur B icot 
and H 1 Ricketts were stneken down by typhus 
fever and the interesting information is given that 
a hundred vears ago Sir Hnmphry I>avy likewise 
contracted typhus fever then so familiar in prisons 
as to be known as gaol fever having visited New 
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gate in order to devise a dismfectant against the 
disease but happily recovered Yellow fever claimed 
Jesse Larear who allowed himself to be bitten by 
mosquitoes that had fed on the blood of yellow fever 
patients The list of X ray martyrs is unhappily a 
long one — Hall Pdwards Lyster Clarence Dally 
Ironside Bruce Radiguet Kassabian Vaillant 
Bergoni^ and others Kala azar attacked Pime 
and other names might have been added to Mr 
Cooper s roll of honour Thus trypanosomiasis 
claimed Tulloch Afncan tick fever Dutton yellow 
fever W liter Myers and typhoi 1 fever Louis 
Jenner and Allan Macfadyen Such heroisms give 
the answer to those who imagine Science to be a 
rigid emotionless thing and its devotees to be hard 
men forgetful of humamty in their intellectual 
atisorption 

Thf tniugural lecture of Prof A V Hill in the 
Anatomy I hr itro of the Institute of Medical Sciences 
at University College on October 16 was a bnlliant and 
inspiring account of the present tendencies of physio 
logical science Prof Hill came to physiology from 
physic il science and is thus more favourably situated 
in reganl to his freedom of suggestion and criticism 
than many biologists of a more restricted training 
As present tendencies he instanced the unparalleled 
idvance in biochemistry dunng the past few years 
It 18 now difficult to define precisely where physiology 
enis and biochemistry begins Diy by clav the 
an vlysis of the whole mechanism of the li\ mg organ 
ism becomes more refined and elaborate Prof Hill 
cite I the bnlliant work of Haitndge and Roughton 
which has recently brought the study of the time 
course of the reactions of haemoglobin with gases 
occupymg only a few hundredths of a second under 
direct experiment il ib^ervation The development 
of further and finer physical methods of onaljrsis is 
another tcndencs while tlie old mam road of the 
expcnmental method remains an essential me ms to 
progress in physiolog> Direct physiological research 
on man is dcvi loping to the great iKaiitage of 
medicine and sociology It is essmtiallv the study 
of the norm il V fifth ten lency is less oIj\ lous the 
amplification of the field of zoology through the 
aloption of expcnmental methods That may help 
to correct the mal\tical ten lency Ke synthesis is 
necessary and zoology will not forget the mimil as 
a whole Anatoms too will gam as m reasmgly 
greater emph isis is placed upon the living structure 
and the elucidation of th( working of the central 
nervous system will link up structure with function 
Not the least interesting rem irks of Prof Hill were 
those concermng the spint of adventure —even v 
reckless spint of ad\ enture — in science wthout 
which the most highly organised team work must be 
stenle and bureaucratic The adventurer may be 
wrong but ho catalyses lus more reasuiable 
brotheis 

The Salters Institute of Industrial Chemistry lias 
awarded sixty four grants in aid to chemical assistants 
occupied m factory or other laboratories in or near 
London to facihtate their further studies 



NATURE 


632 


[October 27, 1923 


Through the generosity of the late Mrs F O 
Durham wiie of Laeut Col F R Durham chairman 
of the Junior Institution of Engmeers 1907-1909 
that Institution has offered annu'dly a bursary of 
25! for competition among its members between the 
ages of 20 and 2 3 years By her will the Institution 
IS to rei eive a sum to endow the bursary m perpetuity 

Wb learn from iiaence that at the annual meeting 
of the Amencan Chemical Society at Milwaukee on 
September 12 the Priestley medal awarded tnenm 
ally by the society for distinguished services to 
chemistry was bestowed on Dr IraRemsen president 
and emeritus professor of Johns Hopkins University 
Baltimore 

Thf Council of the Institution of Civil Fngineers 
has made the following awards m respect of selected 
engineering papers published without discussion 
during the session 1922 1923 A Walt medal to 
Mr 1 h Houghton (I iitrjxwl) and Telford 
premiums to Mr J W Meares (Guildford) Mr 
J W Sjiiller (Maidenhead) and Dr (. S Coleman 
(Manchester) and Mr Dempster Smith (Manchester) 
and m respect of papers reail before meetings of 
students of the Institution in London and the pro 
Vinces during the same period —Miller pnres to Mr 
h L Fveratt (Nowcistlc) Mr J G Kini^r (London) 
Mr A H Navlor (I ondon) Mr t Svkcs (Birming 
ham) and Mr I J Sj monds (London) 

Aipiicaiions are invited for the post of an 
assist int government an ilj st m Ceylon C indid ites 
must have had experience in generd analytical and 
bactenologic il work and m toxicological analysts 


be associates or fellows of the Institute of Chemistry 
by exammation m branch E (chemistry — including 
microscopy — of food drugs and water) and prefer- 
ably poesosa an honours degree of a Bntisb Umverwty 
Apphcation forms and fur^er particulars are obtam 
able from the Assistant Private Secretary (Appoint- 
ments) Colonial Office S W i 
A Mov&MCNT 18 on foot to commemonite the late 
Sir Isaac Baylev Balfour An area of 50 acres in 
Glenbranter forest Argyllshire where the plants 
raised at the Botanic Garden Edinburgh can be 
cultivated under suitable conditions and where trials 
may be made m the rearing of newly imported 
conifers and other trees has been secured for the 
purpose It IS proposed that the area shall be called 
the Bayloy Bilfour Arboretum or Garden and that 
the memonal shall take the form of a rest house 
for the use of visitors Subscriptions towards the 
memonal are solicited They should be sent to the 
honorary secretary and treasurer Mr J Sutherland 
25 l>rumsheugh G irdens Fdmburgh 
Mfssrs 1 ONGHAHS AND Co aTo publishing shortly 
vol I of a work on Cosmology by Pi of J O Neill 
of Maynootb ^hich it is said is the first attempt 
at an English treatise on scholastic cosmology The 
study of the text of Anstotle and of St Thomas has 
led the author to ascribe to these thinkers views 
diff erent from those ittnbutcd to them in most 
contemporary manuals The second volume on 
Modern Cosmologv will be published next year 
Its purpose is to show that scholastic cosmologv 
contams a 'oundcr philosophy of matter than any 
of its present dej rivals 


Our Astronomical Column. 


Comets — Very careful search for D Arrest s Comet 
has been made by photography by Dr Innes at 
Johannesburg and Dr Baade at Berg^orf Hamburg 
several other astronomers have spent much time m 
visual searching but without success The comet has 
not been seen for two revolutions the perturbations 
up to 1917 were computed by Mr Braac and those 
for tl e present revolution by Mr Lnpps starting 
w ith Br ue s clt inents for 1917 As there was a fairly 
close approach to Jupiter at the last aphehon passage 
it IS |)osSil le that the sec md order perturbations 
which wert not compute 1 were sullieient to have a 
consulcraLli elfexit on the comets position If this 
is not the case we must conclude that the comet 
has suite red disintegration like those of Biela and 
Brorsen 

Baade s t oniet of Octolier 1922 was still undex 
observation in August by Dr van Biesbrocck at 
Yerkes Observatory its magnitude bemg about 14 

Dr Stromgren welcomes the observation of comets 
over long ires since it enables the eccentricity of 
their orbits to be determined I his is of importance 
in discussing theories of their origin 

Iwr LiNSfFiN Shu I in ihi Solar SrFCTRUM — 
Iwo articles on this subject have lately appeared 
whuh both reach an affirmative conclusion on the 
presence of the shift in the solar spectral Imcs that 
Emstein predicted Science for September 28 con 
tains a summary of a paper read by Prof C F 
St John to the Amencan As^iation for the Advance 
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ment of Science It will be remembered that his 
earlier conclusions tended to the negative side but 
this summary makes it clear that he has now reached 
an opposite conclusion Detvls are not given but 
the following quotations clearly express his mam 
result The lines of the solar spectrum are not 
identical m position with those due to incandescent 
samples of the same elements when observed on the 
earth and the displacement is toward the red end 
of the spectrum The displacements of the Imes 
predicted by I mstem amount to 86 per cent 
of the total observed effect the remamder being due 
to other well known effects 
Tlie other pamr is by Dr J Evershed in the October 
issue of the Ob’iir ilory and gives details of the 
confirmatory verdict which was announced to the 
RAS last June The lines of iron titanium 
calcium nickel sodium cyanogen were studied m 
the sun and in the arc the study covered all parts 
of the solar disc the back of the sun being accessible 
by means of the light reflected by Venus near superunr 
conjunction The pressure effect is concluded to be 
negative the photosphere having a much lowrer 
pressure thin our atmosphere He states that 
there seems to be very little doubt that the Einstem 
effect IS present in the solar spectrum the observed 
shifts seem impossible to explam by motion 
ressure or anomalous dispernon It remams to 
nd an explanation of the excess of shift shown by 
the high level Imes m the ultra violet and the 
differences given by separate Imes 
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Research Items. 


Disease Godungs in Eastern Bengai — Man 
nt India a penodical edited by that active anthro 
pologut Rai Bahadur Sarat Chandra Roy has 
steadily improved m value as it has now reached 
its thud volume Perham the most mteresting 
article in an excellent numMr is that on The Cult 
of the Godhngs of Disease m Pastern Bengal by 
Mr Sarat Chandra Mitra He gives further eviduicc 
to show that the cults of the higher gods — ^Brahma 
Vishnu and Siva — retam httle influence on the rural 
populations which is devoted to the propitiation and 
control of a mob of malignant demons who cause 
disease among men and animals fuluro of ciops 
and other evils which menace the villages 

Tattooinc- ami Tip Distortion — Two valuable 
ethnographical articles both illustrated bv drawings 
and photographs appear in T Inlhropotogxe (vol 
xxvii Nob I 3 August 1913) The first by Dr 
Herber entitled I es Tatouagts lu pied au 

aroc desenbes a remarkable senes of foot t itt > i 
ing in Mofocco the markings taking in some instances 
in imitation of jewellery such as inklets an 1 other 
decorations of the calf Phi see nd pijxr b> 
'M Giston Miiraz and Maddh Sophie tictsowi 
entitled I es I iures des Femmes l)jing<5s ditcs 
1 emmis a I lateiux describes the extraardmaiy 
types of the hbrets use 1 bv the Saras Djinj, im 
prtpeilj cillcd the Saras I\ ah is a tiiln <f fitish 
worshippers in the neithlx urhood of lake 1th li 
between thi nght bulk of the Chon and th< Vrib 
district of Salamat Ihc I rtnch officers now in 
charj,« of this region have taken attivc mtasiires tr 
prevent this barbanc form of dec ration of the female 
face 

lAiiGti RrsFARCH IN Faciokus T1 c Journd 
of the Royal Statistical Society (July i )«3) contams 
a paper by Dr D R Wilson on Some Recent 
Contnbutions to the Study of 1 atigue The water 
after givmg i short histoncal outline of the ictivities 
of the Industnal Fatigue Research Bo ltd gathers 
together the conclusions usually expressed in a tenta 
tive way furnished by several different investigahons 
in different mdustries He points out that con 
elusions even though they arc perforce basei on a 
study of a few mdividual cases when confirmcl m 
several widely dilfenng mdustnts ore probably sound 
Industnal research as yet is in its infancy and condi 
tions for carrying it on in a factory bear no resem 
blancc to those of a laboratory A p irticular f ictory 
may employ only a few individuals on a given process 
but owing to the constitution of the i^tory these 
mdividuals are typical of any likely to be employed 
for that process It therefore seems a Iikelv hypo 
thesis that what is true of these particul ir individuals 
with regard to such general problems as the length 
of the working day rest pauses ventilation etc will 
be true of others It is jxjinted out that factoiy 
research is of the nature of apphed science ind that 
the conclusions and methods of several sciences not 
only have to be utilised but also idapted for the parti 
cular conditions of factory life 

Mendelian Inheritance in a Ft rn — The varia 
tions of the hart s tongue fern Scolopcndnum i ulgare 
are well known and have often been illustrated by 
Drucry and others Prof W H Lang {/own* 
Genetics vol 13 No 2) has studied the oBspnng 
produced by sowing the spores of a plant which was 
apparently normal except that one leaf was incised 
on one side though normal on the other The 
prothaUi so produced gave nse to young plants 
75 per cent of which were normal (entire leaved) 
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and 25 per cent inased The latter when reproduced 
by spores bred true like extracted recessives while 
the two entire leaved offsprmg both proved to bo 
agam heterozygous The onginal plant was evidently 
heterozyrous the normal condition being completely 
dominant to mcised loaf When spores were sown 
singly thus producing isolated prothalli such pro 
thmli gave rise either to all entire leave 1 or to all 
incised leaved pi ints showing th it m accordance 
with theory the segregation of factors had taken 
place in the spore formation 

RrvisioN OF the Catii locrinid e — The family of 
Devonian and Carboniferous cnnoids known as 
( atillociinidac is peculiar in combining marked 
asymmetry in the composition of the cup with but 
slight asymmetry in its shape while i large anal 
tube docs not prevent i tendency t j symmetry m the 
fnngc of unbranched arms it to ^8 in number 
which spang directly from the edge of the cup 
Mr I tank Springer s study of this assemblage 
(bmithson Misc Coll Ixxvi No 3 Aug 1923) not 
only adds new facts to our knowledge of it is well 
IS of the Sjonbathocnnid-fi but also raises questions of 
f ir rt iching imp< i tance These f imihcs as well as 
tlioir allies an 1 admitted ancestors hav e alw ays been 
cielittl with i mono yilie base m other words 
11) infral) is>als have b«tn detectol or even suppose! 

I ) exist in the cup Mr Spnngci now describes and 
illustrates bv photogr iphv three small plates hi Idon 
within tfu basils of CatUlomnui t nne secae the 
Idest species of the genus He does not consider 
that such plates occur in any 1 iter membi rs of the 
familv a fact which may be explained as d u to 
itriphj but neither dies he claim thit they may 
hivt existed in the piele essois of Citiff ermus 
He Iocs non the less conclude tl at these j lates 
are tru infrabasala and that in this species there 
IS a licyclic base We hesitate t > icupt so rcvoht 
tl nary a decision on the evidence of three specimens 
of one highly m xlihed species On the other hand 
wc welcome the support of this distinguished worker 
f< r the suggestion that the f lunas from Timor which 
Wanner refers t the Penman are it part of 1 owtr 
Carboniferous age 

Control of Bunt and Smi t — In Bull C No 3 of 
the Welsh Plant BreeJing Stati m K Sampson 
describes how satisfactory control of b nt of wheat 
and covered smut of barlov can bo obt lined bv the 
use of dry copper carbonate as well as bv solutions of 
copper sulpliato and formilin Ihc dr> treatment 
proved to be good from all points of view save that 
of cost but an equally efficacious and less expensive 
dressmg is found m anhydrous copper sulphate ind 
calcium carbonate 

IHF tiORCF 01 iHF Arcn — C ipt C ] Moms on 
bis way back from the last Mount Everest expedition 
visited the little known gorge of the Arun m Nepal 
He contributes a paper on the subject to the Geo 
eraphtcal fournal for beptoraber It was known that 
below the village of Icng the river falls some 4000 
feet in 20 miles and the object of the expeilition was 
to examme this stretch of the nver This drop was 
found to be due to a steady fall m the bed of the nver 
which passes through narrow defiles in which the 
cliffs nse m places to 10 000 feet above the water 
level Capt Momss paper contains a sketch map 
of the gorge of the Arun 

SCAIE iOR bFA DlSlUKBAXCl- AND SWELL — On th.. 
North Atlantic meteorological chart for October a 
new 8 ale for sea and swell disturbance is tentatively 
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suggested Criticisms or alternative suggestions are 
invitetl The scale which is proposed by Capt H P 
Douglas late Assistant Ilydrompher uses the old 
notation of o to 8 for the sea and adds 9 for a confused 
sea lausetl by currents tide a sudden swift of wind 
but not necessaiily by strong wind Swell is also 
shonn on a scale of o to q the mam types of swell 
being designated short long low and high By a 
combination of the sea and swell scales the state of 
disturbante of the surface waters is expressed by two 
figures Ihus 43 means a rough sea with a high 
swell o means i modeiate sea with a long heavy 
swell I he adoption of this 01 some comparable 
code vnd scale would result in greater precision in 
rccorfls than is now possibk 

Raim ILL IN AtsTRAiiA — Rainfall charts of 
Australia prepared bj the Commonwealth Meteoro 
lo>,ist from the records of 12H0 well distributed 
stations show that in the \cai there was an 

excess abose the a\*age riinfall in 21 per cent of 
the total lies of tlu continent In 1123 this figure 
WM 63 Dunng 1922 the totils were the lowest on 
recor 1 in sever il places between the southwest 
cornir of Queensland and the plains of New South 

ales I hioughout the intt nor from the I ake tyre 
basin to the inland parts of Quci nsl ind New South 
V\ ales ind V ictona and also m the north west of 
WisUrn Vustralii the shortage w as consuterabk and 
would have been moic pronounced wcie it not for the 
heavy falls in Deccmbit I he art as with lainfill 
abov( flu TV t rage were chiefly m the tropical north 
and in the ccntie and vnith cast of South Australia 
1 he w he at areas in Now S mth W ales and Victoria 
axtoonindd i inirktd shoitaga hut the falls were so 
opportune that in most pirts a good luncst was 
sciurid It w IS the pastoi il ireas of \ustritia which 
sulkrfd most stvertly Ihc ihirt gives annual and 
monthly rainfall maps ind a scuts of insets showing 
distnlinfii n of rimiill above the avtiage m every 
>cai since i )oS 

Corn \rRVVAVis i\ ihi Lmud Stmes — Ihof 
R dc C ird of H irvard I nivcrsity deals with this 
subnet in the S untific Q nihtv for May I ho 
aiithoi makes reference to cold waves alludid to by 
p 1st pioneers of weather chmges such as Redflcld 
and Prof Joseph Htnry who realised the progress of 
cold peiiods u ross th( continent from the Kctky 
Mount mis to Bermuda prior to the publication of 
wtathci maps for the I iiited States Ihe cold 
waves vvcic then lecogniscl is associated with the 
rear segments of cyclonic (iiculations moving to the 
cistvv ard The ofhcial definition of a cold wave is a 
fall of temperature amounting to a certain number 
of degrees in 2y hours with a minimum below a 
fixed standarl Minimum temperatures are not so 
far below the norm il m the north as m the south 
and when crops arc growing all the year round frosts 
arc dangerous at my time Tor intensity cold waves 
are prutic illy uiiicjue in America and following as 
they do warm winds associated with the advance 
segment of a storm the sudden drop of temperature 
is very great amounting to between 20'' h and 
40* r m the 2t hours llie rapidity of advance is 
(letermined by the trivcllmg speed of the cyclomc 
and anticyclomc areas willi which the wave is 
associated fhree or four severe cold waves are 
generally experienced each wmter m the Umted 
States and they commonly last for two or three days 
Vanous activities and mterests arc seriously afiect^ 
dunng the spell of cold On the Pacific coast cold 
waves are few and not severe and m California the 
occasional frosts are the product of radiatton on clear 
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anticyclomc nights Northers and blizzards are well 
I desenbed 

Atomic Disivteoration —A paper on the photo 
mphy of atomic dismtemation by Harkms and 
Kyan appears m th» Jourmu of the American Chemical 
Soaety for September Photographs of the dis 
integration of the atom are given the retrograde 
motion of the colliding a pa^cles bemg plainly 
visible A new type of ravs is desenbed called by 
the authors f ravs they give very f imt but defimte 
tracks 1 heir range is very many times greater than 
that of S rays anil they are probably due to electrons 
torn out of the atom possibly from the K level In 
the course of the expenments desenbed it is remarked 
that oblique impacts never eftect nuclear disintegra- 
tion 

SuLPMi R AS a Pukgicidf — Mr Harry Curtis 
Young has recently published (Annals of Missoun 
Botanical Garden q pp 403 435 1922) a valuable 
contnbution to the much investigated problem as to 
the reason for the toxicity of sulphur when used as a 
fungicide for the control of disease upon plants He 
finds that sulphur owes its toxic properties to penta 
thionic acid an oxidation compound formed from 
sulphur and water On this account the sulphur 
needs to be applied in a very finely divided and there 
fore easily oxidised form md he rt commends colloidal 
sulphur liberated m a medium containing buffers so 
that It IS easily maintained at a reaction between 
Ph 4055 ibove or lielow this hydnon concentra 
lion pentathionii acid is not stable In the hglit of 
this general conclusion there is a brief discussion of 
the practical problem of producing i suitable sulphur 
spray or vapour hut the authors investigations on 
tins side of the problem ire still m progress 

Pftroieum ami Naurai Gas iv America — Ihe 
advance chapters on Petroleum (11 31) and Natural 
t.as (ii 32) of the Mineral Resources of the Umtetl 
States for 1921 appeared recently and they furnish 
some mtcK sting lata concerning the post W ir phase 
of the oil industry m that country 1 ollowmg un 
settled conditions for some six months after the 
armistice a gradual revival took pi ice culminating 
m tile oil boom of 1920 but giving pi lie later to a 
period of intense depression characterised by a senous 
drop m the price of oil and its various products the 
chief economic feature of 1921 In tne spring of 
1922 a defimte improvimint was manifest wWh has 
progressed sttadiR until the present time when m 
fact thi industry is suffering from a vastly different 
but equally St nous milady fiom that of 1921 — over 
production — and for this California is largely to blame 
In 1921 there were produced m the United States 
472 183 000 birrels of oil and 723 052 000 M cubic 
feet of natural gas while the former figure repre 
sents a 33 per cent increase since the end of the War 
the latter shows a significant decrease compaied with 
the two previous years and it a generally concealed 
that the natural gas industry m Amenca has reached 
and is gradually passing its peak of production so 
that a stcad> define may be anticipated for the 
future With petroleum the Mtuation is different and 
it is difficult to foresee the trend of events though 
once Cahfomia ceases to produce in the present 
amarmg fashion the decline curve for the whole 
country will undoubtedly be apparent It is mteiwt 
mg to note that the average daily production of oil in 
the Umted States at the moment is about z 400 000 
barrels to which California contnbutes practically 
one-third , m 1921 the year under review, the average 
daily production for the country was approximatmy 
I 300 000 barrels, to which Cahfomia contnbuted less 
than 25 per cent 



October 27, 1923] 


NATURE 


635 


Second Tnennial Pan-Pacific Science Congress 

Mflbournf and Sydney 1923 


'T'HE Science Congress m Australia in August has 
been on the whole highl> successful Be 
tween eighty and ninety visitors from overseas joined 
with a toge number of local members m carrying 
through a fairly extensive programme of uork It 
19 scarcely to be expected that congresses of the kind 
will receive many or any highly Important otiginal 
contributions to science their value and their 
opjKjrtumty be rather in hniiging together the workers 
m widely separated countries enihling them freely 
to discuss common problems and ideas but above 
all to plan broad s^tematic investigations on the 
most efficient cooperative bases possible Ihe 
prmtipal achievements of this Congress have cer 
tairdy been m the last mentioned chreition In 
nearly every one of the sciences with which it dealt 
(including agriculture anthropology botiiiy entom 
ologv forestry gecxlesy and geophysics geography 
and oceanography gcologj hygiene vetennarv 
science and /oology) there is ibuiulint room for 
international effort ind team work in so vast an 
area as that within and Imrdering upon the Pacilic 
Ocean The recognition of this h vs hien the driving 
force behind the whole Congress Many practic d 
proposals have been brought fonvarl the carrying 
cut of which will do much for the progress of scientific 
inquiry in this region 

Ihe general organisation in the hinls of the 
Vustralian ^ vtional Research ( ouncil has been much 
<n the lines of a British Association meeting The 
scope ind value of the whole movement vill no 
eJoubt rapillv increase It is ilrcadv imkrst I 
that the I i2b gathering will lie m Jap in (1 kv > an 1 
Kyoto) and tint the Japanese Covernment most 
generously proposes to make av iil ible a sum e p iv i 
lent to 3 ooof to cov cr expc t sts 
The Sydney session is not vet coiululol at the 
time of writing I ut it is jx sihlc t > g v s >nit 
ill licatioii of the mam work of the hrst session I el I 
in Melbourne on \umist 13 22 

lo many the most important business of the 
Congress w is that faced by the Anthropole gv ami 
Ethnology Section w Inch set itself Ibc task of It vising 
a pricticdl scheme for the immediate intensive study 
of the native races m the Pacihi So far at least as 
British possessions ire concerne I some very elehnitc 
proposals have been drawn up 111 the eonsi Icration 
of which l)r lladdon Sir Baldwin Sjjei ctr Mr 
W J Pf-rry and by letter Ssir J imes 1 ra/er Prof 
G I Uiot Smith Prof C O Sefigman an 1 J)r B 
Malinowski have taken pirt 1 hev have alreily 
been received favourably by the Commonwialth 
Mmistcr for Home and Temtones Thev provide 
not only for field workers but also for the establish 
ment of a school in one of the Australian universities 
for framing both scientific workers and Government 
administrative officers There is reison to hope for 
most valuible results m the few years that yet 
remain before the rapidly disappearmg mtivc cultures 
pass beyond recall On Sir Baldwin Spencer s 
initiative definite schemes for work on the mainland 
among the remaming wild tnbes have also received 
the support of the whole ( ongress 
In the Section devoted to Agriculture it was to 
be expected that irrigation and land settlement 
especially from the economic point of view would 
occupy chief attention Californian and Australian 
workers especially exchanged stnkmg accounts of 
development work That the latter could pomt to 
an mcrease m agricultural and pastoral revenue in 
the Commonwealth from 80000000/ in igo 6 to 
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260000000/ m 1921 showed even after allowing 
for higher prices and a slightly increased population 
how much was being done by agncultural research 
and education The chief decision of the section 
was an insistence upon the paramount miportance of 
soil siirvevs showing characters of both soil and 
subsoil and when practicable the native flora 
growing on each type of soil \ resolution to this 
effect will be presented to the Government of every 
country in the Pacific region 

Botany horestrv Entomology and Zoology 
Sections condui ted many of their meetings in common 
Dr V in I ecuwin (Dutch P ast Indies) gave an account 
of the progressive ihanges which have taken place 
in the vegetation of Krakatoa since the devastation 
of 1883 The first (wind borne) arrivals were spore 
producing plants With time the numlier of new 
cryptoginib decreased Seeds of flowcruig pi ints 
came cametl either by wind or birds Cisuinnas 
amv e I e irly and formed forests These are now 
iKing suppressed by later arrivals which are tropic il 
lain forest pJ ints the vegetation being at the present 
time someuhit similar to that existing prior to the 
v ilcanic outbreak ind excccdmgly dense Ihe study 
jf this vegetation has been i remirkal le exiinple of 
international co operation Dutch British 1 rc ich 
Vmencan Swiss ind ( erman sci ntihc workers all 
haring 1 it 

The much closet comiexion in floia between 
Vustr ilia in I the Philippines th m I etween the 
t nner ind the nearer islui Is it the north west was 
1 ic accorling to Dr E D Mernll (Manili) to a 
former lat I connexion through Xtw Giniu i This 
I m I connexion he termed F astern Malay sia mam 
tuning that it w is separate I from We tern Milavsia 
by 111 irea in unstiblc e (iiilibnum Imiindc 1 on 
the cast by Wei ir s line and on the west by a modihed 
Wall ices line Ihis unstiblc irci hal to i Urge 
extent prevenlc I movements of pi ints east and west 

Jlu forestry work w is cliidiy of local intertst 
Every scientific gatliermg in Australia points out the 
supreme f dly of the vast dcstrietion of forests 
vvhieh has taken in 1 is still takmg place as settle 
me nt adv uices and this Congress was no exception 
to the rule 

The entomologists dealt chiefly with problems 
presented by indigenous and importeel 1 sec<^ pests 
particul irly the various speci s of termil s m Australia 
in 1 the timber boring insects of the islands to the 
north Tlic dangers threiteriing -Vustt ilii were very 
f illy emphasised in I will be the subject of com 
mumcatuns to Governments 

V discussion on tlie genetics of domesticated animals 
initiate I by I’rofs E B Babcock (California) Cossar 
I wart (Eelinbnrgh) and W b Agar (Melbourne) 
resulted in a decision by ♦he /oology Seetion to 
form a special eummittce of hve gcnetieists to collect 
mformation on all geneli reseirch now m progress 
in I’acific countries and to report to the next Congress 
Ihe protection of native fauna was strongly em 
phasisel here too every country insistmg on the 
intern itionol importance of jweservmg from destmc 
tion much of the unupie fauna of Austr Uia A public 
meeting w is held during the Congress to give support 
to local authonties in contemplated action towards 
this end 

With Sir Gerald Lenox Convngham and Dr 
t F J Love m charge of the Section of Physics it 
was natural that geoiesy should be very much to 
the fore The sli^t contnbutioiis made so far by 
Australia to this science were contrasted with the 
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great ^niiicance of the study from economic and 
national defence mints of view and with the chance 
which Australia nas from its geomphic position 
form and dimensions of making a mgnly important 
contribution to knowledge of the figure of the earth 
and of the form of the lithosphere 
The wide work on terrestrial magnetism being 
earned out chiefly by the United States was dis 
cussed it some length and again Australia was urged 
to take up her fair share of it The desirability of 
continuing and extendmg the work of the non 
magnetic ship Carmgie was iffirmed Other highly 
interesting sulijects cannot be more than mentioned 
by name such as gravity work in Japan and the 
I’hilipiines enrth tides and their emplo)rment for 
determining earth rigi lity pulsatory vibrations and 
the causes of destruction by earthquakes with an 
account of safeguards to property adopted m Japan 
international solar phvsiis research cletermination 
of gravitv at sea comparison of accuracy of wired 
and wireless longitude determinations 

Ihrec matters stand out in the work of the Geo 
graphy and OccanoCTiphv Section The first is the 
presence in Sydney Harbour of the new USA scout 
cruiser Xftlvait/ie (10000 tons ^5 knots) specially 
sent out by the American t ivcmmcnt to demonstrate 
to the Congress the Some Depth I inler Ihe vessel 
has journeied some ten thousand miles and has 
obtained i chart of the Picific bel over which it 
pissid \\hilc the instnmcnt is not yet fully 
perfected its value not inertly for rapidly obtaining 
accurate knowledge of the sea t ottom but ilso m 
inci casing the safety of vessi Is in many of the intricate 
channels among the Pacific islamls very greatly 
impresse 1 thi < ongress while Ihi object lesson of a 
hgntinc vessel dcvoterl to scientific iiork was a 
valuable one Iht sccon 1 was a full exchange 
between the countnts represented of information as 
to what they are domg (or in the case of Australii 
merely beginning to do) in the matter of hvdro 
graphical surveys A very tine exhibition of maps 
was madi principally from the Koval Topographical 
Service of the Dutch Last Indies Prominence was 
given to the need for work in the neighbourhood of 
the Great Hamer llccf and elsewhere In some 
regions charts drawn by Matthew Tlinders arc still 
perforce bemg used Ihe third subject of importance 
was the pressing need for co ordin ition of meteoro 
logical work m the Pacific There ore now numerous 
stations working independently overlapping and 
apparently incipable of coordination among them 
selves The solution urged was the appointment 
of a British officer at Samoa it being bmieved that 
in no other w ly could the difficulties in the way of 
the needed association of activities be established 


I Geology possessed nu m e ri cally the largest Section 
I of all and a huge amount of matter nearly all 
descriptive was put before it Indeed a pool of 
geological information was created every country 
contributing as much to it as time very strictly 
allotted would permit It is impossible to set out 
briefly the nature of the work discussed the mam 
subjects have already been indicated in a former 
article Between section meetings the geologiats 
distributed themselves over the countryside 

The Hygiene Section went fully mto problems 
connected with mimng mdustnes under the leader 
ship of Drs R R Sayers (USA) Watkins Pitchfbtd 
(South Africa) and J H L Cumpston (Australia) 
Methods of ventilation sanitation and medical 
examination were discussed from different points of 
view The progress of the hookworm campaign was 
followed In Queensland where 12 per cent of the 
miners are affected the value of this work is bemg 
fully demonstrated • 

The establishment of an international organisation 
with i number of mobile units moying from island 
to island mtroducing methoils of modem preyentive 
medical science is deemed essential if the present 
dwmdling of population of native races m many 
islan 1 groups is to be arrested New Caledonia m 
1853 ha 1 70 000 natives in 1900 the number was 
1 j 000 Measles from Sydney killed 26 per cent of 
1 111 s population in 1875 while influenra in 1918 took 
off 20 per cent of the n itivcs of Samoa 1 here is 
also continuous heavy toll taken by tuberculosis 
an I vencreil disease A basis for part of the dis 
cussion was provided by results obtamid from a 
widely circulated questionn itrf showing the distri 
button of «uch diseases as plague smallpox leprosv 
m il ina ben beri and others 

In view of the importance of animal life in the 
economic positions of most of the Pacific countnes 
a joint discussion between the Hygiene and Veterinary 
Science Sections on the difficult subject of inter 
national animal quar vntme regulation had more than 
passing interest Ihe fact that surra m the 
Phihppmcs makes it impossible for horses to be kept 
shows the significance of the whole matter to Austraba 
Definite proposals have not yet been submitted to 
the full r ongress 

It will be seen that throughout the main functions 
assumed by the Congress have been to examine 
carefully existing lines of work and tlien to pomt to 
outstanding needs for individual and combmed effort 
in tackling the mnumerable scientific problems of 
the Pacific region Ihe extent to which such 
stimulus will lead to action during the next three 
years will be the test of the value of a meeting of 
the kmd A C D R 


Diseases of Fruit in Storage 


A IT EM ION was recently directed m Nature 
(vol ill April 14 p 310) to the direct efforts 
now tong made in the United States to open up a 
new field of service for pi mt pathology through the 
Study of the best conditions for preserving fruit and 
vegetable produce in the market and m transit 
It would seem that m Great Britain in a less direct 
manner through the activities of the hood Inveshga 
tion Bo ird workmg under the auspices of the Depart 
ment of Scientific and Industrial Research the same 
field of service is gradually opemng to the scientific 
investigator Thus the work of Mr I T Brooks and 
his coUaborators upon the fungus organisms con 
taminating chiUed meat recently noticM in Nature 
(vol III April 28 p 382) was earned out for this 
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Board which has now issued as Special Report No 12 
a report upon brown heart — a functional disease 
of^^lra and pears by Dr Franklm Kidd and Dr 

Occiuuonally when apples and j^ears are m storage 
or when m transit by smp to Great Bntam although 
entirely healthy to outward appearance the mner 
jportion of the fruit decays and turns brown no 
organism is found to be jpresent as the cause of this 
diseased condition which may be widespread 

The authors report that m 1922 this internal decay 
which they have desenbed as brown heart was so 
prevalent among apples imported from Australasia as 
to arouse anxiety among those connected with the 
fruit trade In a report which u emgularly direct in 
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Its analysis of the cause of the practical problem and 
in mdicatmg the direction m which prevention of the 
disease may be looked for the authors show clearly 
how laboratory mvastu^tions at first sight remote 
from the practical probl^ contribute to its solution 
Laboratory experiments have shown that an exactly 
similar brown heart condition may be produced m 
home grown apples under carefully controlled condi 
tions which leave no doubt that the internal decay 
tikes place when the concentration of carbon dioxide 
m the mtemal atmosphere m the air spaces ventilat 
ing the tissues of the apples exceeds a certam toxic 
hmit The ventilating system and its communication 
with the external atmosphere vanes with the vinety 
of apple naturally therefore the toxic limit is 
reached with difierent rapidity in different varieties 
and thus a reasonable explanation is found of the 
different vanetal susceptibility to brown heart 
The luthors establish expenmentally that within 
w ide limits the oxygen concentration is not responsible 
for brown heart and their ex imin ition of the ships 
holds where brown he irt lias ippe ired dunng the 
loyage confirms the view that it is to be issociaUd 


with a high percentage of carbon dioxide in the bold 
where the applea were stored Thus the importer 
the grower or salesman concerned with the storage 
of apples and pears has his attention directed to one 
clearly defined pathological condition to which the 
fruit IS subject and it the same time a clear suggestion 
as to the direction in which a remedy may be round 
Incidentally the authors think that their work also 
elucidates an old standing problem of the grower 
whose apples frequently suffer from a functional dis 
order known os bitter pit Brown discoloured 
patches appear just under the skin of the apple and 
dry up leaving the pits The onginol browning and 
decay seems to be exactly smiilar to the internal 
decayed tissue in brown heart and is probably 
tr ice iblc to the same cause a loc il i xcess of carbon 
dioxide in the tissue just below the skin which then 
turns brown This suggestion will greatly mterest 
ipple growers Bitter pit much depreciates the 
\ aluc of a good apple ind attention will ctrtainlv be 
turned to tin possible causes of such local excessive 
aicumulitions of carbon dioxide m the ventilating 
system of the »pi>lt tissue 


The New Mechanics^ 


T T is mtcresting to speculate on the forecasts which 
^ would hive been made at the beginning of tlu 
century as to the condition of physical theory now 
Ihc state of knowledge at thit tunc ^ould have 
suggested tint the atomic theory woull proceed to 
develoj) along the lines of the olcler mechanics One 
or two phenomena already known did not seem to fit 
in \tn well but it was not lery unre ison iblc to 
supjiose th it the increase of knowledge would remove 
those difficulties Tin physicist of that tune wotill 
n )t h i\e conjectured what has actually come to pass 
llicri ire at present two great bo lies of doctrine 
either of which seems to hold over a wide held 1 it 
neither of which can be at all reconciled with the 
other Mature is more like both than like any 
eompromise between tliem Of these two doctrines 
one is the old fashioned mechanics which works 
for many atomic phenomena the other — ^tlie new 
mechanics — is known as the quantum Iht ry The 
underlymg true mcchauiics ire really quite unknown 
but we have a cunous set of rules which hive an 
extraordm iry knack of givmg the right answer the 
branch of mathematics with which these rules irc 
must closely connected is rather uncxpecteilly (and 
with a good de il of qualification) elementary anth 
mctic It IS the purpose of the lecture to illustrite 
this 

The first illustration is atomic numlier It has 
been found possible to number off all the elem nts 
known to chemistry starting from hydrogen i 
hehum i and so on up to uranium 92 and these 
numbers have a simple physical me ining which is the 
most important thing that can be said ibout the 
elements The atomic numbio' is simplv the total 
number of electrons which revolve round the nucleus 
of the atom It can be studied m a variety of ways 
of which the most striking is the o ray photographs 
ofC T R Wilson 

More complicated illustrations are given by the 
Bohr theory of spectra The best approach to the 
subject IS through the pbenomenon of resonance 
potentials If an electron stnkes in atom with more 
Than a certam amount of energy the collision a 
melastic and the eneiOT u radiatra away all in one 
wave length The collision has raised the atom from 
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one definite condition to another ind the return 
cuises the emission A completi theory of the 
hy Irogcn spectnmi h is lictn founde 1 on this 1 lea 
ind IS a result of this thcorv the v irious conditions 
of tlu atom can be clescnlu 1 1 y labelling the electron 
(llure IS only me in hy Irogcn) with two nnmlurs — 
thus 4, or f, In the highir elements the same idea 
works ind each electron has certain numbers associ 
ate i with it here however the nunilur piusi hav e 
nit juite the precisely defined Ivnamicdl meanings 
that can tc given them 111 hydrogen The spectral 
lines can ilsi lx described in terns of nun bers 
Ihcst numbers have n >t vet 1 tin mile to yield the 
absolute v dues of the wave lengths I lit it is possible 
by tluir means to unravel the general characters of 
what are often highly complicated systems of lines 
1 or i line two groups of numbers are required such 
as 5(3 2)-^2(2 2) and there oie rules as to what p urs 
of numbers may go together— for example the secoii 1 
members of the two groups can differ only by i the 
third by either r or o whereas the first m ly differ 
by any amount There is still a great ileal of work 
to I c done on the subject but it seems probable that 
all spectra will at no very distant date he brought 
under rule of this kind 

This 18 a very incomplete sketch of the successes 
of the quantum theory but that theory is only a 
pvrtial view of the whole of \aluit because it 
leaves out of account certain indirect ways m which 
spectral lines exhibit themselves Tlie chief of these 
are the orduiary processes of reflection and refraction 
of light which are very well explained on the older 
theory A reconciliation of Hie two views seems at 
present quite inqxissible and this can only mean that 
there arc f illacies m some f the fundamental aasump 
tions that we make unconsciously Of these almost 
the only ones that it would do any good to abandon 
are the belief in the continuous nature of tune and 
space beUefs which have been disturbed by the 
Relativity Theory of Einstein which will probably 
have to be once agam revolutionised to reconcile 
atomic theories lo any one who finds difficulty m 
Lmstem s theory and that is to every one this is a 
rather depressing prospect but it is quite possible 
that the new revolution whatever it may be will tidy 
up the whole field and make it easier to deal with, 
even though it will superficially be less like than 
before to our mide ideas of the nature of the world 
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University and Educational Intelligence Soaetlea and Academies. 


Cambridcf —Mr F J W Roughton and Mr W 
R Dean hwe been elected to fellowships at Trinity 
College 

A letter from the Ch urman of tlie University of 
Cambridge Commissioners has been received inviting 
rej resentntionh from University bodies ind from 
individual members or groups of members of the 
Senate on m ittcrs m which they desire the proposals 
of the recent Koyil Commission to lie modified 
Tliesc should be sent before the end of the year to 
the Secrc t irv to the Commissioners Mr H \ Hollond 
Trinity ColUge 

h DiNBi KCH — Prof J T R Mac! eod professor of 
physiology in the I mversity of Toronto who was 
awsrdtd the Cameron prize for delivered two 

lectures in tlie I luvcrsity on October f6 and 17 
respcctivclj on the n iturc of control of the mets 
holism of csrboh\ Irafes m the animal body He 
dealt with the liscovery of insulin and its a^iie m 
the invesUgxtion not only of diabetes but ilso of 
other problems of nietalxilism The Cameron pn/e 
n IS foiinde I m 1^78 and is iwar led to an investigitor 
who in the c< urst of the live veirs immehatclv 
preceding has made an ii iport int a Iclition to practical 
thcrapcutiis 

1 rr f 1 J Mackic foniitrlv proftsvir of bacleno 
logy in the Lniversitj of Cape Town who was 
recently appointal Uolcrl Irvine professor of 
bictcnologv devotcl his inauguial address to a 
survev of the present position of metlical b ictenology 
Prof Mackie li is ni i le arrangements for developing 
tlie t< aching of bacteriology as a subject for the 
degree of B Sc 

Dr J h M ( ortnc) h is resumed iluty os lecturer 
in bacteriologry after a j tar s leave of alwence granted 
to enal le him to i irry out researches on certain 
filterable viruses n the Hot kcfeller Institute 

T Ft DS — The West Riding County Council has 
decided to devote the proce^ of a penny rate to 
the assistance of university education which has 
alreidv in the past been consistently supported by 
the t ouncil 

Mr 1 Shanks has been ippointed professor of 
phvsiologv Dr Shanks grailuatel B Sc at the 
Umvcrsitv of Glasgow m 1913 with special distinc 
tion in phvsiology and MB Ch B m 1015 with 
commendation In 1920 ho was appointed lecturer 
in physiology at Glasgow an I acted as senior assistant 
to the Regius professor of physiology For the last 
three vears he has also Mcn m sole charge of a 
special voiirse m jhvsioloCT for the new degree of 
Bachelor of Elucation (Glasgow) m which the 
subject IS tre itctl from a special point of view with 
regard to the physiology of the child psychology 
an I other cognate aspects 

Ihc following further appointments have been 
made Mr F J Brown to be assistant lecturer m 
zoology Mr A W Anderson ind Mr J McGregor 
district lecturers m agriculture Mr G Mune 
tcmjxirarv assistant lecturer In agricultural chemistry 
Mr H Preston assistant science tutor Miss M K 
Morgan assistant lecturer in geography and Miss £ 
Newcomb assistant lecturer in ^ucation 

London — Free pu'blic leclores on The Treatment 
of Iniunts of the I ong Bones produced W Accident 
or Disease will be delivered by Prof E W Hey 
Groves at Guy s Hospital Medical School at 5 30 
on November 8 9 12 and 13 
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Optical Society October ii — F T Haneon 
Notes on the elementary algebraic theory of a class 
of photographic objectives Equations expressing 
the absence of Seidels first four aberrations m an 
objective consisting of two tlim systems of tenses, 
separated by an mterval are formed When each 
of the two thm systems consists of only two leases 
the equations can be put m a form which admits 
of an elegant graphical solution regard bemg paid 
to the necessity 01 obtaming a solution in winch no 
one of the lens curvatures exceeds a certain Umit — T 
Smith A general survey of the thm double lens 
The shapes of the lenses and the types of gloss smt 
ihlc for the construction of an objective free from all 
first order aberrations in a primary plane for an 
mfimtely distant object arc found on the assumption 
thit the system is composed of two separated thin 
lenses cacli of which consists of glasses cemented 
together The anilysis mdicifes that old achro 
mats should b< used for both component lenses a 
comlusian not in icc irdancc wilh modem practice — 
T F Connolly New types of levelling instruments 
using revci siblc bubble s A true level can be obt uned 
using teversiblc bubbles os the mean of two observa 
tions from a single station The theory is then 
apphed to* the design of vanous types of self 
adjustmg levels and to the adjustment of a 
collim itor 

Paris 

Academy of Sciences Octiber 1 M Albm Haller 
m th< chair A Lacroix The composition of the 
metcoiitc which fell it SuntSauveur (Haute 
Garonne) in 1914 The examination by metallo 

S phic methods proved the presence of met il 
:kclif( rolls iron) and enstahte with smaller pro 
ptrtirns of cUn> enslatito oldhiimte maskelynite 
apatite and graphite A complete chemical analysis 
IS given the portion removable by acids (mainly 
metolhi) being examined scparatily — Fmilc Picard 
H G /euthen — Vito Volterra Tlie movement of a 
fluid in contict with mother fluid and surfaces of 
discontinmty —Maunce Gevrey The formation and 
ns ot Green s functions m the integration of hnear 
partial differential equations of any order whatever 
with uno^ary cliaiactensbcs — H van den 
Dungen New tcchmcal applications of integral equa 
tions —Antoine Zygmund On tngonometneal senes 
— R Jacques Two networks the two tangents of which 
belong to linear complexes and the transformations of 
theequabons of the surfaces of i onstant totalcurvature 
—Serge Bernstein The pnnciplc of stabonanty and 
^neralis ibons of Mendms law — P Stroobant and 
P Bourgeois Certain st ars the movements of which 
are parallel and equal to that of the sun — ^Paul Pascal 
The slow formabon of i definite compound in mixed 
crystals Some anomalies m the coolmg curves of 
mixtures of bencylidcne aniline and anisyhdene aniline 
have been shown to be due to the slow formation of 
a definite compound of one molecule of the latter 
compound with two of the former — Ren 4 Dubnsay 
and Pierre Ptcard The capillary phenomena 
manifested at the surface of separabon of water and 
vasclme oil m the presence of fatty acids and of 
alkalies The drop volume method has been applied 
to the study of the changes m the surface tension 
at the surface of separabon of vaseline oil and aqueous 
solubons The latter included solubons of causbc 
soda and sodium carbonate of sodium carbonate and 
I sodium bicarbonate and of causbc soda with common 
I salt — H Gault The soluble ester salts of starch and 
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the higher fatty acids Ordinary starch suspended 
m a mixture of pyndme and toluene heateia vnth 
lauiyl chloride gives a dilaniate of starch Details 
of its properties and analysts ire given — ^Adncn 
Guibhara The Japanese earthquake — Roth 4 
Earthquakes m France in 1920-21 A tible giving 
locality time degree “Uid epicentral region of nine 
earthquakes in 1920 and six in 1921 The greatest 
seismic activity was m the region of the Pyrenees 
E G Mariolopoulos The formation of local Mediter 
rancan depressions and the Norwegi in theory of the 
polar front The loc U Mediterranean depressions 
appear to be formed m accord ince witli the Norwegi in 
theory of the polar front —A GuiUiermond and 
G Mangenot Cytological observations on the mode 
of formation of essential oils Tin method adopted 
IS based on the selective staining power of mdophcnol 
blue The sections ire made by hand or in the free* 
mg microtome stamed and oh«rved in witer Ihe 
results of the observations do not contimi the view 
th it there is a relation between tannoids ind essenti il 
oils M Pnanichnikov The issimilationofammoiui 
by the higher plints The expenments cited Icid 
to the conelusion that the plmt whetlier green or 
etiilatcd absorbs ammonia energetically from am 
monium salts Nitrates must be reduced to immom i 
I cfore ibsorplion by the root If m agncullurc the 
development of the plant is roughly proportion il to 
the rate of nitrification the causes ire of i secondary 
niture anything which prevents nitnfication such 
as Hid reaction or insufficient aeration also prevents 
Uic development of the higher plants so that the 
nitnfication is m important entenon of the condition 
if the soil — V Lubimenko The specific letion of 
light rays of v inous colours m photosynthesis 

Washington DC 

National Academy of Sciences (Proc Vol 9 No 9 
September) —J Stieglitz (1) A theory of colour 
production By reduction every dye becomes colour 
less forming the leuco dye by oxidation of tlie 
latter the colour is restored Indophenol owes its 
colour to the combination withm the molecule of a 
strong positive oxidismg atom with a strung negative 
reducing atom Colour intensity is mcroas^ by 
increasing the reducing side with a base The reduc 
mg electrons are freed sufficiently from xntra atomic 
restramts to permit vibrations which absorb a portion 
of white hght the complementary colours ippearmg 
in the dye A similar argument is used to explain 
the colour of basic dyes sucli as pararosamline (2) A 
tliecry of colour production morganic cjmpounds 
Colour may be produced by i loosely held electron in 
an atom with in odd number of valence electrons 
(G N Lewis) by tntra atomic or tnUr atonuc oxida 
tion reilnction potentials or by both the latter in the 
manner similar to that described above m (i) — Cx 
Strombtrg The asymmetry m the distnbution of 
stellar vdoaties (see Nature October 20 p 600) 

W J Luyten On the mean absolute magnitudes of 
the K and M giants and the S3r8tematic errois m 
tngonometne parallaxes The mean absolute magm 
tude of the Ko giants issumed to be mdependent of 
their position m space is about +07 mag that of 
the M giants is abont -02 mag No large systematic 
error is found m the Allegheny tngonumetne paral 
luxes — C E Sushort Measurements on the expres 
Sion of emotion m music Musical expression can be 
conveyed entirely by the sound wave frequency 
detemunes pitch amphtnde mtensity duration of the 
um^ wave extensify and the form of the wave 
timbre All these factors can now be recorded and 
uoutysed tg the vibrato m singing IS a synchronous 
pitch and mtensity pulsation of about 6 oscillationa a 
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second — G A Miller Groups of order 2* m which 
the number of the sub group of at least one order is 
of the form 1+4* — L Thompson The motion of a 
falling chronograph projectile With this mstrument 
neither the projectile being timed nor the projectile 
of the chronograph which carries the photographic 
surface foi taking the record stakes a matenal object 
diinng tlic experiment Corrections are made for the 
influence on the early motion of the chrononaph 
projectile of the magnet from which it is rclcabed and 
also for air resistance The instrument measures with 
an error not gre iter tlian 1/2 000 000th sec 

Capl I own 

Royal Society of South Africa \iigiist 15 — Dr A 
Ogg president in the chair M Rindl Preliminary 
iDtc on the active pnnciplcs of the jellow tulip 
( Homerta pallida) The ilconol extr ict after remov il 
of the solvent was sepanted mto a witcr soluble 
portion and into a resm The former yielded crude 
alkaloid equivalent to o 017 per cent calculated on 
the weight of the plant ra itenal Only 23 jier cent 
of this IS water soluble and the stems and leives 
seem to owe their toxic properties mainly if not 
entirely to this water soluble ilkaloid T lu alkaloid 
cxeits i digitalis like iction on the circulation uid 
in lirge doses is a cardiac poism Its action is not 
eumul itive The aqueous solution ippears to contain 
two ether alkaloids diffonng m their tieliaviour 
tiwirds organic solvents as well as on organic base 
\ pnmary amme and 1 very smill iinount of a 
glucoside were detected Extracts from the eorms 
ind sheaths contain active substances ot the natua 
of a cardiie t>nic Tliey ire very poisonous and 
idramisUied to inimals m successive small doses 
they send the lieirt mto fibnilation and cause sudden 
death 

Syonfy 

I Royal Society of New South Wales September 5 — 
Mr R H Cambage president in the chair — T II 
Booth Atmosphene dust and atmosphi nc lonis ition 
A jxrsistont nucleus -which is presumed to be tlie 
I laugevin Urge ion requires lor condcnsition a 
sujxursdturation i 07s corresponding to a diameter 
of I 25 X 10 • cm taking the dinsity as unity Tlus 
IS not found m filtered ur nor docs it grow in filtered 
ur It may be produced in hltend air it the on is 
bubbled through witer ilthough the ondcnsation 
can be m no way dependent on cleetnfie ition effects 
A foreign nucleus is essential cleetnfie iti in 

merely enables it to be recognised by mobility tests 
— \ R Penfold and R Grant 1 he gcriniadal v dues 
if Austral! m essenti d oils (ixclusive of 1 uealypts) 
and their pure eunsUtuents toeether with those lor 
some essenti il oil isolates mu synthetic^ Pt i 
Wlicn tested against B typhosus the pure eon 
stitiunts os well as inumbei of isol ites and sy nthetics 
were found to possess eoeificieuts vaiying from 
6 to 20 ketones alcohols and a number of phenols 
posses mg well marked genmcid il properties i per 
cent suspensions of the bodies examined were 
prepared m 7J per cent rosm soap solution for 
exinimation The phenol ethers safrol and iso 
safrol were found to possess coefficients of 11 to 12 
Thymol manufactured m Sydney from pipentone 
give the same coefficient as the natural isolate 25 — 
A R Penfold md J R Morrison Prclunmary note 
on the elcctrolytie reduction of pipentone The 
preparahon m qu mtitative yield of isomenthone from 
pipentone by electrolytic reduction at 20 30® C 
using i ntckcl cathode A current density of 3 5 to 4 
amp was employed with an E M F of 6 ro volts 
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the reaction being completed in 12-13 houns using 
100 c c of ketone Highly Isvo-rotatory samples of 
pipeiitone yielded menthone of high dextro-rotation, 
the scniicarba/one of which melted at 113" C. 
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Aeronautical Research 

P 3(»RLSS m aeronautical reitarrh has through 
out tin, year been continuous but slow ’ 
1 his the openuig sentence of the report of the Adiisory 
Comniittte lor Atronautits for the past sear indicatis 
a measure of anxietv and leaves the impression that, 
m the view of the Committee msuftwient attention is 
being paid to the rt starches whuh it id vises 
A further paragraph makes a note of th( v lew that 
Piinds devoted to researth by trained staffs will gi\e 
a lietter return to tht State than thi offer of large suits 
os pn/e money for limited Imes of attitk on the 
problems of flight Tht rtlerentc here is obviously 
t) tilt pn/c offer of 50 oooi for isuicessful heluopttr, 
ind It would appear that the Vcronautical ( ommittee 
dissociates itself from that scheme In ill these 
mitUrs however and under the most favour iblc 
renditions the Committee ran only tender advitc 
all exetutne action rests with the Air Ministry 

In spite of a machine winch when deiling with 
scientific matters grinds at every turn of the wheels 
pr gress is reported m many directions A wide range 
ot subjects for research is dealt with but the degrees 
of urgency are very variable Ihcrc are problems 
connected with the trustworthiness of lero engines 
md their economical runnmg lire prevention in air 
craft IS studied by a special sub committee, and 
recommendations hive been made which may lie 
expected to reduce substantially this t\pc of flying 
nsk The properties of metals particularly m regard 
to fatigue are receivmg much attention m view of the 
fact that aeronautics depends for sue i css on the build 
ing of light structures with a deflmte minimum of 
strength and that the ordinary uses of metals m 
engineermg practice do not c ill for a degrte of refine 
ment essential to aircraft construction None of these 
problems however possesses the present importance 
and urgenev of a closer examination of the aerodynamic 
properties of aeroplanes than has hitherto been 
attempted Flight under critical conditions is required 
with the necessary instruments for accurate observation 
by a trained staff 1 he bottle neck of research occurs 
precisely at this pomt , for there is no specific allocation 
of staff tor gcicntihc research 
We have all had recent opportunities of observmg 
the results of public mquines into one or two coses of 
fatal accident arising during the use of uvil aeroplanes 
It mav hav e been noticed that no blame is attached to 
individuals, and that the causes of the acadents aa 
returned as unknown In a certain sense no objection 
can be taken to such flndmgs mdeed, they can be 
heartily endorsed so far as personnel is concerned On 
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the other hand, it is beheved that, so long as aeroplane 
design IS based on unextended knowledge, so long will 
the consequences of human error m the pilotmg of an 
aeroplane be severe 

The preliminary cause of accident may be any one 
of a hundred and one things , m the great majority of 
cases the final steps leadmg to a crash are the same 
An aeroplane cannot mamUin itself in steady flight 
at a speed below a certam cntical value called the 
“staUing speed,” a value which m the commemal 
craft of the day is rarely less than ;o m p h The 
direct consequence of this is unimportant, but the 
secondary effect is vital smce at 45 m p h such an 
aeroplane is uncontrollable Usually the aeroplane 
first rolls violently, then puts its nose down and dives 
almost vertically mto the ground at a speed of 70 to 
80 m p h The shock-absorbing mechanism fitted m 
the undercarriage never comes mto operation 

hvery pilot knows the sequent e of events and tries 
to avoid stalling at the same time as he is anxious to 
reduce his speed when approachmg unfavourable 
ground m a forced landmg in spite of skill, the 
mevitable error happens on an appreciable number of 
occasions Tlie rules for recovery from stalling are 
also perfectly well known, but m order to apply them 
the pilot requires a free fall of not less than 500 ft 
If he IS only 200 ft from the ground the stallmg of 
an aeroplane must lead to a crash Must it always 
be so ? The Aeronautical Research Committee does 
not thmk so, as may be seen from the foUowmg 
quotation 

" The results already achieved at the Royal Aircraft 
Estabhshment are distmctly encouraging, particu 
larly as regards the full scale experiments on stalled 
flight, and the Committee wish to pay a tnbute to the 
skill shown by the pilots m their pioneer work 

‘ The present position is, however, that although 
mamtam^ stalled flight is definitely possible neither 
the stabihty nor the control of the aeroplane are such 
that flight near the ground may yet be regarded as 
safe, and since there do not appear to be any insuper 
able difficulties in the way, there is a very strong case 
for pushing forward ’ 

Reading more full) in the report shows that the 
Committee beheves in the possibihty of ultimately 
designing aeroplanes which can be kept on an even 
keel m an emergency, and so toueh the ground with 
apparatus spciially introduced for takmg the shocks 
of landing 

The Air Ministry has responded to the advice of the 
Committee to the extent of ordermg two special 
machmes for the necessar) research This is, we 
beheve, the first tune m the history of British aero- 
nautical research that expenmental conditions have 
had precedence in determmmg the design of an aero- 
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plane, and the announcement of the fact by Sur Geoffrey 
Salmond at the Air Conference at the beginning of the 
year was generally welcomed and appreciated by all 
branches of saentific and technical activity m aero- 
nautics It will be some tune before the aeroplanes 
are ready for use, and it is probably m relation to the 
conditions under which they will be used that the 
Aeronautical Research Committee has reason for 
anxiety The present association of saentific research 
with routine expenment has been unfortunate, and the 
mitiative m aeroplane design has— like the Schneider 
Cup— gone from Bntam to America All the important 
flight records, for speed, height and endurance, are held 
by the Umted States of America, together with the 
palm for energy devoted to research 
The situation does not appear to be one which will 
automatically nght itself, and the behef is growmg 
that the remedy will only come by placing a saentific 
man on the Air Council Bntisb busmess uistmcts, 
if one mav judge from such an example as that of the 
British Dyestuffs Corporation, still shy at the idea 
that saentific knowledge is requu-ed m the supreme 
adnunistration, but events will probably determme the 
issue agamst them In the meantime, one can only 
hope that the Aeronautical Research Committee will 
on later occasions be able to report that ' progress is 
contmuous ” even if “ slow ’ L Bairstow 


Biology at the Cross-roads. ^ 

Emergent EvoluUon the Gxffori Lectures delivered in 
the Umverstty of St Andrews in the Year igaa By 
Prof C Lloyd Morgan Pp xii+313 (London 
Wilhams and Noigate, 1923 ) 15; net 

P ROF LLOYD MORGAN’S Gifford Lectures de- 
hvered at St Andrews last year and now 
published are a constructive essay in evolutionary 
naturalism which, he warns us, Huxley would not 
accept, and that upon more counts than one It is 
true that acceptance by Huxley, or by any one else, 
IS inadmissible as a standard of reference for the 
verification of fact or theory in saence, but the 
question at once arises if the biological standards of 
an earlier generation are not those of to day, wherein 
and why are they not ? The occasion is not provided 
by Prof Lloyd Morgan alone in a multipliaty of 
forms the question echoes and re-echoes unanswered 
in the hearing of biologists who appear strangely m- 
attentive alike to its insistence and its import In 
the hterature of systematic research, little enough of 
thu appears, but m all kinds of periodicals less 
mtensive and austere, and from all manner of platforms 
approachable by a public, ill mformed possibly, but 
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certainly inquisitive, the implied incertitude of biology 
provides unendmg material for thought 

It seems, indeed, that the technical literature has 
ceased to reflect the form and content of modem 
biological mquiry, for what else is the significance of 
the fact— if fact it is— that those who contnbute 
prcponderatmgly to its mass and volume, workers and 
teachers m the umversities, are, m their academic 
privacy, mcreasmgly dubious concermng the funda 
mentals of their saence ? Tribute is still paid to the 
Darwinian theory, some of it good coin, most of jt 
lip service unwholesomely rich m ambiguity Behind 
the Darwinian theory are its unphcations, very far 
reaching, inescapable, but for the most part disregarded 
and feared Still behmd, entering into and doing 
more than a little to guide the course of discussion, 
a shady and scarcely mentionable background, is the 
fear of a democracy (.rudely godless The kind of 
verbatim reporting and rapid snapshotting of Nature 
which to-day passes as biological research can lead 
at best to a mere reduphcation of the universe 
to a vast hbrary edition of the facts of Nature, less 
rather than more orderly than the original, and less 
profitable to consult with advantage But that docs 
not mean that the mode of attainment or the con 
stitution of scientific knowledge has changed smee 
the middle of the nineteenth century, or that science 
owes any obligation to social exigency or indivi- 
dual composure The present state of biology is not 
healthy 

We have brought these considerations to the reader’s 
mmd because ^ey constitute the essential circum 
stances for the discussion of Prof Lloyd Morgan’s book 
It IS on their account that the two aims of the work 
must be distinguished One is an examination of the 
ideas constituting the modem theory of relations to 
discover whether they may not yield something of 
value for biology the other is a personal affair of 
the author and of such of his readers who, with him, 
hold the “ proper attitude ” of naturalism tc be 
“ strictly agnostic ” and yet “ cannot rest content ” 
with it It has always seemed to us that satisfaction 
with Prof Alexander’s view of deity is more intelligible 
in those who do not fully understand it than in those 
who do , but since this view, which Prof Lloyd Morgan 
adopts, remains merely adjunct to his evolutionary 
theme, we propose to turn to the aspect of his work 
which IS of greater biological interest 

The orderly sequence of natural events appears to 
present, from time to time, something genuinelj new 
Sahent examples are afforded m the advent of life, of 
nund, and of reflective thought, while in the ph> steal 
world It Is beyond the wit of man to number the 
uistances of " emergence ” But if nothing new 
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emerges, " if there be only regrouping of pre-existmg 
events and nothing more, then there is no emergent 
evolution " Prof Lloyd Morgan accepts the fact of 
emergence, and its examples, “ with natural piety " 
(Alexander), which seems to mean httle or nothing 
more than “ the frankly agnostic attitude proper to 
science ” (Lloyd Morgan) 

Relations in Nature may thus establish additive or 
resultant characters, productive of quantitative con- 
tinuity, and coexistent with emergence when it occurs, 
or emergent characters, which are qualitative, and 
always involve resultant effects also In contra 
distinction to “ the mechanistic dogma ” the emphasis 
IS not upon physics and chemistry, receptor patterns 
and neurone-routes, but upon their “ emergents,” inter- 
relation, as It were, m ever new relational orders 
Modem physics has removed such a conception from 
the domain of metaphvsics, and for better or worse 
it must be admitted, if not to the bosom, at least to 
the consideration of naturalism The break is with 
vitalism, too, for “ if vitahsm connote anything of the 
nature of Entelechy or Elan — any msertion mto 
physico chemical evolution of an ahen mfiuence which 
must be invoked to explain the phenomena of hfe — 
then, so far from this being implied, it is expliatly 
rejected under the concept of emergent evolution” 
“ Alien influx into nature is barred ” 

What Prof Lloyd Morgan claims to be emergent 
IS ” some new kind of relation,” and all new kinds of 
relation are mcapable of prediction Since relation is 
” the vaguest term in the philosophical vocabulary,” 
It is well to understand the author’s use of it Related- 
ness includes not only the relation of terms but also 
the terms-in relation An atom is an mstance of 
relatedness , so, too, is an organism “ Any concrete 
situation m which entities play their part, each m 
respect of others, is an instance of relatcdncss ” The 
relations upon which each emergent entity depends 
are intnnsic, new cxtnnsu relations accompany its 
emergence, the two kinds co existing “ inseparably m 
concrete fact Change is t ontmuous " the concrete 
world we seek to interpret is a going conrtm, . 
there is a carraing forward of idd relations and the 
emeigcnt advent of new relations ” 

From this point an effort is made to meet the meta- 
physical position in regard to the pnonty of mind to 
relations Terms and relations spring into existence 
together Throughout his treatment of relatedness, 
Prof Lloyd Morgan moves with the New Realists 
The heart of the matter for biology lies in what the 
logicians call the sense of relations, deemed here to be 
determined by natural direction, and in the characters 
of three entity situations Concerning the first, the 
author sees even in the thought-process a spacial 
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direction in the Mial and the ph)sical events which 
are correlated with it ’’ Conrtminij the second^ he 
says wt may have not merely “the additive re- 
sultant of this duality plus that, but something 
more in their combination to constitute an mtqpral 
whole ’ • 

Consciousness is to receive further treatment in a 
second course of lectures, hut under the subject of 
‘ reference ’ we have some hints concerning the 
writer s naturalistic attitude 1 he analysis of related 
ness at the level of consciousness is diHicult, because 
consciousness is a correlite of vital rclatedness at a 
very advanced stage of its of^olutionary progress, 
‘ requiring the effective go of life as that requires 
the primary go of phjsical events, linked with 
emergent qualities at so hi^h i level, ind involving so 
many kinds of relatedness of lower orders ’ There 
follows an able discussion of reference below the level 
of reflective consciousness from winch Prof Iloyd 
Morgan proceeds to his view of projicience, per 
ceptual reference to a distance (Sherrington) reference 
of alt objective characters to things at a distance 
(Llojd Morgan) Projicience, he sajs, begins ‘ when 
mind or consciousness is supervenient in the course of 
evolutionary prOotess, and takes definite form only 
when distance receptors are differentiated on the plane 
of life It presupposes the evolution of mind as an 
emergent quahty of the psychical system correlated 
with the physical system of the organism ” Mind is 
emergent in evolutionary history When it comes, 
the ‘ particular go of events at the level of its advent 
IS altered This is so with all emergents “ So long 
as the words are used m a purely naturalistic sense, 
one may say that the higher kinds of relatedncss guide 
or control the go of lower level events ” — We are not 
sure that that is not rather a dangerous sentence 
What IS the naturalistic sense of “guiding” and 
“ controlling ” ? Phe question comes back to us in 
reading the chapter on causation and causality, where 
Prof Lloyd Morgan is under some difficulty to rescue 
the concept of causation (or rather “causality" as 
better adapted to his theistic position as we understand 
It) from the clutches of Mach and Pertrand Russell, 
who both desire the extrusion of the word “ cause ” 
from the philosophical vocabulary 

We have neglected the author’s theism for the 
exposition of his naturalism because he himself regards 
the former as “ supplementary " It is to be hoped 
that impatience with the crudity of much in current 
biological literature has not closed our eyes to opposite 
excess in Prof Uoyd Morgan’s work, which, nghtly 
understood, affords encouragement for the rehabilita- 
tion of biology on strictly naturalistic lines 

Tudor Jones 
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Mathematical Astronomy 

(i) Cours dt micanique cileste Par Prof 11 Andoyer 
Tome I Pp vi+439 (Pans Gauthier-Villars et 
Cie 1933 ) 50 francs 

(a) Cours d astronome FaetdU des Saenees de Pans 
Par Prof H Andoyer Premiere paitie Astro- 
nomie th^onque 3' Edition entiirement refondue 
Pp m+45s (Pans J Hermann 1923) 35 
francs 

(3) Grundnss der theoreta^chen Astronomtf und der 
Geschichie dtr Planetentheonen Von J hnschauf 
Dntte vermehrte Auflage Pp xM + 348 (Leipzig 
Wilhelm Engelmann, 1922 ) 

(1) ''T^HE subject of celestial mechanics is dis- 
1 . tmguished alike by the profound difficulty 
and the beauty of its problems for more than two 
centunes it has been the object of n search on the part 
of the most emment mathematicians Its literature, 
both in the form of theoretical and cntual studies 
and of the most extensive practirol calculations ever 
undertaken is vast Tor the most part the memoirs 
naturally presuppose a general familianty with 
estabhshed methods and arc concerned with special 
phases of the subject They will alwavs leave room 
for the treatise aiming at i more introductory and 
systematic exposition It may apjiear that in a field 
so intensivelv cultivated certain classical hnes would 
have become firmly established, to the exclusion of 
any fresh and ongmal treatment , that the possibilmes 
open to the wnter of a new treatise would have been 
largely exhausted That would be to undervalue the 
richness of the field completely We are certainly 
fortunate m the possession of several such systematic 
treatises, of the highest quahty But when they are 
brought together, m all languages, they make no 
excessive number It is probably safe to assert that 
no other branch of science is so completely free from 
superfluous works of this kmd Nor is the reason far 
to seek ihere is no mercenary mcentive to their 
production, and the only motive must be allied with 
smeenty of purpose 

When therefore Prof Andoyer modestly refers m 
his preface to the rashness of his undertakmg after the 
works of Tisserand and Pomcar^, he need not be taken 
senously At all Tisserand s is a most beautiful work 
of exposition, original rather m form than m matter 
Pomcare s ‘ Mfthodes nouvelles ” is a work of 
ongmal genius, which left its author still free to find 
mdependent fields for his " Lc9ons ” The very 
distance which separates these works m scope and 
manner would make it strange if they had exhausted 
the possibihties of the subject for systematic treatp 
ment, and it is not true It is mdeed most effectively 
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disproved by Prof Andoyer s work, of which the first 
volume is now published The author is not only an 
accomplished mathematician, whose official position 
places hun m direct contact with the work of astronomi 
cal computation on the widest scale but he u also one 
who has displayed an altogether exceptional faculty 
m the and task of calculatmg mathematical tabUs 
He IS therefore m an excellent position to make m 
instructive contnbution to the subject of cclcstnl 
mechanics and his work will be received with gratitude 
The present volume is largely concerned with the 
theory of the determination of orbits This ma\ 
suggest companson with several classical works on 
that subject But the treatment it receives here is 
distmguished by its maimer of combmmg two distinct 
pomts of view The practical nature of the problem is 
always msisted on and the needs of the astronomi al 
computer are served by numtncal cximples drawn 
from actual practice \t the same time the sutjc t 
IS treated not as a mere precursor but as an integral 
pirt of celestial mechanus Ihus the pomts of 
fundamental importance receise a much more cnti al 
discussion than has been usual m those treatises whi h 
have 1 more restricted prictual outlook \ short 
digression on the method of least squares is inserted 
for the determination of a Kcplenan orbit based on any 
number of observations and a more elaborate section 
on the theor) of interpolation leads up to the calcuU 
tion of perturbations by numerical quadratures under 
several forms 

The volume concludes with two cliapters one 
developtpg the senes relative to elliptic motion and 
the other dealing with the expansion of the disturbing 
function IS required m the theory of the major planets 
The second volume which will complete the work 
will deal with the theory of the moon the rotitions 
of the earth md of the moon and the the ry of the 
Galilean satellites of Jupiter The whe le will form i 
very valuable contnbution to a subject cf which the 
mterest bemg many sided will not easdy be exhai sted 

(2) Pmf Andoyer s Cours d astronomie of 
which the first volume now appears in a consider ibly 
modified form has reached its third edition lo this 
sufficient evidence that it has met with a fivourablt 
reception m France it may be added that it i> an 
excellent example of the class of work to which it 
belongs Its subject is what i^ generallv known in 
England as sphencal astronomy though geometneal 
astronomy would be a more appropnate name with 
proper regard to its matter and its metliods The 
function of such works is to provide for the student 
who already possesses the necessary mathematical 
equipment an avenue to an exact knowledge of 
astronomy, apart from any deep acquaintance with 
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celestial mechanics Thus the contents ol the present 
volume may be summarised under its four sections 
fhe first book provides an introduction to sphencal 
tngonometry and spherical co ordinates m general 
1 he se ond mtruduces tl c usual sy stems of astronomical 
CO ordinates and time and explams the reduc tions for 
refriction parallax and ahcoration Precession, nuta 
tion and time form the main subjects of the third book, 
which begins with an outline ol the ideas of dynamical 
astronomy a complementary hapter on the deter 
mmation of an orbit from three observations 
(lagrmges method) might be transferred from the 
end ol the volume if mdeed the miliision of this 
chapter r m be justified at all 1 he fourth and last 
biok deals very fully with the calculation of eclipse 
phenomena and the volume ends with a note on the 
ecclesiastical calendar It will be seen that these topics 
munly follow familiar bnes of choice and as would 
be expected from the author the tre itment is through 
out sound and scholarly 

Rightly or wrongly wc approach this work from the 
point of view of the general math matical student 
nther than of the professional astronomer The 
litter as a specialist must bo prepared lo dig deep 
fc r his km wiedge fhe former w lU find here a selection 
of fundamental problems treated with fullness and 
academic elegance Whetl er such a work will mspire 
him with a true and abiding mterest m astronomy 
appears more douUful The author is jnsibably 
addressmg himself to a more advanced type of student 
than we have m mind and nothmg could be more 
unjust than to express disappointment with a work on 
the ground that it does not fulfil a purpose which was 
never mtended by the writer Ihere is however, 
r om for an introduction to astronomy addressed to 
the mathematia in who has no pr ifcssional aim m the 
srience and for the ideal book of this kmd wt may 
still have long to wait 

(3) Dr hnschauf s work has ilso reached a third and 
nlarged edition but m tlus case the first edition 
appeared more than fifty veirs ago This vitahty it 
cwts to gin imt merit for m a short compass it has 
provided a succession of German students with a 
concise and lucid introduction to the problems involved 
in the detcrnimation f orbits The elementary 
section on Kcplenan motion follows closely the lines 
of the Thema Motm and the practical methods which 
are then explamed arc those of Gibers for the paraliolic 
orbit and -of Gauss for the elhptic orbit The outlook 
IS thus in a sense restneted though the modifications 
introduced by Gibbs are explamed and some mdicatioa 
IS given of the method of calculating perturbations 
by mechanical quadratures But the distmguishmg 
feature of the work lies m its histoncal sections, which 
S 1 
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trace the development of planetary theory from the 
time of the Greeks through Kepler to Gauss In no 
sense is this account complete, any more than that of 
the modem methods of calculating orbits It is 
nevertheless well that the student should have a clear 
idea of the Ptolemaic system and of the actual steps 
by whic h Kepler was led to his epoch making dis 
covcncs Without its historical liackground the study 
of astronomy loses much of its interest and the realisa- 
tion of this fact has probably much to do with the 
continued demand for Dr Pnschauf s book, which is 
to be inferred from its reappearance H C P 

Medieval Science 

A Iltstory of Magic and Experimental Science during 
Ike First Thirteen Centimes of our Era My Prof 
I>nn Thorndike Vol i Pp xi + 835 Vol a 

Pp VI + 1036 (New York The Macmillan (o , 
1 ondon Macmillan and Co Ltd 1923 ) 2 vols , 
10 dollars 42; net 

T HP verj important work rec ently issued by Prof 
Thorndike is a monument of leammg scientific- 
ally marsh'Uled It marks a period m the history of 
medieval studies which it will mfluence m somewhat 
the s ime wa> that anthropology has been affected by 
' Tlie Golden Bough a book with which it has many 
parallels Prof Ihomdike has produced a work which 
m every sense is worthy of the name of scientific ” 
He cames on the exploration of magical ideas be}ond 
the level of civilisation at which anthropologists arc 
accustomed to atop, and he demonstrates the same 
ideas current m the highly sophisticated atmosphere 
of the scholastic Middle Ages 
l-rom the title over the introduction to the work, 
namelj , ' A Ilistorv of Maspe and Fxpenmcntal 
Science and their Relation to Christian Thought,” etc , 
the reader might be led to expect a polemical cxposi 
tion of i definite pomt of view towards some of the 
great problems of human existence Prof Thorndike, 
however presents us with an immense collection of 
facts with the object of adding to our knowledge of 
the history of thought rather than of proving any 
previously formulated thesis “Magic,’ Expen 
mental Science Chnstian Thought ’ are rather 
chosen as headings to help the student towards 
evolvin„ some order in the mass of matcnal The 
conceptions expressed bv each of these modem terms 
can m turn throw a further light on the history of 
thought for It IS ideas rather thui the practices to 
which the) lead on which Prof Ihomdike has focussed 
his discussion ‘ Magic represented a way of looking at 
the world In the case of pnmitive men and savages it 
IS possible that little thought accompanied their action ” 
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But until such thought develops a purposive and rational 
basis, the domgs of man cannot be distmguished as either 
religious or saentific or magical Even magic unpLes 
such purposive mental states, and so may be viewed 
from the pomt of view of the history of thought 
An attempt is mode to trace a relationship of some 
of the most important manifestations of mental life 
during the long penod under consideration Thus 
m one age Prof 1 homdike finds the germ of conceptions 
more fully developed by another generation, and 
gradually undergumg profound modification through 
succeedmg years More than half of the work deals 
with the twelfth and thirteenth centuries, but the 
author fully justifies his contention that this penod 
can only be understood when viewed as the outcome 
of Greek, Latm, and early Ginstian thought 
The broad survey of the book enables us to consider 
human thought throughout the penod considered as 
somethmg like an organic whole The sense of con- 
tinuity and mterrehtionship is strong throughout 
It seems to me ' says Prof Thorndike, “ that m the 
present stage of reseaah into and knowledge of our 
subject, sounder conclusions and even mure novel ones 
can be drawn b) a wide comparative survey than b) 
a muiutely mtensive and exhaustive study of one man 
or of a few years ” It would be a mistake, however, 
to thmk that no mtensiv c study has gone to the prepara- 
tion of these volumes Ihey are indeed a mme of 
erudition, and will be mdispensable for reference by 
all who have to treat of medieval life or thought 
Ifaey present a repertory of what is known os to the 
lives and works of an immense number of Western 
writers up to the fourteenth century, and an mvaluable 
record of the whereabouts of much unpublished 
material scattered throughout the great libraries of 
Europe Nor is tlve study limited to well known 
names Ihus, the reviewer has long been mterested 
in an obscure text of English ongin known as the 
Secreta Philosophorum,” which combmes in hetero- 
geneous fashion technical and chemical recipes, con 
junng tricks and nddles, mathematical and musical 
lore and astronomy This entertammg work, though 
it enjoyed considerable populanty m fourteenth- and 
fifteenth century England, has hitherto been over- 
looked by medievalists But it has not escaped the 
vigilance of Prof Thorndike, who gives an mtcrestmg 
and sucemet account of its contents, and has observed 
that It embodies a composition by the thirteenth-century 
Italian writer, Peter the Pilgrim, on the magnet and 
Its use as a compass The point is of some importance, 
as Peter Peregrmus was the first writer on the manner’s 
compass whose works have come down to us 
This stray example could no doubt be paralleled by 
the expenence of many students who will find m Prof 
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Thorndike’s pages matenaJ throwing light on their 
own special studies Medieval students may mdeed 
be congratulated on the appearance of a work which 
will lighten their labours and illunune their path Nor 
is it onl> the specialist to whom it will appeal Many 
are puzzled by the extravagant claims sometimes made 
to-day for the " Middle Ages " Ait attempt to pene 
trate the mass of medieval literature will probably 
produce a strong reaction from any such conceptions 
but the ordinary reader is liable to retire vanquished 
before he has covered a tithe of the material or gamed 
any broad view of its course Such readers will be 
grateful to find in these volumes a thoroughly readable 
presentation of medieval thought, while every page 
provides evidence of the sources where each statement 
may be verified The admirably full and well arranged 
indices are a very welcome element Prof rhomdike s 
work undoubtedly takes rank as an important con 
tnbution to the history of civilisation 

DOKOTHfA WaISV SiNGFR 


Chemical Works of Reference 

(i) A Comprdtenstve Treatise on Inorganic and 
Theoretical Chemistry ByDr J W Mellor Vol 3 
Cii, Ag 4 u, Ca, Sr, Ba Pp x + 9a7 (London 
Longmans, Green and Co , 1923 ) 635 net 
(a) A Dictionary of Applied Chemstry By Sir 
Fdward Thorpe Vol 4 L Oxydtsilin Revised 
and enlarged edition Pp viu + 740 (London 
Longmans, Green and Co , 1923 ) 6or net 
(3) Text book of Inorganic Chemistry Edited b\ 
Dr J Newton Fnend Vol 9, Part i Cobalt 
Nickel, and the Elements of the Platinum Group By 
J Nev ton Fnend (Gnflin’s Scientific Text books ) 
Second edition, revised Pp xxv + 367 (London 
C Gnffin and Co , Ltd , 1932 ) i8r net 
(1) '^1 'Hr third volume of Dr Mellor s great treatise 
J. deals with the two triads, copper, silver, 
gold, uid calcium strontium, banum In a werk of 
referenc e the order m which the elements arc taken is 
of less importance than m a text book, but the scheme 
adopted in this volume has certam disadvantages By 
considering the alkolme earths as a group, tlie author 
has been able to bring together on one page the ternary 
diagrams for the systems CaO-CaUj-HjO, and 
SrO-SrClj-HjO, and m general has secured the 
advantage of being able to describe the strontium and 
bamun salts as variants of the more famihar cakaum 
salts , but this close association of the metals of the 
three alkahne earths makes it all the more remarkable 
that the element magnesium is not even mcluded m 
the same volume, so that magnesite and calate are 
separated as widely as possiUe from one another The I 
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mteipolation of copper, silver, and gold between the 
alkalies and the alkahne earths is, of course, a con 
cession to the law of octaves as expressed m Mendeleeff s 
senes of thirteen short penods 
In adchtion to the disadvantage of separating the 
alkalies and the alkalme earths, the arrangement 
suffers from the drawback that copper, silver and 
gold may be regarded as fomung a first stage in the 
winding up of the anomalies of the metals of the 
transition senes They therefore exhibit, in an 
attenuated form, the influence of the phenomena of 
CO ordination, which dominates so fully the chemical 
properties of the elements which immediately precede 
them m the penodic classification It is therefore a 
real disidvantage that the wide range of amines and 
of double salts which are formed by these metals are 
desenbed at a stage when the theory of co ordination 
has not yet been discussed 
In his preface the author states that he has been 
much pleased with the general reception which the first 
two volumes have received The reviewer can confirm 
from his own expencnce the value of the authors 
treatise, even at the present stage, when scarcely half of 
the work is available for reference, and is confident that 
the treatise when complete will be of very great service 
to all senous students of morgamc chemistry 
(a) The fourth volume of the mew cdiUon of the 
Dictionary of Applied Chemistry covers the section 
from L to 0 , wi^ the exception that the articles on 
oxygen, ozone, etc , are held over for a later volume 
In the section now published there has been a con- 
siderable expansion, from 600 to 740 pages While 
most of the principal articles in the volume have con- 
tributed something to this increase of length, the most 
notable changes are to be found in the senes of articles 
under the heading “ Nitrogen The article on 
nitrogen itself does not appear to have been altered 
very greatly , but in wnting the section on the manu 
facture of mtnc acid. Prof Hart has secured the 
collaboration of Dr F C Zeisberg of Du Kmt de 
Nemours and Company, and a completely new senes 
of diagrams is given to illustrate modem practice in 
the manufacture of this acid In addition to this, the 
earlier article on the utilisation of atmosphenc nitrogen 
has been replaced by an article of nearly three times 
the length by Prof J R Partington, m which a much 
fuller account is given of the various processes for the 
fixation of nitrogen and of the methods used for the 
oxidation of ammonia to nitnc acid 
(3) The second edition of D' Friend’s text book 
requires only brief comment, smee very httle alteration 
has been mMc m the book, apart from the addition of 
some notes on the detection and estimation of the 
platinum metals It is, however, noteworth} that the 
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periodic table whiih formsi the frontispiece of the 
colume docs not ^ive the atomic numbers of the 
elements — an omission which should certamly be 
rectified when a further edition of any of these volumes 
is tailed for The value of this particular volume 
wjuld also be much increased by % fuller appreriatim 
of the part played by co ordination in the formition 
of so many of the compounds of this frroup of elements 


Our Bookshelf 

Flectrons Electric fltwr\ and Wireless Telephony 
a UeproducHon Kith some Amphfualton of the 
Christmas I ertures (^ 6 lh Course) delivered at the Royal 
histitutionif Great Britain December T921 January 
192a By Prof J A I Icmint, Pp vm+326 
(London The Wireless Press ltd Ntw York 
The Wireless Press Inc 1923) 7i W net 
SiMiiF and ex client descnptif ns are first of the 
phenomena which take plan when waves are produced 
in liquids and leases The author then j,ivcs an account 
of the arclutecture of atoms as ima(,med bv modem 
physuists The Rutherford atom is taken as the 
standard and the Planck Bohr mothxl m which 
atoms are supposed to radiate energy is described 
The concluding portion of the book is on radio tele 
phony and will be very helpful ti the intelligent 
amateur 

Prof Ileminf,8 discussions art on orthodox lines 
but we were disappointed that he does not throw more 
hfeht on the mechanism of PI inck s quantum theory 
Many of the numerical results obtains are wonderful 
and are corroborated m the most marvellous way bv 
other methods But the modus jiperandi is still a 
mystery In descnbini, the Miihelson Morley expen 
ment it is stated th at it proves clearly that the velocity 
of light IS independent of the motion of the source 
of light or of the observer We are nit justified 
however m accepting this statement if an cxplana 
tion can be given which satisfies the accepted canons 
of mec hanical scienc e Sue h an expl ination was given 
bv Fitzgerald The draggmg in of space and time 
frames of reference docs not help the ordinary 
reader Wc arc ^lid the author adherer as far as 
possilile to the laws of classical dynamics Some men 
of science are wondenng how much of modem theory 
wall remain when all the libonously constructed 
scaffolding is removed 

Poems of Science Pages of Indian Forth History By 
K \ Knight flallowes Pp xii + 40 (London 
Frskine Macdonald 1923 ) n p 
Mr K \ Knicht 1Iauowi"S has worked for ei{?hteen 
years on the staff of the Geological Surv ey of India and 
the beauty and dignity of the country that he has 
studied have appealed ti his poetic sense In a senes 
of sonnets, he touches on the ongms and the decay of 
the rocks that control some of the noblest scenery of 
the earth , and agam and again the bright hue of a 
delicate flower spnnging from some cleft in a forbidding 
plateau or a torrent carved rav me hfts his thoughts 
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from the earth to the great Mystery tlial is worshipped 
under many names We must not expect W ilde s 

O lonely Himalayan height 

Grey pillar of the Indian sky 
or 

The almond groves of bamarcand 

Bokhara where red lilies blow 

but wc cannot help remembering what use Marlowe 
made of the resonant names that reached him from the 
1 ast Mr Hallowes docs not nsc above the Gazetteer 
of India with such lines (p 23) as In Burma in the 
district of Magwe 1 he seventh sonnet shows how- 
ever, that he has achieved a mastery over a difficult 
form of verse and the simple openmg Imcs oddly 
enough recalling Dante, lead on to effective geological 
expression at the close I Isewhere the science is 
a little clouded by such phrases as molten fire and 
powers exhibit^ by flame m bygone time The 
eleven words describing foliation m Sonnet XV are 
accurate enough but have the lay min somewhat 
cold 

hrgebmsse der exakien Saturunssensihaften llcraus 
gegeben von der Schnftleitung dcr Eaturmssen 
schajten Pp iv 1 403 (Berlin Julius Springer, 
1922 ) los si 

Ihs first annual volume of this new review of the exact 
natural sciences covers an immense territory in a very 
thorough manner and it is evident that this and the 
futuie volumes will he an essential requisite m every 
physical library Astronomy relativity statistical 
mcclianics the vibrations of rotating shafts Nemst s 
thermal law radiation contact potential chemical 
kmetics photochemistry electrolytic dissociation 
X ray spectroscopy crystal structure atomic and 
spectral theory^ the theory of band spectra photo 
clectncity ami photolummescence and! the periodic 
system of the elements are treated by authonties who 
have contnbuted to the recent remarkable develop 
raents of the subjects with which they deal In this 
initial volume most of the revitwers have attempted to 
give 1 general account of the present state of the 
subjects reviewed and the bibliographies which ai 
company their papers appear to be very comprehensive 
The latter should prove very valuable they cover the 
ground up to 1922, and include work by Lnglish and 
American physicists, the value of which is fully recog 
nised in the text Future volumes will be devoted 
more specifically to progress made during the year 
under review the object being to give a general view 
of the progress made without details of individual 
publications 

Opere dt Paolo Celesta Sene suentifica a cure di 
F Raffaclc della R Universitk di Roma Studi 
biologici (on prefozione di Osvaldo Pohmanti 
Pp XU 4 426 (Roma Dr G Bardi 1923) np 
Paolo Celesia was born at (ienoa m 1872 and died 
m Rome m 1916 He was attracted to the study of 
natural science and began his saentific trainmg in 
the laboratory of comparative anatomy m Genoa, 
and soon took up the investigation of the sponge 
Subentes and its symbiosis with the hermit crab 
Pagurus, his account of which forms the first paper 
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in this volume then turned to expenmtnul 
work on the ventral nerve cord of the rock lobster 
Palinurus and on the reflex mechanism of the chela 
of the cnyfish He built a pnvate laboratory on the 
shore of I^ke Como, but his sc lentiflc work was inter 
rupted by another project — he founded the Rmsta 
dt Seten^ btolo^tche ind wrote for it many critical 
irticles and reviews The death of his fithcr and of 
his faithful laboratory assistant caused him to suspend 
his researches, and he turned largely to plulosophv 
His friends have decided to repnnt a selection of his 
earlier pipers and of his unpubhshed work and the 
present volume which is excellently produced forms 
the first instalment It consists of eleven onj^mil 
papers — on the subjects noted above and on ^nft 
hybrids their significance m regard to heredity and 
acquired characters the transformation of the wild 
liee into the hive bee etc — sixteen reviews and articles 
and a reprint of his thesis on progressive heredity 

Handbuck dtr Zoologte ettte NaturgeschtekU dtr 
Stamme des Iterraehes Begrundet von Prof Dr 
Willy Kukenthal Herausgegeben von Dr Thilo 
Krumbach 1 rster Band Protozoc Ponfera 
Coelenterati Mesozoa Entc Lieferung Pp 19a 
(Berlin und Leipzig Walter de Oruyter und (o 

1933 ) 

This forms the first pirt of Vol I of a handixiuk of 
zoology to be completed in five volumes in the pre 
paration of which about forty authors ha\c agreed 
to take p art An introduction (so pp ) to the Protozo i 
by Prof Rhumbicr is followed bj an account (6o pp) 
of the Khizopoda bv the same author and of the 
Flagellata lia Dr V Jollos and by the first lew pa„es 
of the section on the Sporozoa b> Prof M Hartmann 
After the general aceount of each cider is given a s heme 
of classifi ation mto suborders gnups families and 
m some easts genera with short diagncscs of each 
While the treatment of most of the groups is adequate 
the ver) bntf account of Fntamoclia is not onsonant 
with the importance of this genus of whith no figure 
IS given I he latest references in the list of works 
on Rhizopoda relate to papers published m i ji6 and 
this suggests that publication has been delated Ihe 
section on the fioj^llates contains a number if ^.cod 
new figures and the last of references am hides pajxrs 
published m 1931 und 1933 but the aa ount cf the 
collared flagellates is \cry short and inadequate 


Plane Geometry for Schools By 1 A Beckett and 
F L Robmson Part II with Answers Pp 
Mil + 341 453 + v (London Rivingtons 1933 ) 53 
Mkssks Beckett and Robinson s interesting attempt 
to eombme the mam propositions of form al geometry 
with the extensions included in the easier portions of 
modern plane geometry and with the fundamental 
notions and applications of tngunometr> u continued 
m the second part of their work The first part was 
noticed m these columns on June 10 1933 (vol 109, 
p 737) The second part consists of three sections 
Section IV deals with areas extensions of Pythagoras s 
theorem and the properties of chords and tangents of 
circles, with incidental reference to radic^ axis 
graphical solution of quadratic equations etc In 

NO 2818, VOL. 112] 


section V we have mequalities maxima ind ramiraa 
and regular polygons Section vi deals with ratio and 
proportion ap^ications to tngonometry are then 
given as well as centres of similitude inversion, pole 
and polar (with a little on anharmonn ratio) The 
treatment is pleasant and masterlv and the whole 
work c an h< highh recommended S B 

Printing felegraph Systems and Mechanisms By H H 
Harrison (Manuals of Telegraph md lelephonc 
Inginttnng) Pp xii + 435 (london Longmins 
Green indlo 1933) 2 is net 
iHis vclume will be most useful as a work of reference 
to designers of telegraph maihincry It will also be 
useful as a text book in telegraph administrations 
The book has been very carefully compiled the 
diagrams of which there are 420 are excellent and the 
latest modem apphcations includmg high frequency 
multiplex methods both for 1 md and submanne cables, 
are fully described There is now considerable over 
lapping of tlie sciences of telephony telegraphy and 
ridio (ommunication, many of the same devices being 
used m each It must be admitted that at present, 
development in all branches of the art of communica 
tion is taking place most rapidly in the United States 
Ccmmunication service m that country is such a large 
undertaking that systenatie research can be carn^ 
n intensively on a ale thit excites the wonder and 
envy of Euripcin engineers In Britain the home 
demand for ipparatus is comparatively on a much 
smaller sc Ue 

1 xpertmenlal Physical Chemistry f r Students in the 
Medical and ‘lilted Sen tees By Dr B S Neuhuisen 
Pp 53 (Philidelphia H N Rudley 614 Arch 
Street 1923 ) 1 dollar 

Dr VtoiiAUSJV s woik is in the 10110 of a pamphlet 
rather than of i book The physio chemical exercises 
which hi desenbes art all related directly to bio 
chemistry or medi me thus measurements of freezing 
pant depression clcctneal conductivity the ton 
intration of hydrogen sodium and chlonne ions 
viscosity refractive index, etc are ill earned out with 
strum rather than with more commonplace solutions , 
md the rale of inversion ot c me sugar is studied m 
the form of m inversion bv invcrtase m place of the 
more familiar mversion by acids In view ot the 
growing importance of phvsic il measurements m bio 
ehimistry the appear m c of a work of this cbirader 
may be heartily welcomed 

Alext book of Pkyucs By Dr R S Willows Third 
edition Pp viut-48 + 488 (Lindon L Arnold 
and C o 1923 ) 91 net 

Tni' rail for the third edition of this useful text book 
has given tlie author on opportunity to add a cliapter 
on Uie conduction of electnuty through gases The 
McLeod gauge is first desenbed and a bnet account is 
given of the electnc discharge in a vacuum tube 1 hen 
follow expenments on kathode rays and positive rays, 
and paragraphs deahng with X rays ionisation m 
gases and radioactivity A chapter of a similar kmd 
on electromagnetic waves may be suggested for a future 
edition 
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Letters to the Editor 

[Tiir Editor dots not koli kttnself rtsponstiU for 
pinions expressed by his correspondents Neither 
lan he uniertake to return nor to correspond with 
thi writers of rejected manuscripts intended for 
this or any other part of Naiure No notice is 
tiken of anonymous communications ] 

Psycho Analysis and Anthropolo^ 

Thl infection I y } cho Analysis of the neighbour 
ing fiel Is of science — notably that of anthropology 
folklore ind sociology has been a very rapid and 
horntw 1 at inflammatory process The votanes of 
1 reud or some amr ng them have displayed in their 
missunary red an amount of dogmatism and of 
aggressiveness not calculated to 'lUay the prejudice 
and suspicion which usually greet every new extension 
of their theories Some c f tl cir critics on the other 
band go so fir as to dismiss all anthropological 
contributions of I reud nn I hts school as ' utterly 
preposterous and obviously futile as an 

intrigue with Ethnology which threatens disaster to 
both parties is a striking demonstration of 

reiuctio ad absurdum (Prof Mliot Smith m Rivers s 
Psychology ml Politics pp 141 145) This is a 
harsh ju lament and it carries much weight coming 
from one by no means h< stile to psycho analysis an 1 
thoroughly well acquamted with 'inthropological 
problems especially those discussed by Preud and tis 
school This seems the nght moment to consider 
impartially without enthusiasm <r prejudice the 
scope im^rtince m 1 value of Breud s contnbution 
to inthropology 

Ihrough the initiative and under the direction of 
Prof Seligm-in who at that time was engage 1 in 
practical psycho inilysis of war neuroses I have 
been able to apply some of hreud s conclusions directly 
to savage psychology and customs while actually 
engaged in fimd wont among the natives of Fastem 
New Guinea 

Freud s fundamental conception of the (I dipus 
complex contains a sociological as well as a psycno 
logical theory Ihe psychological theory declares 
that much if not all of 1 uman mental life has its 
root in infantile tendencies of a hbidinous char 
acter repressed later on in childhood by the paternal 
authority an 1 the itiiiosphere of the patriarchal 
family life Thus there is formed a complex in the 
unconscious mind of a pamcidal and matrogamic 
nature The sociological implications of this theory 
in licate that throughout the development of humanity 
there must have existed the institution of mdividual 
family and marriage with the father as a severe nay 
ferocious patnarch and with the mother representing 
the principles of atfectioii and kmdness Freud s 
anthropological views stand and fall with Wester 
marcks theory of the antiquity and permanence of 
mdiviluil anl monogamous marriage Freud him 
self assumes the existence at the outset of human 
develop 1 ent of a patriarchal family with a tyrannical 
and ferocious father who repressed all the claims of 
the younger men [cf Totem and Taboo chap iv 
5 and Massen Psychologic und Ich Analyse chap 
X ) With the hypothesis of a primitive promiscuity 
or group marriage Freuds theories are thoroughly 
incompatible and in this they have the support not 
only of Westermarcks classical researches but also 
of the roost recent contributions to our knowledge 
of primitive sexual life 

When we come to examine in detail the original 
constitution of the human family — not in any hypo 
tbetical primeval form but as we find it m actual 
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observation among present day savages— srome diffi 
culties emerge We find for example that there is 
a form of matriarchal family m which the relations 
between children and progemtors do not exist m the 
typical form as required by Freuds hjpothesis of 
the (Tdipus complex Taking as an example the 
family as found in the coral archipelagoes of Eastern 
New Guinea where I have studied it the mother 
and her brother possess m it all the legal potestas 
The motlier s brother is the ferocious matnarch 
the father is the affectionate friend and helper of his 
children He has to wm for himself the mendshtp 
of his sons and daughters and is frequently their 
amicable ally agamst the prmaple of authority 
represented by the maternal uncle In fact none of 
the domestic conditions required for the sociological 
fulfilment of the (Edipus complex with its repressions 
exist m the Melanesian family of Fastem New 
Guinea as I shall show fully in a book shortly to be 
published on the sexual life and family organisation 
of these natives 

Agam the sexual repression within the family the 
taboo of incest is mamly directed towards the separa 
tion of brother and sister although it also divides 
mother in I son sexually Thus we have a pattern 
of family life in which the two elements decisive for 
psycho analysis the repressive authority and the 
severing taboo are displaced distributed m a 
manner different from that found m the patriarchal 
family If Freud s general theory is correct there 
ought to be also a change m the thwarted desires 
the repressed wish formation ought to receive a shape 
different from the CFdipus comjuex 
This IS as a matter of fact what happens The 
examination of dreams myths and of the prevalent 
sexual obsessions reveals uideed a most remarkable 
confirmation of Freudian theories The moat im 
portant type of sexual mythology centres round 
stones of brother sister incest Ihe mythical cycle 
which explains the ongin of love and love magic 
attributes its existence to an act of incest between 
brother anl sister There is a notable absence of 
the pamcidal motive in their myth On the other 
hand the motive of castration comes in anl it is 
earned out not on the father but on the maternal 
uncle He also appears in other legendary cycles as 
a villainous dangerous and oppressive foe 
In general 1 have found in the area of my studies 
an unmistakable correlation between the nature of 
family and kinship on one hand and the prevalent 
complex on the other 1 complex wluch can be 
tracea in many manifestations of the folklore 
customs and mstitutions of these natives 
To sum up the study of savage life and somereflec 
tion on Freud s theories and their application to anthro 
pology have led me to the conviction that a great deal of 
these theones requires modification and in its present 
form will not stand the test of evidence — notably 
the theory of libido the exaggeration of infantile 
sexuality and the manner in which sexual svmbolisa 
tion IS dealt with The character of the arguments 
tion and the manner and mannerisms of exposition 
moreover often contam such glaring surface ab 
surdities and show such lack of anthropological 
insight that one cannot wonder at the impatience of 
a specialist such as expressed ui the remarks of 
Prof EUiot Smith quoted above But with all this 
Freud s contnbution to anthropology is of the greatest 
importance and seems to me to strike a very nch 
vem which must be followed up For Froud has 
nven us the first concrete theory about the relation 
between instmctive hfe and social institution His 
doctrine of repressicm due to social influence allows 
us to explam certam tjrpical latent wishes or com 
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plexes found in ioUdore by reference to the organua 
Son of a given society Inversely it allows us also to 
trace the pattern of instinctive and emotional te»i 
dencies in ttie texture of the social fabric By making 
the theones somewhat more elastic the anthropologist 
can not only apply them to the mttrpretation of 
certain phenomena but also m the field he can be 
inspired by them in the exploratum of the difficult 
boraerland between social tradition and social 
organisation How fruitful Freuds theories are m 
this respect I hope, to demonstrate clearly in the 
pending pubhcation previously mentioned 

Bronislaw Malinowski 
Department of Ethnology 
T onaon School of F conoimcs 
University of l/mdon 


Spectra of Isotopes 

Thf quantum theory of line spectra developed by 
Bohr fans been most successful m exphining the 
spectrum of hydrogen and helium and ny a further 
h}pothesis the spectra of the Ukali metals By 
asserting that elliptic orbits ire possible as well as 
circular orbits bommerfeld succored in explaining 
the Stark and 7 eeman effects and the fine structure of 
spectral lines It is significant that Bohr s equation 
for the frequency of the spectral senes also expluns 
the difference between the senes spectra of isotopes 
of the same element The expenments of Aronberg 
and Merton on the structure of 40^8 A of isotopes of 
lead showed however a remarkable discrepancy 
between the shift predicted by the theory and that 
actually observed Similarly Merton s expenments 
on the line 6708 of lithium showed that the lini 
consisted of two components o mi A apart while 
the theoretical shift was 0087 A Ihe quantum 
theory is unable to account for this large separation 
observed 

Recently Ehrenfest commenting upon the vsliditj 
of the simple Bohr equation remarked that the 
equation cannot tie true in general for atoms with 
several electrons as in this case the radiating election 
compels the remaining electrons to execute the motions 
of reaction which influence the nucleus Moreover 
Nicholson has shown that by the choice of simpler 
orbits and by the supposition made by bommerfeld 
as to invariability of energy W for sll possible orbits 
the inner orbit has a radius of about one tenth of 
that of the outer orbit It has thus been shown that 
the external electron moves in the field of the nucleus 
which IS asymptotically a Coulomb held and that 
Bohr s formula cannot be far wrong for a rough 
determra ition of the separation to be looked for in 
the spectra of isotopes 

Prof Mcl ennan however in an account of interest 
mg expenments (l*roc Roy Soc A 714 p 33 and 
A 71 1 p 342) on the structure of the line 5460 of 
mercury and the Ime 6708 of lithium and isotope 
displacement has found that when the ridlation 
constituting the green line of mercury is passed 
through moderately luminous vapour the mom 
component and components + 1 and - r are distinctly 
absorbed In an attempt to explain the complex 
structure of the hnes from the point of view of the 
isotopic structure of the elements the view is put 
forward that the spectral displacement for isotopes 
should bo given by the atomic number multiplied by 
the displacement calculated on Bohr s theory and the 
mam components of 5460 are attnbutod to isotope 
200 and tne component + 1 and 1 to isotopes 198 
and 202 respectively 

In the h^t of the recent expenments of Bronsted 
and Hevesy who succeeded in separatmg the isotopes 
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of mercury and showed also that the isotopic com 
position of mercury of terrestrial ongin is the same 
it IS difficult to conceive why in Prof McLennan s 
expenments the lines corresponding to isotopes 198 
200 and 202 should alone be absorlied while the lines 
corresponding to the other isotopes are not absorbed 
1 urther if according to Aston s expenments isotopes 
197 200 exist m mercury in largest proportion one 
would naturally expect that the intense com 

ponent of 5460 that is the main component should 
naturally correspond to isotope 197 blmilarly in 
the case of lithium he found that the line 6708 
consists of a quartet the average displacement of 
one doublet being about 3 to 4 times is great as 
the calculated separation namel> o 087 But gener 
ally It IS found that enhanced lines are developed 
when an arc is operated m vacuo thereby showing that 
It cannot be supposed that these lines are true arc 
lints which IS in conformity with Nichulbon s view 
that the rihation 6708 Which Mcl ennan eximined 
might be the principal spark line of htbium which has 
a value verv close to 6708 

Ihese facts naturally lead one to question whether 
Mcl ennan s view has real physical significance To 
settle this point a careful examination of the structure 
of some bnght line spectra wis undertaken in this 
lalKiratory Ihe most recent expenments of Aston 
(Phtl Maf, Mav 1923 p 934) have definitely estab 
lished th it tin is a highly complex clement being a 
mixture of eight isotopes of atomic weights 120 118 
116 124 119 117 122 and T21 in which case the 
isitope displacement for 5631 for isotopes 120 and 
I 4 and 120 and 1 16 is roughly equal to 00007614 
thit IS for no and 124 0001523 while according 
to McLennan s view it is equal to o 03807 and o 07614 
which IS well withm the limits of resolution of an 
ordinary 1 ummer plate or 1 abry Pc rot etalon 1 here 
fore the structure of the lines 5631 and 4524 was 
carefully examined by a I ummer plate the R P of 
which for 5631 ifoooo In these expen nents the 
arc was endow in a chamber surroundo 1 by a water 
jacket and the radiation from the arc was examined 
at different pressures It wras found that even when 
the pressure was low (that 13 of the order of i mm ) 
both the hnes were simple 111 structure especially the 
line 4521 which Wits very sharp These experiments 
do not therefore support the view put forwinl by 
Mclennan A L Narayan 

M K College Vinanogaram 
South India September ii 


A Substitute for the McLeod Gauge 

AcrHOccH numberless accounts have appeared of 
the. precautions niussarv in the obtaining of high 
vacua some senous workers seem still to imagine it 
the> can rcadi a perfect vacuum or a pressure of 
0001 mm in an apparatus from which absorbed 
water has not been removed The Imgcnng of this 
ancient superstition is due to the prevalence of the 
Mcl eod gauge ifanyga ge which indicates vapours 
os well as permanent gases had been in general use 
It could never have ansen Historians may dispute 
whether the invention of the Mcl eod gauge ha 
advanced or retarded the development of science 
but there la no doubt that to-day though it may 
have special uses (such as the calibration of other 
gauges) under ngidly controlied conditions it is 
usually a mere relic of the past 

Compared with its adequate substitutes tlie McLeod 
gauge has not even the merit of convenience In 
particular although some workers who are perfecth 
aware of its limitations continue to make it a normal 
component of any pumpmg system it is not the most 
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convenient eaugc even for euih a commonplice 
purpose ns detecting leaks and ensuring generally 
that the system is in good order We think we may 
be doing somt service to our colleagues if wc urge on 
them the advantages for this purpose -of the Aram 
gauge especially if usetl nccoidmg to the method 
that the stiff of these laboratones described (but 
did not discovei) in Physical Society Proceedings 
vol 33 p 287 1921 

Ihe greit advantigc of this mstrument is its 
magnihecnt simphcit> In id lition to some very 
ordinary electrical geir — a battciy rheostat 3 fixed 
resistance loils adjusted very roughly a cheap pomter 
galvanometer and a ri spcctable voltmeter — ^it needs 
nothing but an ordinary incandescent vacuum lamp 
Since lamps are cheap and since the same electrical 
gear will serve any number of lamM there is no limit 
to the number of gauges which can m readily attached 
to the same piece of apparatus The diagnosis of 
leaks ami other faults is a \ ery simple matter when 
gauges are attc hed at almost every joint and their 
readings with the pump running arc compared But 
this is not its only virtue We are certain that any 
one who tries the Pirani gauge will forthwith consign 
his Mcl eod gauge to the dust heap and wonder how 
he ever manag^ with such a cumbrous and mis 
leadmg devi< e 

It is sometimes objected to all gauges but the 
McLeod that their calibration dcjicnUs on the naluie 
of the gas To this we wtuld reply that in every 
cxjicnmcnt we cen imigmc in which a knowledge of 
the ah'- Me value of the pressure is required either the 
nature c f the g is is known or it has to be determined 
for some jiurposc other th in that of reading the gauge 
As WG have Slid an ordinary incandescent lamp 
will do IS i gauge but it is even simpler (and 
for vinous reasons prcfirablc) to use the same lamp 
before it is evacuated and with the pumping stem 
still attached Ihnbiblv any lamp maker wronll 
supply such limps if thej arc cbtained from these 
lalxiraturics they will be fumishel with a rough 
calibration 1 calibiation is gcxid as that which the 
Mcl tod usually receives 

Nokman K Camibfii 

Blknaro P Duuiinc. 

John W Rvur 
Research I abora tones of the 
GLC ltd Wembley 


Zoological Bibliography 

1 AM desired by the Corresponding Societies Com 
mitlce of the Bntisli Association to direct attention 
to the Rejx rt of the < ommittec on Zoologu il Bxbho 
graphy and lubhcations which wis presented at 
the liverpool meeting of the Association and to 
ask those interested in the publications of scientific 
societies earnestly to consider the recommendations 
made by this Committee and thus avoid the un 
necess-iry confusion and difficulties which inse from 
thoughtkssm ss rather than ignor nice 

Ther aie many import int points to be borne in 
imnd particul irs of which can be seen in the Report 
of the Committee which cm lie obtamed from the 
SeO’etary of the British Association Burhngton 
House Piccadilly W 1 but those to which par 
ticular attention is destrul ore (i) Ihe sire of 
the publication which should be demy octavo (that 
u the sue of the Reports of the British Association) 
(a) that each part issued should bear the actual date 
of publication and (3) that the titles of papers should 
so far as possible mve a fair idea of the contents of 
thepapers and be onef T Shepi ard 

The Museums Hull 
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A New Method of Crystal Powder Atial]nls 
by X-rays 

For the purpose of enablmg us to make more 
accurate comparative intensity measurements by the 
photographic powder method and also of obtaining 
sharper Imes without rccumng to long exposures an 
arrangement has been tned m which a thin layer of 
powder ind a beam of greater angular width ore used 
Modifications of the original arrangement of Debye 
and Scherrer and of Hull making use of wide beams 
have been described by H Seemann by H Bohlm 
by Sir William Bragg and bv the writer * It has m 
particular been shown by Sir William Bragg that by 
ms irrangement which mvolv es the use of the lomsa 
lion method it is possible to make not only rapid 



but ilso very accurate determin itions The present 
arrangement is mtended to correspond to the j^uhar 
conditions of the photographic record 
A short reference to the general conditions of re 
flection may t ike the place o! an extended discussion 
1 he geometrical locus of all erj stal powder particles 
which are so situated that riys reflected oy them 
from A to ( (I ig i ) suffer the s imc leflexion o is 
that surface of revolution described by the rotation 
of tht arc of a circle \B( subtending the ingle x a 
on the chord AB 1 his surface has a different shape 
for each angle of deflexion o 
To obtain simple conditions for a quantitative 
mterpretation of thi reflected intensities the writer 
h id used (loe ett ) an equatorial annular band of this 



surface m conjunction with a point source of X rays 
At present m order to obtain hues which are more 
suitable for ex ict angular measurement only a small 
area round B is used in connexion with a line source 
The Ime source allows us to make more efficient use of 
the radiation of the anticathode and paitly compen 
sates for the decrease in angular extension of the bwm 
1 ig 2 represents the arrangement adopted A is 
the Ime source of X rays situated close to the anti 
cathode B the powder layer which can be rotated 
about an axis parallel to the source and C is the ffim 
on which the Imes are recorded According to the 
geometrical relations given above to every angle of 
deflexion t e to every point on C there is associated 
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* H Bohita Am 

.JO Sir Wiui m Br«(g Rna FSti Soo 33 p 9 
Attk Se Pkyi tt Nat (3) 1 p 550 1919 
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«deAmteonmtKti(mof thepowdwlcraAtB wbioh 
corranoAdf to the orientation of the nirface of 
xwotabon and vice vetaa In order to record thh 
bnee over an extended angnlar region a acieea D has 
tbereAwe to be provided vtfh an opening which for 
any partlctdar poait i oo cA B nncoven only the 
corresponding portion of C The screen has to be 
nioved with nnifonn angular veloaty and B has to 
take the ooneaponding leqtured positions If we 
can §x uxl ^ w glanciTig an^ of incidence and 

of emergence at B then is 

the angle of deviation The rriation between the 
motion of the screen and of the powder layer becomes 
the Bunide sp ectromet e r relation when AB equals BC 
but this arrangement u not the most efficient for 
obtaining beams of greatest specifio mtennty With 
the setting corresponding to a given resolving power 
the time of exposure 'vnll depend on the angular 
width of the region explored The method is most 
efficient for explonng small angnlar regions for the 
exact measurement of a few characteristic key 
bnee but owing to the gam m mtensity by usmg wide 
beams there is some saving of exposure fuso for more 
extended surveys 

A fuller discussion of the method and descnption 
of the apparatus used will be mven elsewhere With 
a small camera of this type BC being 23 cm a photo 
graph was taken of the first mder renktion of CuK 
radiation from the ill and 100 faces of mckel oxide 
with I 2 mllbamp hour exposure the anguUr exten 
Sion of the region recorded bemg about 20° The 
hoes were less than o i mm wide and their centres 
could be evaluated to o 03 mm When the greatest 
possible intensity is required for tracing faint Imes m 
a narrow angular region a powder layer of suitable 
curvature which allows us to use beams of consider 
ablegmgular width is of advantage For quantitative 
measurements where the absorption under different 
ani^ of madence has to be taken into account and 
for explonng wider angular regions a fiat surface is 
more smtatniB By exposing it from different sides 
enors due to eccentnaty m mountmg can then be 
eliminated This procedure was used m the case of 
the n ickel oxide mentioned J Brentamo 

The Physical Laboratones 
The Umversity Manchester 
, October 12 


A Large Sarsen Stone 

A SARSXH stone of unusual sue for this distnct has 
teoeatiy been found m the gravel pit belonging to the 
HonnsCow Sand and Gravel Co and through the 
Ralph Wallis I have 
vistb for purposes of 


Soil ift 

Indurated mud like warp i ft 6 m 

Loamy gravel penetratM by 

the waip (averages) 7 ft 

Clean gravel and sand 8 to 21 ft 

restmg on London Gay of unknown thickness 
Thesatsen(Flg i) was found embedded to the depth 
of I ft m the Ixmdon Gay with several others of 
much s m al l e r sixe— from a Um lb to about 2 cwt — 
and they wen the only mies found there It is 
ComputM to weigh 6 or 7 tons but owing to the 
dumber of tubular cavities present varying m length 
from a few inches to 3 ft and in diameter from A to 
a u even an wproximate computation may nave 
to be considetabqr revised, Its maximum hei^t as 


conrtMy of the manager Mr 
be«a permitted to pay aeveral 
mvesogatlon and photography 
In aaotum the pit shows 


now standing is 5 ft 7 m maximum thickness 1 ft 
II m and its maximum width 5 ft 7 m 
There are aeveral mterestmg dets^ which mi|^ 
occupy too much »ace to desenbe here but per fa i^ 
I may be permitted to refer to the crncifbniii surface* 
feature conspicuons m the pboteg ran h of the eurfsioe 
which was uppermost when the block was tn stfw It 
IS due to the met that two of the long tubular cavittee 
cross each other m the heart of the stone this being 
rendered viable through the erosive action of faUmg 



t Sum atoM r om Load«a Clay 


water at wrae time or another fonning a basm 
shaped depression 4 ft m diametm' and 7 in deep 
which haa exposed the mternal structure There is 
little doubt but that the tabular cavities have also 
been considerably enlarged and modified by the action 
of running water A few stnations on one of the 
faces strengthen the assumption of its association 
with ice action The rock is of the usual type — a 
very bard siliceoua sandstone white within and 
stained externally by contact with ferruginous water 
C Carus Wilson 

October lo 


Dr Kammerer • Gona Experiments 
In Nature of May 12 p 639 Dr Kammerer 
wrote Not content with anv of the previous expen 

ments [made by himself on the inhentance of acquawd 
characteisl I earned out before 1914 what ntay 
realty be an expenmeniwm aruc\s and Dr Kammwer 
states that when the siphons of Cuma tnlesHnalta are 
cut off they regenerate longer than they previonsly 
were repeated ampntatioiis giving very Img tubes 
and that the offqpnng of uiese individuw have 
siphons longer than nstul 

I repeated these amputation experiments between 

J une and September huif at the Roscoff Biological 
tation The oral siidu» was removed from 102 
CtofM tniesHnalu which were growing attached to 
the walls of the tanks The animals varied in length 
from o 9 to 4 8 cm As controls 235 unoperaM 
individuals were kept under observation Hi none 
ol the operated animals was there any further growth 
of the siphons after the original length had been 
re attained 

One operation was performed on 59 mdivulusJs 
two on 35 and three on 8 The time necessary fbv 
S 2 
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the re attainment of the anginal uphon length 
depended on the level at which the cat had been 
made it vaned from 14 to 44 days with an average 
of 37 days The animato operated upon once were 
kept under observation from 33 to 61 da3m after the 
ongmid tephon length had been re attained the 
average penod being 43 days those operated twice 
for an average of 34 days and those three times for 
37 days after the last re attornment of the original 
siphon length In none of the operated animals did 
any further growth of the siphons take place after 
the onguial dtmenwone had b^ reached 
After this nmtive result of the preliminary expen 
ment it qeemed useless to try Dr Kammerer s further 
operation of removmg the gonads from the animals 
with re grown siphons allowing other gonads to 
regenerate and then breedmg a second generation 
In 1913 It was shown at moles that abnormally 
long siphons of Ctona tnteshnaits can be grown by 
keeping the animals m suspensions of abundant food 
{Btcl Centrbl 1914 vol 34 p 439) Were this the 
reason for the long siphons of Dr Kammerer s 
operated Ctona it should have been clear from 
contnds of unoperated animals kept m the same 
water 

A full account of the work at Hoscoff wiU shortly 
be publisbed in the Journal of Genetics 

H Mumro Fox 

Zoological Department Cambndge 
October 16 


SelectiTe Intorruptioa of Molecular Movemeots 
I WAS somewhat surprised to see that m spite of 
Mr Atkinson s letter Mr Fairboume m Nature of 
July 31 still endeavours to mamtain his view that the 
relative gas pressure m two commumcatmg vessels 
at equal temperature depends upon the shape of the 
channel joinmg them provided the pressure is suffi 
ciently low The proper method of treatmg the 
question which of course does not lead to such an 
extraordinary result may be found in any text 
book on the kmetic theory and it ought have been 
expected that Mi rairboume before claiming to 
prove a paradox of this sort would indicate m what 
way the usual treatment is wrong Instead of domg 
so he adopts a curious treatment of his own m which 
he shows that m certam circumstances more paths 
lead mto one vessel than into the other without con 
Bidermg that the number of molecules which enter 
either vessel m umt time depends not only upon the 
number of such paths but also upon their length 
When this is taken mto account the usual result is 
obtamed namely that the pressure m the two vessels 
IS equal whatever the shape of the channel between 
them F A Lindemamm 

Clarendon Laboratory Oxford 
October 13 


Effects of Anassthetlcs on Planta 
Amasthftics are known to cause alterations m 
the permeability of cells to the 10ns of various salts 
It can be shown directly by using the corolla of 
ipomcea J earn that the permeabihty of plant cells 
td carbon dioxide is also altered by anaesthetics 
The corolla consists of two layers of ceUs only with 
fbmcuticlb no intercellular spaces no stomata The 
cell sap contains an anthocyamn which mdicates 
Ph (thuff avoidmg comphcations due to am added 
indiMtorL The buds are pink (Ph 6 ) changing to 
full bliiC(PH 78) as the flower opens m 3040 
nunuteeJ? The blue changes through violet to innk 
khe dower withers (6 8 hours) Portions of the 
I eotoUa floited on water saturated with ewbon 
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dioxide rapidly tom pmk tins change is revanflUe 
on removing to plam water 
If discs cut from the corolla are first treated witb 
aqueous solutions (o 04M o iM) of chlor of orm, or 
euier and then with a saturated solution of carbon 
dioxide (Pn 3) a time curve can be ccmstructed 
showmg the changes m permeabihty to carbon 
dioxide induced by varying exposures to the ansss 
thetics 

The first effect is a marked decrease (often as much 
as 30 per cent ) m the rate of penetration of carbon 
dioxide mto the cell the decrease lasting 10-15 
mmutes the rate then mcreasee rapidly reaching 
3 oopercent m40 mmutes and continuing to increase 
After AO 50 mmutes exposure to the anie^thetics the 
tissue becomes irresponnve 
In order to reach the cell sap the carbon dioxide 
must pass through (i) the cell wall (3) the protoplasm 
linmg the cell wall The fact that the cells of the 
disc change colour simultaneously shows tiiat the 
carbon dioxide passes freely throng the wall On 
the other hand Iwdrochlonc sulpnunc and acetic 
acids of the same Pm as the carbomc (Ph 3) penetrate 
only from the cut edges of the discs mwards wid not 
over the whole area The addition of ether or chloro 
form to these acids has a similar effect on their rate 
of penetration mto the cell as on carbonic acid It 
IS tnerefore concluded that ether and chloroform alter 
the permeabihty of the plant cell to carbon dioxide by 
their action on the protoplasm and not on the c^ wall 
These alterations m permeability to carbon dioxide 
may affect the oMarent rate of respiration (measured 
as carbon dioxide output) under anassthetics and 
a smtable correction may i^uure to be made m such 
experiments E Phiup Smith 

46 Mnrrayfield Avenue Edinburgh 
October 13 


Stereoisomerism among Deiivatlvee of OiphMiyl 
The references to Dewars formula for benzene 
which are made m the letters of Dr Turner and Dr 
Kenner m Nature of September 33 and October 13 
(PP 439 and 339) raise a pomt of some importance 
m rega^ to &e use of symbols m chemistry Sir 
William Bragg s work has revealed the fact that the 
length of the carbon to carbon bond is remarkably 
constant at about i 3 A U Dr Turner however 
followum the common convention represents the 
para hnkage m his formula for diphenyl by a bond 
which IS perhaps twice as long as those jommg 
adjacent atoms in the nng It is of course possible 
to mamtain the normal length of the bond by dis 
torting the benzene hexagon mto a quadrilateral thus 
H 

HC— C— CH 

HC— (L-CH 
H 

but there is 1 beheve no mdication whatever of any 
such extreme distortion m Braggs work on the 
X ray analysis of crystals of aromatic compounds 
This difficulty would not arise if the para Imlu^ were 
regarded as mdicating only the existence of free 
affimties on the i and 4 carbon atoms or of an 
electrovalency between them but so long as this 
link 18 treated as a real bond there does not seem to 
be any justification for stretching it to an abncgmal 
length although this is clearly necessary m order to 
preserve the very well founded idea that the benzene- 
nng IS fundamentally hexagonal in form 

T M Lowry 

The University Cambndge 
October 18 
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The Ongm of Optical Spectra. 


A mong the many remarkable commumcationa 
made thu year to Section A (Mathematics and 
Phyncs) of the British Association, which, grouped 
together, vnll probably mark it off as an outstanding 
meetmg, the address b^ the sectional president, Prof 
McLoi^, on the ongm of spectra, was not the least 
mterestmg From among the many subjects he 
surveyed it may be of mterest to select some, and to 
try to give a not too technical account of these, show 
mg the sort of progress that is now bemg made under 
the stimulus of Prof Bohr’s theory 
We agree now that all spec^ are enuttcd by 
atoms or molecules during the process of return to 
theur normal state after a more or less violent dis 
turbance, and that any particular spectrum is emitted 
only by a particular atom or molecule after a suitable 
disturbance We agree too (partly for theoretical, 
partly for experimental reasons) that spectra can be 
divided mto two distmct types—hne spectra or senes 
spectra and band spectra or many Imc spectra — which 
have their ongm m the reconstruction of itoms and 
molecules respectively It is with recent advances 
m the more advanced and more important study of 
these atomic or Ime or senes spectra, emitted durmg 
the reconstruction of atoms, that the president dealt, 
and with these only shall we be concerned here 
Physicists will agree that an atom consists of a very 
snudl massive nudeus of positive electnc charge Z 
umts the umt being the charge on the electron sur 
rounded by a planetary system of Z electrons These 
move, when undisturbM, as a conservative system in 
a set of orbits which must have a definite structure, 
controlled by laws of which we are not yet masters 
to which however the present quantum theory gives 
the most complete expression yet achieved The 
number Z is called the atomic number of the atom, 
and specifies its place m the periodic table and all its 
physical and chemical properties We can agree 
further that the orbits of the Z electrons are not all 
essentially different They can be classified m groups, 
orbits of which are chara^erued by the same values 
of certam mtegers (three to each orbit) commonly 
called quantum numbers 

Therf are a variety of disturbances to which such 
an atom can be subjected By smtable means supply 
mg suflScient energy we can shift one or more of its 
electrons from their normal orbits, either right out of 
the atom, or mto other possible orbits characterised 
by different quantum numbers In the subsequent 
reconstruction the atom will emit a spectrum of sharp 
bnes of defimte frequenaes characteristic of itself 
and the particular disturbance it has suffered Each 
separate line is emitted during the return of an electron 
from one particular permissible orbit to another of 
less energy, and its fr^uency is related to these or^tal 
energies by the most fundamental equation of ’‘the 
quantum theory E.-E.-Ar After the partial 
removal of a ps^cular electron we merely get part 
of the spectrum corresponding to complete removal 
of the same electron We can therefore, speakmg 
genenlly, classify the complete Ime spectrum of a 
given atom mto a number of separate spectra, each 
of adudris associated with the recapture ef^one electron 
MO 3818, VOL. 112] 


by an atom after the removal of any specified set of 
its original Z electrons Classified thus, an atom’s 
spectra will divide mto two well mariced types — ^those 
m which one or more of its deeper lymg dectrons 
have been removed and those m which the electrons 
removed whatever their number, are entirdy those 
most bghtly bound In. the first type we can and do 
find mternial reorganisations taki^ place before a 
new electron is captured These are the X ray spectra, 
with which we are not here concerned In the 
second type no such reconstruction can occur, except 
while the new electron is bemg brought in These 
spectra, which theoretically must all lx of the same 
general senes type, are call^ the optical spectra of the 
atom 

The typical optical spectrum (the so called arc 
spectrum) of an atom is agreed to be that which is 
emitted durmg the return of the last (Zth) electron 
to an atom m which the rest of the system is m its 
normal state When such a spectrum is fully analysed 
It IS found that the Imes can be arranged m senes 
which display a certam fundamental constant R, 
Rydberg s constant The value of this constant and 
Its perpetual occurrence m all arc spectra is (as is well 
known) properly predicted by the theory But this 
IS not all If we call the ordinary arc spectrum Z(I) 
and Its Rydberg’s constant R the theory we have 
outhned predicts Z optical spectra m all, of which the 
Qth spec^m Z(Q) with constant Q*R, will be emitted 
by the atom wi^ its first (Z-Q) electrons m their 
proper orbits as it catches its (Z-Q+i)th electron 
The characteristic frequenaes of these spectra will, 
of course, get bgher and higher as Q mcreases, and for 
the later optical ’ spectra of a heavy element will 
he m the X ray region It is not the frequency range 
but the type of spectrum which remams characterutio 
ally optic^ 

The predicted second optical spectra Z(II), with 
Rydberg constant 4R, have been known for some years 
for a number of elements, under the general name of 
spark spectra , until recently we have bad no expen- 
mental confirmation for values of Q greater than 2 
In the last year there has been a great advance, for 
the third optical spectrum of aluminium with constant 
9R has been obtamed by Prof Paschen and the fourth 
and parts of the third optical spectra of sibcon with 
constants i6R and 9R respectively by Prof Fowler 
These spectra arc known by the 'ttry conveiuent 
notation of AlIII, Si IV and SiIII It will be seen 
that the spectra SiIV, AlIIl, Idgll and Nal are all 
concerned with the capture of me eleventh electron 
by an atom (of varying Z) which has already bound 
Its first ten electrons m their permanent orbits These 
four spectra should be and are of the greatest similarity 
m their finer details Their further detailed compara- 
tive study should be fruitful 

Prof McLennan also pomted out that this successful 
study should throw light on the various optical spectra 
of the analogous senes of dements, hthium, berylhum, 
boron, and carbon In this difiScult and very im^rtant 
region httle progress has hitherto been made, but Prof 
McLennan teemed hopeful that, mth the theoreUoal 
and comparative guides now available, a renewed 
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attack would be succettful m completiiig and ckumfy- I 
mg these spectra 

These are the broad outlines , let us now turn to | 
finer details It is well known that the theory, though 
It gives us general mfonnation about all optical spectra, 
so far can only predict m all its finer details the spectrum 
due to the bmdmg of the first electron Tne only 
spectra of this ty^ yet experimentally realised are 
what we may now c^l HI and Hell, that is, the 
spectrum of atonuc hydrogen of which the most con- 
spicuous feature is well known Balmer Senes, 
and the spectrum of ionised helium Now the pre 
dictions of the theory not only give the exact position 
of each Ime, but, as is well known, also assign to each 
hne a definite complex structure Under very high 
duqieaion and first class conditions this structure can 
be obeeived In the case of Hell, where the separa 
turns are greater and the conditioru less severe, the 
confirmation of the theory was completed some 
years ago by the photographs of Prof Paschen and 
others Untd recently, however, the smular more 
difficult expenments for the Balmer Senes have been 
mconclusive and discordant For this senes the 
theory demands that each hne should split mto two 
dose hues of the same freoucncy difference, which 
should themselves have a still finer detailed structure 
Into this we need not enter beyond saymg that this 
ultimate structure should slightly reduce the apparent 
separation of the Imes of longest wave length, paiti 
culariy H« Now the last lacuna has been filled by a 
brilliant piece of work m Prof McLennan’s laboratory, 
for good photographs have been obtamed showmg 
clearly the mam separations of the five Imes of longest 
wave length The agreement with the theory is com 
plete To illustrate the fineness of the detail it may 
oe mentioned for example that for the fourth Ime Hs, 
wave length 4101 73 x 10 * cm , the theoretical mam 
separation is only 6 1 X 10 “cm 

It has been known for some tune that the energy 
required to remove one electron from neutral hehum 
was (m the usual termmology) about 35 volts We 
thus express the energy acquued by an electron m 
falhng freely through such a potential difference 
Thus expressed the energy required to remove the 
most lightly bound electron is known as the ionisation 
potential Until recently the known part of the 
spectrum He I made no allowance for a normal atom 
m which the electrons were so firmly held It ap- 
peared that these ou^ht to be a senes of hues in the 
far ultra violet not hitherto observed, associated with 
the reconstruction of the normal atom Four such 
Imes have now been observed by Lyman The wave 
lengths are very short, from 500 to 600x10 • cm , 
and indicate an ionisation potential of 345 volts, 
m good agreement with direct observation Our ex- 
perimental knowledge of He I u thus properly rounded 
off Much valuable work on the theory of this spectrum 
has also been completed, but the resets are negative 
It 18 now certain that none of the models so fw pro- 
posed possess the proper permissible orbits, computed 
according to the rules of the present quantum theory, 
to account for the spectrum Hel and the lomsation 
potentwl It IS an advance to be sure of this The 
uteraction of the two electrons m hehum (and a 
fb^on the Z electrons m the geneial atom) must be 
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even more subtle, and the dttatUi theory of their orbits 
must he even deeper, than has been b<^ hiffierto 

Recent work hu shown the very great value of the 
study of the absorption spectra of atomic vapours m 
the coldest state m which they can be proc ur ed at 
reasonable densities Such vapours, as u weU known, 
absorb selectively a number of sharp Imes which are 
a selection of the Imes of the first optical (emission) 
spectrum But smee the atoms of the vapour must 
m general be m their normal state, only those hues 
can appear which belong to atomic reconstructions 
endmg m this normal state We can thus select 
from the whole mass of lines just those associated 
with one particular state of the atom, and that the 
most important In thu way certam difficulties have 
been cleared up m connexion with the spectrum A 1 1 
and Its analogues It had been beheved that the 
normal orbit of the most hghtly bound electron was 
of the same type for all atom»— that is, specified by 
a certam value (umty) of one of its quantum numbers 
This is the theoretic^ mterpretation of the empirical 
belief that the absorption spectrum would always 
consist of the same t^ of senes But the known 
facts about thu group of spectra did not fit m with 
thu behef, and it is now ddiiutely established by the 
study of absorption spectra that thu behef u false 
The normal orbit m question may have at any rate 
one or two for the value of thu quantum numbv, 
and has the value two for ahmunium and its analogues 
Thanks to thu we now know that our account of these 
spectra u reasonably complete The study of absorp- 
tion spectra will doubtless prove of great v^e m 
duentanglmg the difficult spectra of the lead tm 
group A good start has recently been made m their 
classification 

Let us with Prof McLennan conclude by referring 
to the effect of an apphed magnetic field on the atomic 
orbits, with which u bound up the question of the 
way m which the atom onentates itself m space under 
such an mfluence The effect on the spectrum u 
known as the Zeeman effect, and its study u provmg 
I of the utmost importance to the theory of atonuc 
structure It u here that we shall probably wm the 
next advance We can scarcely expound these ques- 
tions shortly and cannot enter into details here But 
it ma^ be said that the proper classification of the 
empirical facts, largely the work of Prof Lande, seems 
alr^y fairly complete, and that their theorefreal 
mterpretation has been begun on a sure basis We 
must not, however, omit to mention the cognate 
beautiful expenment of Stern and Gerlach, which 
consists m directing atoms of silver of known veloaty 
through a strong non uniform magnetic field If the 
atom possesses a magnetic moment it must be deflected, 
unless Its axis is always perpendicular to the fidd 
Such deflexions were observed, and appear to prove, 
simply and directly, that the normal frro atom of silver 
possesses a definite magnetic moment and alw^ 
sets itself with its maf;netic axis parallel or onti parallel 
to the field Experiments such as these ore of the 
f^reatest importance They admit of unambiguous 
mterpretations and provide the necessaiy strong pomts 
from whidi the attimk on the comph^ed Meman 
effect and related phenomena can be securely launched 
i R H Fowun 
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Symbiosis m AnisuUs and Plants.^ 

By Dr Giokob H F NtJTTALL^ FR S , Quick Professor and Director of the Molteno Institute 
for Research in Parasitology, University of Cambndge 


I Symbiosis im Plamts. 

(i) Luhtns 

P IS well known to botanists that the vegetative 
body (thallus) of hchen plants consists of two 
distuict organisms, a fungus arid an alga ( gonidia ’ ) 
Schwendener (1867-69) rMarded the fnn^ as hving 
parasitically upon tM alga, a view which gained 
sufmit from subsequent researches, especially those 
of Bonnier (1886-9), wherem synth^c cultures were 
obtamed by bnnguig together (a) various algss and 
(i) fungus spores isolated from cultures of fungi fonmng 
the one component of certam hchens 
The long and apparently healthy life of the associated 
fungi and alga led de Bary (1879) to define the con 
dition as one of symbtons, the term denoting a condition 
oj conjoint U/e that is more or less beneficial to ike 
associated organisms or symbionts * 

Investigation has shown that the relation or balance 
between the associated organisms vanes m different 
hchens, m some the partners mflict no mjury upon 
each other , m some, occasional parasitism of the fungus 
upon the alga is observable Elenlon (1903-6) and 
Dsnilov (1910) take it as proved that hchens owe their 
ongm to parwtism, the fungus either preying upon 
the alp or hvmg as an “ endosaprophyte upon the 
alga that die 

Therefore we may find m lichens the condition of 
true symbiosis on one hand, rangmg to demonstrable 
parasitism on the other, and, conversely to what has 
been descnbed above, examples are known wherem 
alga are parasitic on fungi (Beijermck, 1890) 

The nutntion of alga m lichens is similar to that of 
other chlorophyllaceous plants, the most important 
work on the subject bemg that associated with the 
names of Beijermck (1890) and Artan (190a) The 
alne assoaatM with fun^ m hchens are placed 
advantageously m respect to mtrogen supply The 
important researches of Chodat (1913) have demon 
strated that cultivated gomdia develop four times as 
well when supplied with glycoooU or peptone m place 
of potassnim mtrate 

The goudu lead a more or less saprophytic life m 
that they obtam from the fungus hypha both organic 
rutrogen and carbon m the form of glucose or galactose 
The nutntion of fungi m hchens depends pa^y upon 
parasitism, when they mvade the gomdia, and partly 
upon saprophytism, when they utilise dead gomdia 
(Uiodat) M and Mme Moreau (1931) re«^ the 
fungal portion as a gall-structure arising mm the 
action of the assooatra alga Ihe hchen, according 
to this view, IB to be regarded as a fim^ that has been 
attacked by a chrome disease wl^ has become 
generalised and necessary for the subsutence of the 
host-fungus 
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(3) RooHtodules 

A well known example of symbiosis is afforded by 
the presence of the bacteroids m the nodules of 
Leguminosa, the micro organisms being capable of 
fix^ atinosphenc mtrogen and thereby rendering 
nitrogen available for assimilation by the plant 
Nodides on the roots of the alder are attributed to the 
presence therem of Stieptothnccs, Mid comparable 
nodules occur m Eleagnacea The nodules on the 
leaves of Rubiacea and tropical Myrsinacea are also 
regarded as due to bacterial symbionts 

(3) The Significance of Mycorktta in Relation to 
Vanous Plants 

The roots of most perennial and asborescent plants 
are mvaded by the mycdium of fungi known as 
Mycorhiza, and accordmg to hypothesis we are here 
dealmg with symbiotic life Frank distinguishes two 
forms of Mycorhiza (i) the ectotrophic, which surround 
the root externally (found especially about the roots of 
forest trees), and (3) the endotrophic, which penetrate 
deeply mto the root tissue and its c^ The fungus 
utilises the reserve substances stored m the cell The 
mtracellular mycelial mass after a tune undergoes 
degeneration, u digested by the host, and the host-cell 
resumes its norm^ life Further details regardmg 
these fungi will be found m the paper of Gallaud (1904) 

Mycorhtsa in Orchids —The first to note the presence 
and to attempt to cultivate the fungus mycehum m 
the roots of orchids was Reisseck (1^6), and m 1881 
Kamienski advanced the hypothesis that the association 
was one of symbiosis Wahrlich (1889) subsequently 
found symbionts m all species of orchids he exammed, 
about 500 m number, thereby showmg that their 
distnbution u pnerahsed It is to the researches of 
Noel Bernard (1903 onward), however, that we are 
actually mdebt^ for the complete demonstration of the 
true relation existmg between orchids and Mycorhiza, 
based as it is upon physiological studies 

The essentral discovery of Bernard was that orchid 
seeds do not germinate m the absmee of fungi belongmg 
to the genus Rhizoctoma Each speaes of orchid, 
accordmg to the subsemient researches of Burgeff 
(1909), possesses a specuu speaes, variety, or race of 
fungus that is parUcularly adapted to it— he dis- 
tinguishes fifteen speaes of fungus The funms 
mycelium, havmg attamed the parenchyma c^, 
develops mto chaiactenstu. filamentous masses recallmg 
the appearance seen m bacterial agglutination After 
a tune, the development of the fungus is arrested by 
the deeper parenchyma cells of the seeds These 
digest the mycehum, but the cell contmues to harbour 
remains of the fungus (“ corps de d6g6n6rescence ”) 
which occur abundantly m the tissues of orchids 
The seed now proceeds to sprout, giving nse to a small 
tubercle, which at a later period produces leaves and 
roots The cultivation of Rhizoctoma of vanous 
speaes was earned out successfully by Bernard, the 
cultures bemg used to reproduce germination m orduds 
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The relation between the fungi and orchids vanes 
in different groups of these plwts In some cases 
symbiosis is mtermittent, m others continuous In 
NeoUta mdus-avts the symbiotic condition is mamtamed 
throughout the hfe-cyde of the orchid, the fungus 
bemg found in the roots, rhizome, and even m the 
flowers and seeds, and it is transmitted hereditarily 

The Origin of Tubers m Various Plants —The occur- 
rence of endotrophic Mycorhiza m the roots of species 
of Solanum has been recorded by vanous observers 
Expenmenting with the potato, Molliard (1907, igao) 
found that tubers were not formed m aseptic i^tures 
Magrou (1931) placed potato seeds m a poor soil and 
close to S dulea mara, which always contams fungi, 
and found that only when the fungus invaded the 
potato plant were tubers formed 

Magrou also mvestigated tubensation m Orobus 
tuberosus (Logummosss) and in Mercurtalis perenms 
(Euphorbiaceis), and from his collective studies con- 
clucles that — 

(i) When the potato plant and Orobus ore raised 
from seed the establishment of symbiosis leads to 
tubensation of the sprouts at the base of the stem , 
tubers are not formed in the absence of symbionts 
(3) Owing to developmental differences between the 
two plants, symbiosis m the potato plant is inter 
mittent, whilst m Orobus it is continuous (3) It 
follows that these plants may develop m two ways 
(a) when they harbour symbionts they produce 
perennial organs , (b) without symbionts they are 
devoid of perennial organs (4) It is the rule for wild 
perennials to harbour symbionts, as Bernard has 
stated, whilst annuals are devoid of symbionts , tiu-ee 
speues of annuals (Solanum nigrum, Orobus ccectneus, 
and Mereunalts annua) may penetrated by endo 
phytes, hut they quickly digest the mtruders (5) 
Ihese observations confirm and supplement the view 
held by Bernard that tubensation is due to the 
association of fungi with plants 

Myeorhisa in Encatea, Club -trusses and Ferns — 
Rayner (1915-16) finds that Mycorhiza are const€intly 
present m heathers He isolated Mycorhiza (of the 
genus Phoma) from Calluna vulgans, m which the 
fungus IS widely distnbuted, being found in the roots, 
branches and even m the carpels, so that it occurs 
within the npe fruit and se^ tegument Calluna 
seeds, when grown aseptically, give rise to poor little 
plants devoid of roots, but, under hkc conditions, in 
contact with Phoma the plants develop normally and 
form many roots 

In Lycopodiaccse (Club mosses) and Ophioglossacee 
(Ferns), according to Bernard, the perennial prothallus 
IS mfested, and the spores whence the plants emanate 
will not germinate except (as with orclud seeds) with 
the help of fungi 

The foregomg emphasises the significance of symbiosis 
in the vegetable kmgdom I will close by mentioning 
the theoretical deduction of Bernard that vascular 
plants owe their ongin m the past to the adaptation of 
certam mosses to symbiotic life with fungi 

II Symbiosis in Animals 
(i) Algre as Symbionts 

Animals of widely separated groups characterised 
by their green colour have long b^ known Already 
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m 1849, von Siebold attnbuted the colour of Hydra 
mndts to chlorophyll, which, for a period, was regarded 
as an animal product In 1876, Giiu Entz concluded 
that the chliffophyll is contamed ui vegetable cells 
living as parasites or commensals withm &e umnals , 
these cells were aptly named toochhrella by Brandt 
(1881), whilst cells distmguished by their yellow colour 
were subsequently called tooxantheUa, the latter 
hdvmg been first described by Cienkovsky (1871) as 

f tresent m Radiolana Zoochlorella occur mainly m 
resh water animals, zooxanthella mainly m marme 
animals , the symbionts, measuring 3-10 microns m 
size, bemg found m many Protozoa, Spemges, Coelenter^ 
ates, Ctenophores, Turbellana, Rotifers, Bryozoa, 
Annelids, and Molluscs 

Physiological studies upon the relations between 
anunals and symbiotic algte have yielded mteresting 
results m Protozoa, Coelenterates, and Turbellana 
Symbiotic alge are not usually transmitted heredi- 
tarily, each host generation bemg usually mfected afresh 
by algffi Where Protozoa multiply by division the 
algte pass directiy to succeedmg generations Hereditary 
transmission occurs m hosts that undergo sexutd 
multiplication (as in Hydra mndis) From the nreum- 
stance that m most cases symbiotic algte are not 
transmitted hereditarily, wc may explam the occasional 
occurrence of alga free mdmduals m a species usually 
harbounng the symbionts 

Studies conducted on Turbellana are of special 
mterest The best known example of symbiosis m 
Turbellana is found m Convoluta roscoffensis a species 
that has been well studied by Kceble and Gamble 
(1903-7) Its larva arc colourless, and mfcction 
occurs after hatching The cocoon, on the day follow- 
mg Its deposition, is already invaded by alga 
In Vortex vtndts symbiosis is not necessary, m 
Convoluta it is necessary for both partners Mature 
Convoluta are never found devoid of alga m Nature. 
The young larva can only feed itself for a week , as it 
grows older it becomes mfected progressively with 
^ga There are four penods m the hfe of Convoluta, 
wherem the animal lives at the expense (1) of formed 
substances, (3) of these and alga products, (3) of alga- 
products only, and finally (4) of the alga themselves 
Ihis constitutes a true evolution m a species from a 
free existence, dependmg only on outside sources of 
food supply to a symbiotic mode of life, and lastly one 
mergmg mto parasitism 

(a) Symbiosis in Insects 

Among msects we find a whole senes of progressive 
adaptations toward an association with micro organisms 
of different categoncs 

Group I — The utiUsaHon by insects of mtero- 
organisms culUvaied by them outside their b^ies To 
quote three examples (i) The larva of the beetle 
Xyhteres lineatus (Bostnchida) form gallenes m th|e 
wood of pmes m which the fungus Ambrosia u cultivated 
by the larva for food The beetle is mcapable of 
digesting cellulose (3) Termes pemen of Madagascar 
bimds chambers and gallenes The termites collect 
dead wood, chew it up finely, swallow it, the wood 
passmg unaffected through their mtestine and out 
m the form of small spherical masses (o 5 mm ) whidi 
are cemented together os porous cakes Fungi which 
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devdop upon the calces serve as food for the termites 
Ants belonging to the genus Atts cultivate fungi 
queen, when about to found a new colony, carrymg 
away a small ball of fungus whoewith to start a fresh 
culture m the new habitat 

Group orgamms developing tn the 

lumen of the inteshne and its adnexa As examples may 
be ated the bacteria occurring m the mtestuies of fly 
larviB (Musca, CaUiphora, etc ), which aid the larva to 
digest meat , the bacteria associated with the ohve fly 
{poeus idea), the Trychonymphids of xylophagous 
Termites {Leueotermes luafugus) 

Group 111 —Intestinal synAtonts situated in the 
epithehttl cells of the digestive apparatus In Anobtum 
pamceum, a small beetle commonly occumng m flour 
a port of Its mid-gut contuns cells filled with symbiotic 
yeasts undergomg multiplication The symbionts are 
acquired by the larva on hatchmg, bemg eliminated 
by the female beetle 

Group IV —Intraeellidar symbionti of deep tissuet 
This group of symbionts is most frequently found m 
insects, but their nature was not disclosed until recent 
years Thus an organ, constantly present close to the 
ovary m Aphis, the ‘ pseudovitellus,’ is now known 
to contam symbionts, for m 1910 Pierantoni and 
Sulf mdependently demonstrated that certam mtra 
cellular inclusions were yeasts the evolution of which 
they followed Their results have been confirmed by 
various authors, espeually by Buihner, to whose 
collective work on the subject most of our information 
regardmg this chtss of symbionts is due 

Among the symbionts of deep tissues m insects are 
found a whole senes of specialisations among the host 
elements harbouring the symbionts In Lecanima: 
yeasts are distnbuted throughout the body (penvisceral 
fluid, cells of fat body) , the fat body cells may be 
regaled here as facultative Mycetocytes In Orthewta 
s^biotic bacteria occur m certain fat cells In 
Cicadas, yeasts occur m fat cells which continue to 
accumulate fat, glycogen, and urates In Blattids, 
symbiotic bacteria are found m speaal cells formmg 
well- differentiated Mycetocytes These also occur 
about the digestive tract of Pediculide (Hematopmus) 
and certam ants (Camponotus) Mycetocytes may 
agglomerate to form true organs termed Mveetomas, 
the component mycetocytes contaming either yeasts 
or bacteria as symbionts, as m Aphids, Chermids, and 
Aleurodids In Pediculus and Phthirus, parasitic on 
man, the mycetoma is disc-shaped and lies centrally 
as a distmct milk-white structure upon and mdentmg 
the mid-gut 

The in^e of transmusion of intracellular symbionts 
of insects from generation to generation may take place 
m different ways as defined by Buchner (1931, somewhat 
modified) I The Iwva of each generation infects 
Itself through the mouth (Anobudse) II Infection 
takes place hereditarily through the ^ III Em- 
bryonal mfection as m parthenogenetic Aphids 

As already mdicated, the symbionts may be yeasts, 
saocharomycetes, bacteria, or even mtrobactena 
Their entrance mto the cells and their presence therem 
even m large numbers does not m many cases prevent 
multi|dication of the mvaded cells or affect then 
mitosis 

We know bttle regarding the part {flayed by symlnonts 
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m insects , our information relates almost exclusively 
to their morphology, mode of multiphcation, and entry 
mto the host during its development There are no 
mdications that the symbionts are mjunous or patho- 
genic We may well ask ourselves what are the 
reciprocal advantages of this association, but this u a 
question that it is impossible to answer m view of 
our Ignorance of physiological and biochemical processes 
in msects 

(3) Mteto-orgasnsms tn Relation to Luminescence 
in Animals 

A fairly large number of orgaiusms are known which 
have the faculty of emittmg hght They are found 
among bacteria, fungi, {irotozoa, coelenterates echmo- 
derms, worms, molluscs, Crustacea, msecta tunicata, 
and fish As a rule, lummescence in animals depends 
upon the action of luciferasc on luciferm but recently 
a number of cases have become known wherein hght 
production has been traced to mitro-organisms and it 
IS with these cases that we shall deal 
Lummescent pathogenic bacteria may mvade the 
host, as desenb^ by Giard and Billet (1889-90) for 
the small manne amphipod, Talitrus 
Lummescent symbiotic bacteria are present m 
luminescent organs of certam msects, cephalojxids, 
tumcates and fishes — * 

Insects Pierantoni (1914) found them m glow- 
worms (Lampyrus) the lummescent cells being crowded 
with mmute bodies havmg bacteria like staming 
reactions these bodies bemg also present in the beetle’s 
egg which IS luminous 

Cephalopods We owe to Pierantoni (1917-30) and 
Buchner the discovery that lummescence m certam 
Cephalopods is due to light producing bacterial 
symbionts livmg m special organs of the host In 
Loligo the lummous organs, known as ‘ accessory 
mdamentary glands,” consist of epithelial tubes 
surrounded by connective tissue In cuttle fish (Sepiola 
end Rondelctia) the organs are more complicated, the 
glands bemg backed by a reflector and provided out- 
wardly with a lens servmg for the projection of the 
light rays generated by the symbionts within the 
tubes The symbionts are transmitted hereditarily 
when the Cephalopods lay their eggs The symbionts 
of Loligo and Sepiola have been cultivated 
Tumcata In Pyrosomidte each mdividual m the 
colony possesses two lummescent organs, in which 
Buchner (1914) demonstrated symbiotic fungi that are 
transmitted hereditarily 

Fish Of great interest are the researches ot Harvey 
(1933) upon hght production by two species of fish 
(Photoblepharon and Anomalops) Their luminescent 
organs are composed of a great number of sets of 
{larallel gland tubes Luminous material fills the lumen 
of the tubes and consists of an emulsion contammg 
many granules and rods , the latter move about with 
a cork-jcrew-like motion, and are undoubtedly bacteria 
The lummoBity of the organ u due to these symbiotic 
bacteria 

In concluding this section dealmg with light pro- 
duction by animals it may be rejieated that we have 
to distmguish between (a) lummescence due to symbiotic 
organisms, such lummescence bemg contmuous m the 
presence of oxygen as m cultures of lummous bactena 
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(of which some thirty species are known) and (i) that 
due to animal cell piquets known as luofenn ahd 
luciferase which are secreted and expelled at tnitnals 
m response to a stimulus from two lands of gland cells 
the secretions when nuxed producing light 
PorUtr s HypoUuns 

The numerous cases m which symbiosis occurs m 
Nature have naturally led some biologuts to ask if 
symbiosis is not a phenomenon of gene^ significance 
and perhaps essential m living organisms In this 
connexion reference must be nuule to the hypothesis 
advanced by Porber (1918) because it formulates 
extreme views On faulty premises he built up an 
h)rpothesis that may be likened to a house of oods 
He divides hving organisms mto two groups autotrophic 
(bacteria only) and heterotrophic (aU plants and 
animals) accoi^mg as they are provided or not with 
symbionts Accordmg to Porber the mitochondria 
that are present m all plant and animal cells are 
symbionts Space precludes further consideration of 
the subject here 

Conclusion 

The term symbiosis denotes a condition of 
conjomt life existing between different organisms that 
m a varying degree are benefited by the partnership 
• The term symbiont stnctly speakmg applies equally 
to the partners it has however come to be used also 
m a restricted sense as meamng the microscopic 
member or members of the partnership m contra 
distmrtion to the physically larger partners which are 
conveniently termed the hosts m conformity with 
parasitological isige 

rhe condition of hfe defined as symbiosis may be 
regarded as balancmg between two extremes— complete 
immunity and deadly infective disease A condition of 
perfect symbiosis or balance is r«dised with comparative 
ranty b^use of the many difficulties of its establish 
ment m oiganisms that are either capable of livmg 
mdependently or are mcapable of resistmg the mvasion 
of organisms imperfectly adapted to communal life 
In these respects the conclusions of Bernard and 
Magrou m relation to plants apply equally to ammals 
It IS difficult to imagme that symbiosis ongmated other 
wise than through a preliminary stage of parasitism on 
the part of one or other of the associated organisms the 
conflict between them m the course of tune endmg m 
mutual adaptation It is mdeed probable that some 
supposed symbionts may prove to be parasites on 
further nvestigation ! 


In perfect symbiosis the associated organistus w 
completely adapted to a hfe m common In pa r asi t ism 
the degree of adaptation vanes greatly itmayapproadi 
symbiotic conditions cm one hand or range to vanish 
mg pomt on the other bv leading to the death of 
the organism l^t is mvaded by a highly pathogenic 
animal or vegeUUe disease agent There is no ddmite 
boundary between symbiosis and parasitism Hie 
factors govemmg immumty from syml^ts or parasites 
are essentially the same 

No finnl conclusions can as yet be reached rujard 
mg the function of symbionts m many mvertemte 
animals owmg to our ignorance of the physiok^cal 
processes m the associate oiganisms The mvestigar 
tion of these problems u one fraught with difficultiea^ 
which we must hope will be surmounted 

New knowledge is contmually being acquired and 
a glance mto new and even recent publications shows 
that symbionts have been repeatedly seen and mter 
preted as mitochondria or chromidia Thus m Aphu 
the long known pseudovitellus has been shown to 
contain symbiotic yeasts by Pierantom and sulf 
mdependently and almost simultaneously (1910) 
Buchner (1914) has demonstrated symbiotic lummiscent 
fungi m the previously well studied pyrosomes besides 
identifying (1931) as bacterial symbionts the mito 
chondna found by Strmdbe^ (1913) m his work 
on tl e embryology of ants The mcreasing number 
of mfective disiases of animals and plants more- 
over which have been traced especially m recent 
years to apparently ultramicroscopic organisms can 
not but suggest that there may exist ultramicroscopic 
symbionts 

From the foregoing summary of what is known 
to day of symbiosis we see that it is by no means 
so rare a phenomenon as was formerly supposed 
Symbiosis occurs frequently among animals and plants 
the symbionts (algte fungi bacteria) beconung m some 
cases permanent mtracellular inhabitants of their 
hosts and at tunes bemg transmitted from host to 
host hereditarily Among parasites non pathogemc 
and pathogemc we know of cases wherem hereditary 
transmission occurs from host to host 

It IS evident that we are on the threshold of further 
discoveries and that a wide field of fnutful research 
IS open to those who enter upon it In closmg it seems 
but fittmg to express the hope that British workers 
may take a more active part m the elucidation of the 
mterestmg biological problems that he before us m the 
study of symbiosis and the alhed subject of parasitism 


Crete as a Stepping Stone of Early Culture some New Lights ' 

Sir AxTBua Evans P R S 


’^HE unique geographical position of Crete lyuu 
-I almost midway between Europe Asia and 
Afnca marked it as the pomt where the primitive 
culture of Furope was first affected by that of 
the older avihsations of Egypt and the East But 
geographically it belonged m Ute geological tunes to 
Anatoua bemg separatra from Europe by the irruption 

Atiddad Imn a iMtun ddhwed tatan SwUIod H (An hMpstocjr) of 
UMBrittSAMoctakai Umpqai on Sep cobtriS 
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of an arm of the Miocene Sea which later became the 
;Egean Thus the fauna of Crete show nearer con 
nexions with Asia Minor as for example the Cretan 
wild goat and this affimty is still reflected m its 
Neohuuc culture of which at Knossos m places we 
have a mean thickness of some 6^ metres (33I feet) 
as compared with about 5^ metres (19 feet) for the 
whole of the supmncumbmt strata 
The builders of the Great Palace had themselves 
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nmowd eulier Mmowi or Fort>>Nedithic strata 
fKtm the top of tiw ongmal ** TeQ to firnn the Central 
Cont^ asd immediaMjr below its pavement level 
some traces of rubble maamvy appeared^ my m- 
vestigatioo of which, m the summer of this year, 
resulted m the discov^ of a complete house belonging 
->as Its contents showed to die latest Neolithic 
phase 

This has supplied a most valuable record of the final 
stage m ^ devdcpment of the migmal culture of the 
island, s^ preserving the impress of its fundamental 
relationship with the mainland to the East A female 
day idol of “ squattmg ” type is m this respect very 
Mgnifiean t StiU more important u a feature m the 
house Itself, not traceable m any dwelling of the 
pure )6noan Age that has hitherto come to li^t— the 
iqipeanmce, namely, of the fixed hearth llie same 
arrangement conforms to the traditional Anatolian 
usage as illustrated, for example, by Troy and Smdjuli 
This arrangement, as we know, was also shared by the 
primitive house-plans of mamland Greece from Thessaly 
to the Morea, but m Mmoan Crete it was superseded 
by the use of movable hearths On the other hand, 
the ‘ but and ben ” type of this Neohthic house with 
Its side magazines ito^ survived m a religious con 
nexmn, as may be seen from the similar plan pre 
sented by the httle shrme or " Casa Santa ” of the 
Mmoan goddess set up on the neighbouring peak 
of Mt Jimtas 

Whence then did the usage of the movable hearths 
reach Crete, which also entailed important modificabons 
m structure? Ihere are reasons for bnngmg this 
phenomenon mto relation with a wave of southern 
Muence which set m about the beginnmg of the 
earliest metal age m Crete, and to which was vutiinately 
due the difiercntiation of the msular culture from that 
of the neighbouring ^ean region, and the rise of the 
bnihant Mmoan avihsation, which m turn impressed 
Itself on mamland Greece A variety of evidence can 
be adduced mdicatmg a very early mtercourse between 
the Nile mouths and Crete, going back even to the 
age before Henes, when we know that navigation 
was already well advanced among the Delta popu 
latum 

Remains of a senes of typcal predynasbc vases of 
porphyry and other matenus have come to light on 
the site of Knossos, while umtaUve stone vessels m 
vanegated materuds of mdigmous fabnc date back to 
mmitar modds A elaim of Early Mmoan idols, either 
pomted or square below, claims a sunilar Imeage, and 
—as Prof Newberry has shown— the Mmoan 8 shaped 
shi^ u itsdf the ontcome of that which formed port 
of the emblem of the Egypto-Libyan Delta goddess 
Nath A Mmoan goddess holding this shield seen at 
Mycenm seems to have been the prehistoric fore- 
runner of Atherm, and something of the cult of the 
Delta goddess aln survives m that of the Snake 
goddett of Knossos 

later influences of the same Egypto-Libyan class are 
ttaceidile m certam Cretan bead-seals and amulets of 
the period succeeding the Vllth Dynasty So m- 
tennve was the ptedynastic connexurn with Crete that 
it seema posnUe that, at the time of Menes’ conquest, 
part of the older pop^Uoo bad found a refuge m the 
ttfamd 


As no objects due to this mtercourse have ^ ap- 
peared m the Neohthic Strata of Crete, we madentauy 
obtam a ttnmnus od q%iem for the close of the Neolithic 
penod m the island The date of the late predynastic 
epoch m Egypt cannot on any showing m Imught 
down later thim about 4000 b c 
From the earhest dynastic period m Egypt pioo& 
of direct mtercourse with Crete contmually multiidy , 
and fresh examples of this, m the shape of fragments of 
dionte bowls, mdudmg a remarkable speumen wtUi 
ears mside the nm, from the site of Knossos, are now 
available Most of these vessels seon to date from 
the IVth and Vth Dynasties, from which we have 
the first monumental records of Egyptian sea-gomg 
fleets 

One remarkable outstanding phenomenon is that 
though copies of Egyptian prohistonc and early 
dynastic stone vessels occur elsewhere m Crete— 
notably of Vlth Dynasty omtment pots — the originals 
so ffu have been found only on the site of Knossos 
Knossos from about the close of the Neohthic Age m 
Crete was thus becommg a sti^e of commerce with the 
Nile Valley 

I The question thus arises. By what route did these pre- 
dynastic and protodynastic objects reach this site? 

' In view of the preva^g northerly wmds it does not 
seem probable ^t early navigators from or to Egypt 
coaatM round the iron bound promontories of nor^m 
and eastern Crete 

Further discoveries made during the course of this year 
by me at Knossos and m the cen^ region of the island 
throw a new light on this question On the southern 
slope of the site two paralld Imes of massive foundations 
were unearthed— evidently fonnmg part of a monu- 
mental approach to the Palace by a broad step way, 
startmg from a platform on which had abutted a mam 
southern highway The remains of the paved way 
Itself were brought out on the opposite ude of the ravme, 
which had been crossed by means of a bridge , and 
explorauons m the mtenor have now made dear the 
existence of a Mmoan road-lme crossmg the central 
region of the island Remains of this, with massive 
terrace walls below and above have been follosved along 
the western steep of Mt Juktas m the dfrertion of the 
important Mmoan station of Visala, and further south 
are traceable at mtervals ascending and crossmg the 
watershed — here about 1800 feet in devation — and 
thence headmg towards Fhestos and the southern 
ports 

It IS, therefore, probable that the Egyptian trade 
was conducted by means of the direct sea passage to 
these ports and thence by this very anaent transit 
route to Knossos While endeavounng, however, to 
fix the exact site of the Mmoan havens, a disconoertmg 
phenomenon jiresented itself, which is of some geo- 
logical mterest At Matala^ the Roman harbour of 
Gortyna, the floors of rock-cut tombs of late Greek 
date he nearly two metres beneath sea-level, implymg 
a total subsidence of some four metres at loist once 
die b^jmning of the Christian era Sunilar evidence 
comes out at the Mmoan port of Nmm Kham on the 
nordi coast, where there is actually a submarme 
quarry The subsidenoe, therefore, probably extimds 
to the rriwle of central Ciete, and is m strong contrast 
to fhe fact that at Phalasama, m the extreme west 
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of the island, the Roman harbour hat been raised from | teapot like vase of the same matenal, which has also 
S to s so metres above sea level been attributed to a * Mycenisan ” source Thenearest 


The direct mantime mtercourse between Egypt and 
Crete had idso its reaction betimes on Egyptian art 
The spiraliform and curvihnear system that wte itself 
seems to have received from the North .£gean, which 
affects Cretan ornament by the thud Ewly Mmoan 
Penod — c 3400-aioo b c — ^is taken on m Egypt at a 
somewhat later date, about the be^;mning of the Xllth 
Dynasty But the system thus implanted m Egypt 
h^ m Its turn an almost immediate reaction m Crete, 
and the spiraliform and other cunnlmear patterns of 
the Middle Mmoan Age often betray, by theu combina- 
tions with sacred symbob and the lotus or papyrus, 
direct mdebtedness to the scarab and ceihng patterns 
of Middle Kingdom Egypt From Crete m turn these 
Egypto Mmoan forms passed at Mycene and ebe- 
where to continental Greece The most characteristic 
patterns on the grave stebe of the Myccnss — often 
ated as an evidence of northern mfluence — fact, 
belong to this Egypto Mmoan class 

In spite of the very ancient underlymg commumtv 
of Crete and Anatolia it is clear that the earher wave 
of avilismg influence came not from the East but from 
the Nile Valley Already in Early Mmoan tunes this 
mfluence manifests itself m a great vanety of ways, and 
nothmg gives a better idea of the intimacy then sub 
sistmg than the spread m the island at this early epoch 
of the Egyptian game of draughts By the b^nmng 
of the Age of Palaces about aooo b c , however, we 
begm to have definite evidence of direct importation of 
objects and concomitant mfluences from the Syrian 
and Babylonian side Two cylinders — one from near 
Knossos-^atc from the Age of Hammurabi Hittite 
forms of signets also occur, and clay tablets of oriental 
type 

Two >ery mterestmg objects m the Roselle col 
lection at New York now make it possible to trace 
a charartenstic class of Mmoan libafion vesseb to a 
remote Sumenan source ascribed by Dr Hall to the 
time of Ur Nink, c 3000 b c These are a small bull 
and a bull s head of dionte hollowed out lor the pouring 
of liqmds much as the Cretan vessels of the same kmd 
that first appear about the beginnmg of the Middle 
Mmoan Age, a thousand years later Even the inlaid 
decoration of these shows a correspondence with that 
of Cretan steatite examples ‘ Rhytons ” of this 
occur also among ILttite remams and a kmdrcd lion 
headed type was known m Syria It can scarcely be 
doubted that mtermcdiate links may ultimately be 
established 

The function of Crete as a steppmg-stone is cunously 
illustrated bv the fact that perhaps the most orti&tic 
object found m the Myceiue Shaft Graves was a silver 
bull s head rhyton of Mmoan fidinc while part of 
an alabaster example of the hons-head type, a 
rephea of one from the Temple Treasury of the 
Palace of Knossos occuRnd at Delphi, confirming the 
tradition that connects its earbest cult with this 
Cretan site 

Among the contents of the remarkable tomb recently 
discovert on the site of Byblos, contammg otodian 
omtment pots with the cartouche of Amenemhat III , 
were not only a part of a silver bowl with spiraliform 
repouss^ work of a Mmoan kmd, but also a spouted 
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parallel to this is a hitherto unpublished blue faience 
vase from the treasury of the Central Sanctuary at 
Knossos, but the mdebtedness here is probably Hie other 
way, smee similar forms m clay, as is shown from the 
contents of Hittite tombs, were at home m North 
Syria 

Together with these oriental connexions the re- 
ciprocal mtercourse between Egypt and Crete con- 
tmued to operate on either side, and a cunous parallel 
to the history of the animal rhytons is presented by 
another senes to which an ostneh ^ forms the starting 
pomt The Egyptian prototype is actually supfdied 
by a vessel found by Prof Garstang m an early ^dle 
&ngdom tomb at Abydos and now m the Brussels 
Museum, where a mouthpiece of translucent bine 
marble is fitted to an ostneh egg reapient It is 
scarcely necessary to mention here the discovery of 
imported polyclwme pottery m Xllth Dyiuuty 
deposits m the Fayfim and elsewhere, or of the dionte 
Lf^tian monument — probably the offermg of a 
resident Egyptian— and the alabastron lid with the 
Hyksos Ki^ Khyan s name found at Knossos It is 
a pregnant s^ptom of the mantime enterprise of 
Crete at the close of the Middle Mmoan Age that ships 
of more advanced type now appear on seals that have 
been discovered 

The early operation of Cretan mfluences m Malta has 
recently received fresh illustration from the mosed 
designs on the pottery of Hal Tarxien and the painted 
scrolls of the hypogasa of Hal Safliem At a somewhat 
later date it seems possible to asenbe to Mmoan or 
Mycensean agency— at least m its mitial stages — the 
diffusion of faience beads of the segmented and other 
Egyptian types to the Ibenc and Bntamuc West So, 
too the amber trade from the north by way of the 
Adriatic coast to the Peloponnese and Crete whidi 
attorned its apogee about the beginnmg of the Late 
Mmoan Age, may account for the survival of Mmoan 
and Mycenaan forms among the relics found m Blync 
remetenes like that of Glasmatz m Bosma as well as 
for certam elements m the affiliated Gauhsh and Late 
Celtic culture 

Of the Mmoan relations with inner Afnca, either 
through Egypt or by way of the Libyan ports of the 
Tnpoli region, some stnkmg new evidence has beoi 
brought to light by the recent excavations at Knossos 
In some of the newly discovered frescoes, apes of the 
Cercopithecus genus, not found nearer than ^ Sudan, 
are so vividly depicted that it is clear that the artist 
had studied them from the life Tame specimens 
must, therefore, have existed m the great Palace, 
probably mtroduced through Egyptian agency Of 
even greater mterest is a fneze m which a Mmoan 
captam m a typical embroidered lorn cloth and weanng 
a black goat s skm cap is seen leading a negro troop 
weanng a similar uniform It seems more than prob- 
able that such black mercenanes reached Crete through 
some Mmoan factory on the Libyan coast The negro 
element m Crete, which reach^ it from Tnpoli and 
Derna under Turkish rule, u sbll noticeable Tte 
employment by the Mmoans of black mercenanes m 
the days of their einianaion on the European side 
suggests the most modem parallels 




November 3, 19*3] 


NATURE 

Obituary 


663 


R*v H J Biddxs 

'^HE dea^ of Henry Jardu Bidder fellow of St 
1 Johns College Onord which took place on 
Octobw 10 at his house m Oxford deprives hu 
College and University of a wise counsellor and the 
worn of a rare and commanding personahty 

Mr Bidder was bom in 1847 ^ ^ school 

days at Harrow spent the whole of his long life m 
or m the neighbourhood of Oxford He was elected 
to a fellowshm at St John s m 1873 and having taken 
Orders found ample scope for his abounding energy 
m the service of tne Church and m acting as lecturer 
and tutor and subsequently as Bursar of his College 
The post of Bursar he held for twenty one yean, and 
dunng that period Mr Bidder admmistered the finan 
oal afiairs of hu College with such judgment and 
abikty that when he resigned the office St John s had 
become one of the most flounshmg colleges m the 
Umversity 

A man of wide sympathies Mr Bidder espoused 
with enthusuum the cause of agriculture and forestry 
m*the University He took a leadmg part m effecting 
the re endowment of the Sibthorpian professorship 
of rural economy and in the estabhshment of a professor 
ship of forestry Nor will it be unmacious to state 
that the weight of hu mfluence counted heavily in deter 
mining hu college to give generous assutance to these 
departments of the Umvemty m assuting m the 
provision of buildings and m putting Bayley Wood 
at the duposal of the School of Forestry as a training 
ground for foresters Mr Bidder served for many 
years on the Umversity Forestry Delegacy and was 
also a most valued Curator of the Oxford Botamc 
Garden 

Of the many services which Mr Bidder rendered 
to the world none u more coiupicuous nor more 
widely appreciated than that of making the garden 
of St John s College tl e most beautiful m the Uni 
versity and among the most beautiful in the world 
To the lot of few men has it fallen to g ve pleasure 
to so many as did he by hu labours m mokmg hu 
garden more perfect year by year TTiose who shared 
hu love of gardenmg were sure of a warm welcome 
to St Johns and a warm place in hu heart and 
there are many who count among the happiest hours 
of their life those spent with Mr Bidder in St John s 
garden They were never sent empty away but re 
ceived the gifts of hu large hearted fnendship and of 
any even of hu most preaous plants which they 
desired The rock garden designed with consummate 
skill and tended with meticulous care was perhaps 
the achievement of which Mr Bidder was most proud 
and justly for m it Alpme plants even the most 
difficult found congenial place and flourished so that 
they made St Jolm s ro^ garden m springtime the 
most lovely comer of Oxford 

Tall and stalwart authoritative broad minded not 
always very patient but of exquisite courtesy Mr 
Bidder was greatly beloved He was humorous too 
with a spice of teasing malice which gave piquancy 
to hu conversation and endeared him the more to hu 
fiftends Hu voice was beautiful and there was a 
graciousness m his demeanour which made each tune 
Of meeting turn a memorable occasion * F K 

NO 9818 VOL I 13] 


Da WauAM CaooKX 

It u with great regret that we record the death 
of Dr William Crooke the widely known authority 
on Indian ethnology which occurred on October 35 
after an operation 

William Crooke was bom m 1848 and after taking 
hu degree at Dublm Umversity entered the Indian 
Cml Service (Bengal) in 1871 While engaged m 
official duties as magutrate and collector m the 
United Provinces of and Oudh he took up the 
study of ethnology As a result m 189C he pubnihed 
Popular Religion and Folklore of Northern India 
and The Pnoes and Castes of the North Western 
Provmces and Oudh The latter was undoubtedly 
hu greatest work It naturally owed much to hu 
redecessors such as Ruley Dalton Tod and Malcolm 
t It differed from any previous account m supplying 
a more detailed description of the manners religions 
marriage customs and institutions of the people Its 
most i^uable part was the record of Crooke s own ob 
servations made m the course of a long service at Mirza 
pore on the Dravidian peoples whose culture was then 
rapidly disappearing before Brahmamcal propaganda 
On hu retirement from the Civil Servi e Crooke was 
for a tune honorary secretary of the Royal Antluopo 
logical Institute but he fln^y settled at Cheltenham 
and devoted himself to the study of folklore and Indian 
ethnology These studies bore fruit m a number of 
contributions to the proceedmgs of learned societies 
and in other publications In addition to the two 
books mentioned above he publuhed An Indian 
Glossary 1903 Things Indian 1906 and The 
Peoples of Northern India 1907 He also contn 
buted a large number of articles to Hastings En 
cyclopaedia of Religion and Ethics For many years 
he W.U a constant contributor of paragraphs on 
anti ropological subjects to Natdrs and hu last 
contributions were received only a few days before 
he entered the nursmg home where he died 
Crookes mtimate acquamtance with folklore and 

E rmiUve custom as well as his wide knowledge f 
adian archaeology and history and hu explorations 
m the bywavs of the hterature on Indui rendered him 
an ideal editor In thu capa ity he produced Fryer s 
New Account of East India and Persia (Hakluyt 
So lety 1909) Tod s Annals and Antiquities of 
Rajasthan 1930 and Herklots Islam m India 
1931 In eaich case hu work was highly praued by thi 
most competent cntics 

In 1910 Crooke was president of the Anthtopo 
logical Section of the Bntuffi Associati n at the She^ld 
meetmg and m 1911 la he was president of the Folk 
lore Society In 1919 the Umversity of Oxford con 
ferred upon him the honorary degree of DSc and 
m 1930 hu own Umversity of Dublm honoured him 
with the degree of LittD He had recently been 
elected a fellow of the Bntish Academy 

Wx regret to announce the following deaths 
Mr Charles Burckhalto: astronomer and meteor 
ologut director of the Chabot Observatory since 1883 
00 September 20 aged seventy four 
,PrVf H B Rathke formerly honorary profeasor of 
chemistry’ at Marburg Umversity aged ei^ty lour 
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The annoancement of the award of the NobM 
prize for medicme for 192a to Prof A V Hill and 
Prof Otto Meyerhof and for 1923 to Dr Banting 
and Prof Macleod, u gratifying to Bntuh research 
m medical science The Toronto workers who dis- 
covered insnhn share with workers at home a common 
inheritance of scientific tradition their work has 
attracted much notice and is well known The 
division of last years pnze betvreen Prof Hill and 
the professor of physiology at Kiel emphasises the 
friendly co-operation which has marked their work 
on muscular contraction smce the mvestigationa of 
Fletcher and Hopkins m 1908 Sir Walter Fletcher, 
now secretary of the Medical Research Council, was 
Prof Hills tutor at Cambridge and urged him to 
tftlfw up physiology Work on muscle at that time 
awaited the elaboration of a new techmque of m- 
vestigation It was Langley who suggested the hne 
of approach which has smce proved so productive 
m the hands of A V Hill whose modification of the 
thermopile made possible the mvestigation of the 
total heat produced m a muscular contraction, of 
the time relations of the heat production, either 
mitial * or ‘ recovery " and of the thermal changes 
associated with the passive lengthemng or shorten 
ing of the muscle Oxygen is not used m the primary 
break down processes of rest or activity but only m 
what, strictly speakmg may be called the recovery 
processes Prof Hill has shown that but for the 
body s ability to meet its oxygen Labilities m arrears, 
it would not be possible to make more than the 
most moderate muscular effort The muscle goes 
mto debt for oxygen on the security of the lactic 
aad hberated in activity Mechanical response is 
probably due to the production of lactic aad durmg 
contraction its sudden appearance c h a ng i n g the 
electrical and colloidal state of protem mterfaces m 
the muscle Prof Hill and his collaborators then 
passed to the consideration of the effiaency and qieed 
of the recovery process, to the use of the oxygen 
debt as an mdicator of the absolute amount of 
lactic acid present m the body at the end of exercise 
and to other problems of muscular exertion m man 
Meyerhof contmued m the use of the calonmetncal 
and chemical methods, his account of the idle of lactic 
aad m contraction runnmg parallel to A V Hill's 
Muscle problems apart, Meyerhof, following Hopkins, 
has done notable work on the mechanism of oxida- 
tion while A V Hill s vrork on blood-gases and on 
nervous exatation is also very widely known 

If comrmttees and talk could satisfy the biblio- 
graphic needs of the present day researcher, he would 
be happy indeed Even a body no less august than 
the International Commission on Intellectual Co- 
operation. instituted by the assembly of the League 
of Nations, and presided over by Pr^ Bergson, has 
been discussing the question Meanwhile, the Com- 
mittee on Bibliography and Pubhcation appomted 
by the Union of American Biolcgical Societies has 
presented its first xepcrt {Seunee, September a8> 
1923). It proposes to puUish one compcdieosive 
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senee of Btologteal Abstracts, which, at<the rate of 
68 titles to the page, would prodnce 6000 pages a 
year Thu would be issued In la monthly numbers, 
with a thirteenth, also of 300 pages, for the classified 
index The estiinated cost of manufacture and 
distribution u 52,144 difilan, which u to be met by 
1000 institutional subscriptions of 15 doUais and 
6000 individual subecnptums of 6 20 doUais These 
estimates do not mclude cost of bmdlng (at least 
4 dollars per copy per armum), nor do they seem to 
allow for editorial, bibliographic and dencal work 
Valuable though thu volume might be, it would still 
leave the needs of the S3utematut to be met by such 
a work as the “ ZoohgicBl Record, nor could its 
c l ass ifi ed mdex, based on brief abstracts, really be 
what the comimttee calls " the modem, detailed, 
searchmg subject mdex " The prospect, therefore, u 
somewhat appalling, and suggests anew that modem 
saentific authorship will pensh under the weight of 
Its own products But are these 6500 pages, for 
biology alone really necessary ? Would not an 
analytic mdex, competently and honestly compiled, 
be both less expensive and of greater ultimate value ^ 

Major H H King, writing from the Central 
Research Institute, Kasauh, Punjab directs attention 
to the statement made by Prof I P Pawlow m hu 
lecture before the International Physiological Con- 
gress held m Edmbnrgh last July to the effect that 
he has experimentally demonstrated the inhentance 
of an acquired nervous character (Bnttsh Msdtcal 
Journal August xi, p 256) The statemmt, as 
Major Kmg suggests, is so far-reaclung m its signifi- 
cance, that the results of the further experiments 
now m progress will be eagerly awaited Up to the 
tune of his leaving Russia, Pawlow's experiments had 
not demonstrated the direct inhentance of an acquired 
or " conditioned reflex m the form of an mbom or 
" unconditkmed ’ reflex , what he claimed to have 
shown was that the acquisition, under identical treat- 
ment, of a " conditioned ' reflex became increasingly 
rapid m successive generations of mice It is dm, 
however, that his results had led him to regard it u 
probable that eventually after a sufifiaent number of 
generations had been exposed to the training, the 
period of traimng needed vrould fall to zero, a^ the 
reflex, acquired m the earlier generations by oft- 
repeated association, would eventually appear as an 
inborn, unconditi o ned character It would be worse 
tiian useless at this stsge to discuss the poasitfle 
meaning or mechanism of such a process We must 
await the confirmation and full exposition of the facts. 
But It must, m any case, be r^juded as an event of 
the highest si gnifia moe ^t an observer of sud^ pie- 
emmence, and so intensdy objective m hu 
should have been led even to such preUmmary con- 
dustons. 

A VALUABLE addition to the ooUectxm of old lyy 
m the British Museum has been made by tite pqnibMe 
of a hitherto unknown Italian world map datMl 
A reproduction of tile naap is given in the GsqptijNWeel 
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Journal ior October, and m an accompanying article 
Mr I" Heawood explains that the author 
Contanni who appears to be quite unknown as a 
cosmographer and that Rosclh was the engraver and 
perliaps the publisher The map may have been 
produced at Venice but there is also some evidence 
that It appeared at I lorence In some respects it is 
reminiscent of the map of Johan Ruysch of 1308 but 
m detail there is little close agreement The resem 
blance is greater with Waldseemullcr s map of 1307 
but Mr Ileauood believes that this n due to a use 
of common sources In Europe the general outlines 
except in the north are good The outlme of \fne i 
lb slnkmg and much better than Waldseemtiller but 
the mtenor topography is almost entirely Ptolemaic 
There is an extraordinary misplacement cf the Blue 
Nile derived Mr Heauood believes from some e irly 
maps then existing in Italy The thief interest m 
the map however lies m its being the tirst to bhuw 
the result of Columbus voyages The pnt ritj thit 
passed from Ruysch to Waldscemdilor must now be 
yielded to Contanni 1 he author w is evidently alive 
to the possihihtv of South Amend being i large 
continent but there is no indication on his map of 
tny land barner closing th< western seawiv to 
Cathay The article includes a ficsimile of the map 

Mr AianG Ocirvir who has sncccedel Mr C t» 
Chisholm as lecturer m geography in the C mversity 
of Edinburgh gave his inaugural uldress Modern 
Cieographj as a Stiuly and as an Aid on Oetolier 12 
He pointed out that the greit volume and com 
plexity of tlie data compris^ by the vanous n itural 
and humane sciences result in an mtnasing need 
for work of correlation and synthesis such os gto 
graphy performs In this the data furnished by 
other workers ore discussed by geographers always m 
relation to place The study of regional get graphy 
IS still in its infancy for complete region d mom 
graphs based upon field work txist for cnlv a small 
part of the earths surface and synthetic regional 
study IS the mam function for geographical rise irch 
in the future In regions largely unsurvevctl tin 
compilation of provisional maps can be best carrit I 
out by persons well trained in physical geography 
and such maps are urgently requirttl by men 
science working in relatively unknown areas M ch 
fruitful investigation will result from the collaliora 
tion of geographers with workers in other fields such 
as geology and biology arcbTeology and history 
economic ind social science Geography along with 
other sciences can help towards a reasonable and 
gr idual redistribution of the world s population thus 
relieving the stress due to overcrowding by directing 
the streams of suitable emigrants to lands m which 
they can flourish 

The position of the Chemical Hall in the British 
r mpirc 1 xhibiiion at Wembley next year is in many 
ways a good one Visitors to the Exhibition imvmg 
at Wembley Park Station will cuter at the north 
entrance and the Palace of Industry is on the right 
hand side of the mam avenue which runs straight to 
the Stadium — ^aorth to south The Qhcimcal Hall 
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is m the north east comer of the Palace of Industry 
it IS surrounded by two of the 73 foot gangways and 
there are three mam entrances to it The exhibits 
will be grouped roughly in five divisions {a) Heavy 
chemteaK (/) dyestufo and intermediates (c) fine 
f hemicals (d) soap and perfumery and («) scientific 
A scientific committee consisting of the following 
representatives of scientific societies has been ap 
pointed Mr J Baker Mr E H Carr Mr F V 
I vans and Dr Herbert I evinstem (Society of 
Chemical Industry) Dr J T Hewitt and Prof J b 
Thorpe (Chemici Society) Mr J B Atkinson 
(Society of Dyers and Colourists) Mr T Marns and 
Mr F 1 Ncathercoat (Pharmaceutical Society) Dr 
Stephen Mioll (FedcrM Council) Mr 1 < Pilcher 
(Institute of Chemistry) Commander K E Stokes 
Rees (Institution of Petroleum Technologists) Prof 
T W Hmchley and Mr W J U Woolcock (Jnstitii 
tion of Chemical F ngineers) Mr Woolcock is serving 

( n ill tin committees concerned with the scientific 
side of the 1 xhibition m order to act as general liaison 
ifliccr in 1 to avoid undue overlapping. 

KrpoRrs have recently appearcil in the Press of 
great changes in the depths of the South \tlantic 
V note in the Geigrapktcal J urt tl for October 
stites that the Hydrographer to the Admiralty 
ct itradicts these stat ments They arose app ircntly 
from the existence which is well known of a ndge 
with lepths of 480 fathoms iliout 800 miles from the 
Cape on the direct route of the cable between St 
Helen! and the Cape Hepiirs to this cable have 
litfcly brought into prominence the occurren e of 
this ridge m contrast with the surrounding depths of 
2300 f ithoms and npwirds 

iHi introduction of Furoptan ammils into 
Australia has pitxluced a noticeable diminution m 
the numbers of many of the native species some of 
which appeir to be on the verge of extinction In 
these circumstances the Trustees of the British 
Museum thought it desirable to acquire examples 
f the Austnhan fauna particularlv mammils and 
lirds and thev sent out i coUciting expeilition 
f r tliat purpose llie lea lor is Capt t eorg't H 
Wilkins who was a member of the Stefansson Arctic 
1 xpcdition and biologist on the puetl The first 
station chosen for collecting was in southern Queens 
1 ind alxiut y^o miles ml mil vrork was camel on 1 1 
tl IS are i from April 23 to June ii and the specimens 
obt lined there have recently amved at tlie N itural 
History Museum Ihe seconl station is m northern 
Queenslan 1 

Ihe first number of the new mo ithlv publication 
the Jntrnal of Sctenfijui Instrument'! dealing with 
the prmciples construction and use of scientific 
instnimcnts has appeared It is produced by the 
Institute of Physics wth the co operation of the 
National Physical T aboratory and is a quarto of 
32 pages sold at as Od There are three articles of 
considerable length on temperature control for the 
Fulfnch refractometer and on the measurement of 
b«gbts by aneroid ind of internal dumeters of 
transparent tubes Shorter articles on a new relay 
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a recording drum a balance m which the fine adjust 
meat is made by a chain hanging from the pan and 
a recording katathermometer followed by two pages 
of notes and reviews complete the part Ihe chM 
acter of the articles and illustrations promises well 
for the future of the Journal 

The twenty St venth innual meeting and lutumn 
foray of the British Mycological Society was held at 
Windsor on September October 3 Ihe president 
Prof O V Darbishire dealt generally with the 
subject of lichens in his address T ichcnologists of 
the list century typified in the person of William 
N>Undcr (1822 1899) wire almost entirely oppose! 
to Schwendener (1829 1919) Ihey felt that his 
theory of the dual nature of lichens w is not true and 
that the a it inomy of the group of lichens was 
threatened This old contrast between systematist 
and physiologist is now almost gone Systematic 
lichcnology is now in suih a state that an appeal is 
made to lichcnologists t > work through lichen groups 
genera or even species monc graphically The diffi 
ciiltv of defining a lichen species is < ften very great 
1 his IS in part due to the fact that the hchen fungus 
anat mically as a rule the predominant partner in 
the simple system of symbiotic co operation existing 
in the licl en has thrown overboard the structural 
tr iditions of its free living saprophytic or parasitic 
ancestors The result is that the rock forma of two 
a Ihe I species will in structure often be more like cne 
in ithcr than thej will be like their respective normal 
bark iiihabitmg parent forms 1 he evolution of the 
hchen is proceeding along very definite lines fr m 
the flat crustaceous but areolate to foliaceous up 
right f liicecus and finally true fnticulose forms 
The highest physiologic il differentiation is reacled 
in such forms as Cladinia where we get stem and 
dorsivcntral leaf clearly separated Other papers 
were c i tnl utc 1 on I piUemic PI int Diseases by 
Mr 1 T Brooks Ihc Tungi found growmg in a 
Blackbiid s Nest by bir H C Hawley an I an 
account by Mr J Ramsbottom of An unpublished 
Monograph on Discomycetes by M C Cooke Mr 
J Ramsbottom was elected president for 1 124 Miss 
G I ibtcr vice president and Messrs W | Uowson 
and C J Sharpe to the council 

Tnr autumn meeting of the Society of German 
Chemists w is held at Jena on September 26 9 and 
iboi t SIX hun Ired members were present in spite 
of the present diflic ilties No festivities of any kind 
took place except the jierformance of Cioethe s play 

Stella The following were among the subjects 
of scientific lectures in a very full progr imme Prof 
Dr Neubtrg Review of recent I'csearch in ferments 
tion chemistry an 1 demonstration of methods of 
determming tl e direction of fermentation and fixing 
mtermediate products Prof I emmermann The 
position of Germany as regarls supply of artifiaal 
fertilisers the prospects of enlargmg the yield to 
such an extent that Germany can grow her food 
supply at home Expenments were described for 
partially replacing phosphoric acid by colloidal 
sihac aad Dr Edeleanli Description of the process 
NO 2818, VOL 112] 


of refining certam kinds of petroleum (such as 
Rumanian and Californian) contauung a large amount 
of unsaturated and benzohe hydrocarbons by liquid 
sulphurous acid and of the apparatus constructed 
for this purpose by the Boraig Works This process 
permits the manufacture of a good burning oil and 
the production of the other components of the 
petroleum m their onginal condition Prof Dr 
Stock deplored the poor financial condition of ex 
penmontal chemistry at the German high schools 
and remonstrated against the reduction of this most 
import int branch of chemical education Prof 
Dr K Hess Review of recent leSeirches on cellulose 
The simple cellulose molecule is represented by 
t iHuO, as stated by Prof Green thirty years ago 
Detailed investigation of the cuprammonia solution 
of cclhiloso has proved this to bo correct Prof 
Lmck A new proposal for the working up of the 
magnesium chlondo waste liquors in potash works 
In ten sections more than eighty lectures were given 
on various problems of pure and applied chemistry 
industrial law education etc 

The annual report of the Meteorological Committee 
to the Air Council for the year ended Mirch 1923 
lias just been issued this is the sixtv eighth year of 
the Meteorological Office Of recent years much 
development and extension has occurred consequent 
on the necessary investigation of the upper air for 
the requirement of aircraft ind for naval and miU 
tary purposes Most public meteorological work is 
now absorbed under Government management and 
without doubt this tends greatly to the advancement 
of meteorology The system of wireless weather 
reports from ships m the Atlantic is siid to be 
extremely eHicient the whole of the work on the 
ships IS voluntary and no ships charges are made 
ty the Marconi Company Some return is made for 
this voluntary help by broadcastuig two messages 
a day specially prepared by the Office for the shipping 
ipproacflung our western coasts About 500 ships 
regularly and voluntarily send returns m connexion 
wnth the work undertaken by the Marine Division 
and discussions of use to seamen are suitively main 
tamed The Forecast Division is on the Mert to 
take advantage of every opportunity to ensure 
improvement in the accuracy of the forecasts In 
addition to the Turopean observations data are 
received daily from 2 ) stations in the United States 
from Icelind and Greenland and occasionally from 
the steamship Maud of the Norwegian Polar Fxpedi 
tion Forecasts are jwepared three times each day 
for issue to the Press and special week end forecasts 
are prepared on Thursday and Friday The Chmato 
logical Division deals with all information bearing 
on climate I pper air observations entail much 
work and the British Ramfall Organisation is entirely 
under the control of the Meteorological Office 
Sir Humphry Roixeston has been appointed a 
physician in ordinary and Mr £ F Buzzard 
physician extraordinary to the Kmg 

Mr T Sheppard of the Hull Municipal Museums 
and Dr r W Woodhead have been elected honorary 
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life members of the Leeds Naturalists Club and 
bcienttfic Aseociahon in recognition of their worlf 
in Yorkshire 

Dr J H Jfans will dehver the Van der Waals 
memorial lecture at the meeting of the Chemical 
Soaety to be held at the Institution of Mechanical 
Fngmeers Storey s Gate Westnunster S W i on 
Thursday November 8 at 8 p m 

Sir Olivfr J Lodge will deliver his presuUntial 
address to the Rdntgen Society on X rsys and the 
Atom at the Institution of Electncsl Engineers 
Savoy Place Victoria Embankment WCa on 
Tuesday November 6 at 8 15 p m Tickets of 
<idmission can be obtamed from the Hon Treasurer 
of the Rbntgen Sooety 33 Newton Street W C 2 

Sir Archibald Garkod Regius professor of 
medicme at Oxford is to deliver the Harveian 
oration of the Royal College of Physicians of London 
in igtn Dr C Singer will deliver the hitrPatnck 
lectures on November 0 and 8 at 5. p m on Tho 
History of Anatomy and Mr Fdmund Gosse the 
I loyd Roberts lecture on Personal Relations 
between Medicine and 1 iterature on Tucsd ly 
November 20 at 5 1 m 

Dr Andrfw Bali our has been appoint<*<l by 
the transitional executive committee under the 
chairmanship of the Minister of Healtli to be 
Director of tho School of Hygiene which is to be 
established in London Tho foundation of the 
School which was referred to m Nature of July 28 
p I4<» was made possible by a gift of two million 
dollars by the trustees of the Rockefeller foundation 

Sir j roRTBScuE Flannery has accepted the 
invitation of the Giuncil of the Junior Institution 
of Engineers to become president of the Institution 
in succession to Capt H Riall Sankey Hisinduction 
will toko place at a meetmg to be held at the Royal 
Society of .Arts on Friday December 7 when he 
will deliver hiS presidential address Marine Pro 
pulsion during fifty ye irs lickets for tho meeting 
may bo obtamed from the Secretary of the Institution 
39 Victong btrect 

A DISCUSSION on The Reproduction of Sound by 
I oud Spiakers arranged by the Physical Society and 
the InstfIMion of Flectrical Engmeers will be held on 
November 29 in the hall of tho Institution of Electrical 
Engineers There will be two sessions 5 30 7 pm 
and 8 9 30 pm and durmg the afternoon visits will 
be made to the studio of the British Broadcasting 
Company at Savoy Hill 

From the mcomo of the R 38 Memorial Pn/e 1 und 
a sum of twenty five gumeas wall bo offered as a pn^e 
^the best paper received by the Royal Aeronautical 
Society on some subject of a technical nature in the 
science of aeronautics Other thmgs being equal 
preference wall be given to papers which relate to 
■irshipg The prum is open to international com 
pebtum Intendmg competitors should send then- 
narnes to the Secretary of the Royal Aeronautical 
Society 7 Albemarte Street London yf i oa at 
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before December 31 with such information in regard 
to the projected scojpe of their papers as will enable 
arrangements to be made for their examination The 
clobiny date for the receipt of papers will be March 31 

A Plant Pathologist is required in the Botanical 
Division of the Department of Agriculture of the 
Union of South Africa Tho duhes of the post will 
primanly be connected with carrying out pathological 
investigations regarding the outbreak of diseai.© in 
tobacco C indidates must possess a university 
degree and have taken botany and the allied sciences 
in the final examination I orms of application may 
be obtained from tlie Secretary Office of the High 
Cominibsioner for the Umon of South Africa Trafalgar 
Square M C 2 The latest date for the receipt of 
applications for the position is November 20 

Ai the statutory meeting of the Royal Society of 
rdinburgh held on Monday (Jetober 22 the following 
ofiicers were elected — Pre\tdent Prof h O Bower 
I trr PtfsidenU Major General W B Bannerman 
Dr W A Tait JVincipal J C Irvine The Rt Hon 
1 ord Salvesen Prof J H Ashworth and Prof T H 
Bcare General Secretary Prof R A Sampson 
Secretanes to Ordinary Meetinf,s Dr A I au ler and 
Prof W Wright Smith Treasurer Dr J Currie 
Curat w of Itlrary and Museum Dr A Cnchton 
Mitihell Councillors Prof H Stanley Allen Sir 
Robert Blvth Grcig Dr J Ritchie Prof L Maclagan 
Wedderbum Prof T H Brjee Prof J \ Simpson, 
Prof DArevW Thompson Su: James Walker Prof 
I T Whittaker Prof H Briggs Mr W I Calder 
wood ind IVof T J Jehu 

Thl annual meeting of the British Association of 
Chemists w u> held in the Chemical Department of the 
I luversity of Birmingham on Saturday October 27 
under the presidency of Dr Herbert Levinstein who 
was it elected for anithcr year of office Dunng 
this meeting the laboratoneb and workshops of the 
I mversity were thrown open for inspection and an 
exhibition of reseirch apparatus ind specimens was 
arranged by the teaching and research staffs of the 
I mversity The British Association of Chemists 
winch was founded in 1917 exists to safeguard the 
economic and general mterestb of chemists and to 
secure wider recognition of the national importance 
of the profession The qualifications for admission 
to full membership are either (i) a university degree 
or ojuivalent diploma with one year s practice m 
applied or teaching chtmutry or (2) a sufficient 
general education and scientific training with seven 
years of professional practice At the present time 
there are about no full members This Association 
issues a quarterly Bulletin m which are published 
the annual report of the Council the Proceedings 
of the Association and other matters appertaimng 
to the material and professional welfare of its 
members These activities melude an unemploy 
ment benefit fund an appointments bureau and a 
legal aid fund 

The Streatfeild memorial lecture was delivered at 
the I insbury Techmeal College on October 25 by 
Mr £ M Hawkins who took analytical chemistry 
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as Ins subject I irst among the (jualificdtions 
re<nnrcd in the inalyst is accuracy and tru&tworthi 
ness to which should be addeil the ability to decide 
to what degree of ic curacy his results attain 
Secondlj there is the need for rapidity to be 
issociated with accuracy is few students realise 
the speed of manipulation which is required of them 
when they obtain a post after leaving college 
ihirdly it is rf greit importance that stii lents 
should cultivate the gift of expressing results suitably 
in a repert Much gotxl experimental work is marred 
by the inability of the chemist to write up his results 
in such a way that the bearing of the work can be 
projjerly appreci ited by those who read the report 
The chemist should not lie eisilv moved from an 
Ojiinion formed after (.arefiil consideration of results 
obtained bv patient investigation In conclusion 
the lecturer stated thit of the three cl isses of 
men prxctising chemistry namely works chemists 
public analysts and consultants the first class will 
grcatlv outnumber the piibhc anilysts when trade 
revives while consulting chemists will be men of 
wide experience ind high attainments who will lie 
calle 1 upon by m iniifacturers to solve their problems 
and shouli be highly remuneritcd for such work 

Missrs Whlldon am> ^^LSL^Y Liu 2 Arthur 
Street W C 2 have just sent out a new catalogue 
(New Senes No 9 1 123) of second hand works on 
ornithology compiled with them usual care It 
contains nearly 1300 titles and shpuld be seen by all 
interested in the subject 

Mr W H Robinson j Nelson Street Newcastle 
on Tyne his just issued catalogue No g 1923 of 

R ire and Standard Rooks offered f »r s ile by him 
Many looks of science voyages an I travels are 


included and there is a very interesting section on 

Amencana 

Mlbsrs H K Llwis and Co Ltd 136 Gower 
Street W C i have just issued a list of the new bcxiks 
and new editions added to their Medical and Scientific 
Circulating I ibrary during August and September 
As it IS practically a list of the medical and scientific 
books published during the months in question it 
should be a useful guide to others than subscribers 
to the hbrary 

Pari III of bother in s Catalogue of Science and 
Technology has just reached us from the publishers 
(140 Strand C 2) It gives the titles of and in 
manv cases comments ujion upwards of 1500 works 
on the subjects of istronomy and astrology chrono 
logy geodesy horology and dialhng Manv very 
rire txxiks are included among them being a unique 
stir atlas entitled Uraiiographia Bntanniia 
published in 1750 and reportetl to be hitherto un 
known The catalogue should be seen by all who are 
nterested in books dcalmg with the subjects named 

Mi-ssbs W and G Toyll I td 12 1 123 Charing 
Cross Road W C 2 have sent us a copy of their 
catalogue (Dept No 3 September) of second h ind 
liooks some 700 in number which they have for 
hsposal The catalogue is classified under the 
headings General bacnce Mathematics Astronomy 
and Surveying Mathematical lables the New 
Physics Gener il Natural History Anthropology and 
hthnologv Evolution Variation Heredity Genetics 
Botany Zcwlogy Microscopy Collectors Manu Us 
Geology Pakeontology ind Biography We Icam 
that Messrs Foyle have recently organised a new de 
partment for the supply of books rUating to science 


Our Astronomical Column. 


\fw Covft Ihe first lometary discovery of 
tj23 w IS made on October 14 at 13' i8»2 (»M 1 
by Mr Duiibi ico at Kasan The comet was of 
migmtudcSo and its position was R \ 7' j6 42*67 
south declination 20 37 31* The daily motion 

wis +( 40* south 4” 51 Ihe ripid motion 

in licates that the distance from the earth was small 
I nfortunately owing to deliys in Russia the 
news did not reach western huropc until October 23 
ind h\ that time it may be inferred that the comet 
had passi 1 below our southern honzon 


Two JvRfF I IRLIIAI I s — Mr W F Denning 
writes that n the evenings of October 16 and 17 
V ery fine meter rs w ere seen in the south west of 
Engl ind llic first apjitared on October 16 at 
9 28 I M and w IS well observed by many persons 
in the c nintics c f Olouccsterslure Somerset and 
Devon It gave a brilli int illumination Its height 
was from ilxiiit (3 to 44 miles and it passed from 
above Poole Ikirsct to a few miles south west of 
Reading Iho radiant point was indicated in 
A^ila at 301 -9° 

The fireball which appeareil on the following 
night October 17 at 11 57 p m was of extraordinary 
splendour and created a startling effect upon many 
persons who were in a favourable position for witness 
mg Its full tfect About ten observations have 
come to h md from Cornwall Devon Gloucester and 
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Somerset and from these it is indicated that the 
fireball pursued an horizontil flight at an elevation 
of ibout 35 miles above the earths surface The 
radiant point was situated in Hercules and not far 
born the north western hon/oii it the time of the 
meteors appear ince The illumination it gave was 
estimated as greater than that of the full moon and 
dutmg its Bight the nucleus gave a succession of 
three vivid outbursts of remarkable intensity 

The Spiral NiBiLiT — Mr J H Reynolds replies 
m the October issue of the Ohstn ate ry to the articles 
of Prof PtiTiiiD and Mr Gifford m the beptember 
number The latter had objected that the number 
of tbe spirals approached half a milhon which would 
give an improbablv high m iss if they were composed 
of dust expelled from the Galaw Mr Reynolds 
notes that many of the small nebute suspected to be 
spirals at the I lek Observatory have been shown at 
Mt Wilson to be nebulous nuclei of a different 
character from spirals Ihe number of known spirals 
does not exce^ 2000 

The great difference of illumination between the 
nucleus and the outer portions of the spirals is con 
bidered fatal to their t^ng external galaxies similar 
to our own 

Further the unsymmetneal distribution of the 
spirals in galactic longitude has to be considered m 
any discussion of their nature 
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Research Items 


Gypsy Slavfry — Dr M Caster m the Joumil 
of the Gypsy Loyo Society (Third Senes vol ii 
Part 2) publishes a remarkable senes of facta drawn 
from a case decided in Moldavia in 1851 which 
shows that at that time the sale of Gypsies must have 
been comparatively common as there seems to h ive 
been a fixed or at any rate normal pnee at which 
slaves were sold The persons offered for sale fill 
mto four groups including vanous trades some 
her^itary and others in which the son practises a 
craft different from that of the father Sales of this 
kind go back at least to the beginning of bftcenth 
century 

The Secretary Housl in Maryiand — M i 
T V Lochwood contnbutes to the Brooklyn Museum 
Quarterly (July 1923) an account of this historu 
Iwuse The site was granted to Henry bcwnll tf 
London who arrived with his family in Maryland 
m 1661 and the house was named after him Secretary 
of the PhDvmce a large landowner and i min of 
high importance It was occupied by him and his 
family until I is death in 1663 and the remarriage 
of hib widow to Charles Calvert 3rd Baron Baltimi re 
third I and Proprietor of Maryland The house is of 
bnck laid in I Icmish bond and is a typical beventeinth 
century Virgmia or Maryland housr of the wealthy 
class All the furniture shown in the house it 
present dates before 1725 Mr lochwood s article 
fully describes this interesting buildmg and its 
contents and is illustrated by a senes of good photo 
graphs 

Antiquarian Work in roYPT — In Ancient Lgypt 
(Part 2 1923) Sir W Flinders Petne desenbes an 
important tomb on the shore clifi at Byblos twenty 
miles north of Beyrut A fine obsidian vase bears 
the name of Amenemhat HI and the tomb maybe 
safely assigned to the penod of the Xllth dyn isty 
The Syrian objects are of even greater importance 
as the tomb furnishes a firm startmg point for the 
dating of Syrian types and for the rcUtions of 
Egypt with Syria Ihis paper is followed by 1 
a report by M Noel Giron of the French Embassy 
on a tomb found at Sheykh hadl in the eastern 
deserts dating from the Old Emgdom and contain 
mg Aramaic inscriptions These point to a Jewish 
settlement so far up in Egypt as early as the reign 
of Manasseh and the mention of Tirhaka shows that 
the family went back to eighty years before the fall 
of Jerusalem Their natural familiarity with Greek 
words objects and thoughts through the Greek camp 
of Tahpenes throws strong light on the cnticism of 
the prophetic books 

The Chinese Junk and Sampan— At the ninth 
Indian Science Congress the proceedmgs of which 
are reported in the Journal of the Asiatic Souely of 
Bengal New Senes vol xvm 1922 No 6 Mr J 
Homell companng the Chmese junk and sampan 
concludes that the sampan is ultimately denved from 
a modification of the double canoe m use until com 
paratively recently for sea work throughout Polynesia 
and in a simple form still employed on inland waters 
m India and that the junk is m turn a development 
of the sampan type The truncate transom bow and 
stem of the sampan probably represent cross plankmg 
fitted between me bows and stems of the two canoes 
fomimg one double canoe while the two projections 
that curve upwards from the stem of the sampan 
appear to be ^ homdlogues of the up curved stems 
of the two hulls in the double canoe form In the 
gome way the median rudder of the sampan and 
the junk and the anchor platform that giyes a square 
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bow appearance to the junks ire what would be 
expectetl if these crafts developed from two canoe 
hulls joined together by a planked deck platform 
Ihe facts point to the range of the sea going double 
canoe havmg extended in former days to India and 
China the inventors and users being the iniestors of 
the present Polynesi in race who probably occupied 
the maritime districts of China at the time the C hinese 
left the ir original homelanJ in north east Central Asia 
(.Air/E AND fxcirrMENr from Blood — In the 
Psychologic A Reiuw (Vol 30 No 5) Prof G M 
Stratton gives a very interesting account of his 
attempt to verify a popular belief It is widely held 
that cattle react powtrtuUy and perhaps instinctively 
to blood and to get defimte expression of this view 
from persons accustomed to observing cattle he ob 
tamed testimony from a largo number of cattlemen 
They all replied to the effect that nothing cist is so 
irritating or exciting to cattle as the smell of blood 
As to the kind of emotion aroused there was less 
inanimity some ascribing it to angor others to fear 
aversion or curiosity The reports however were 
quite clear thit blooil did have a marked emotional 
elfcet To determme the tmth of these views ex 
jienmeats were carefully conducted on cattle in the 
Berkeley Hills Both cows and horst s bloil were 
used under careful expeninental con litions TEe 
experiments provtd however more excitmg to the 
experimenters than to the cattle In generil the 
obUrvations showul that while mdmdu^ cattle dis 
played mild interest there was little of that excite 
ment spoken of ^ the cattlemen no herd seizure of 
alarm or rage The author concludes not that the 
cattlemen h^ no grounds for their belief but that 
they were wrong in ascribing the excitement to blood 
alone when excitement occurred it was probibly 
due to the presence of blood m umon with other 
factors — « g with cnes of pam or with the sight ot 
wounded cattle He believes that the reaction of 
cattle to blood and probably of human beings too 
IS less of a native physiological reflex than is commonly 
thought being Ivgely influenced by special expen 
ence 

An Artifictai Pi ant Cell — Dr D 1 Macdougal 
has found an mtercstmg method of attick upon the 
problem of the permeability of the pi int cell and the 
faitors that cause it to vary (Proc Vmer Phil Soc 
vol 62 pp I 25 i9-»3) He converts i Soxhlet 

extraction thimble mto a semi permeable cell by 
impregnaUng the cellulose with vinous sulistances 
inalogous to those entenng mto the composition of 
the natural plasma membrane and plant wall sat h 
os pectin agar lecithin etc bubscquently the rate 
of cndosmosi of such cells is noted when thev arc 
filk i With sugar solution ami immersed in t xtemal 
solution containmg different salts The rate of entry 
of these salts into such cells tan be tullowe 1 by con 
ductivitj measurements the exosmosis of sugar can 
also be estimated quantitatively Potassium 10ns 
^ow a high rate of penetration into such cells with 
very htUc action on the colloid in the wall calcium 
on the other hand penetrates least but exerts a 
powerful amegating effect upon some of the colloids 
The rate orradosmose mto the artificial cell increases 
as the penneabilitv is lessened and is thus usually 
most vigorous when immersed m the solution of a 
calcium salt 

Oils FROM Indian Pi ants — The Indian Institute 
of Science Bangalore contmues to public m its 
Journal under the editorship of Dr M O Foster the 
zeeults of the examination of the natural {Mroducts of 
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India Among recent papers mav be noted two from 
the Department of General and Organic Chemist^ 
namely (i) a report upon cashew kernel oil by C K 
Ritel J } Sudborougn and H !■ Watson (vol vi 
part 6) The cashew nut is the fruit of Anacardxum 
ocudentalf I inn an evergreen tree mdigenous to 
S iml Central America now cultivated in India 
The nut contains some 42 per cent of oil but has not 
been much used as a source of oil because of its ready 
sale for dessert and for use m the preparation of nut 
chocoKte (2) Ilongay oil extracts 1 from the seeds 
of out of the comment st of In lian trees P ngamta 
glabrt Vent is used in Hindu mehcinc for the 
treatment of skin diseases the oil 1 as been fully 
reporte 1 upon 1 y R D Desai J J budborough and 
H I Watson (vol vi part 5) From tl e Hio 
chemical Department appears a paptr by Gilbert J 
iowler and Talwar Dinanath (\ol vi part 7) upon 
the productun of sugir lurng the nponmg of the 
fruit of Iia<ts a I ngxfol a 1 he see Is of this plant 
are uscl for oil ind the luthors point out as possibly 
of commercial significance that if the fruit is gathered 
and stored a few diys under suitable conditions 
sufficient sugar may be found m the pulp after re 
mov2d of the seeds tc make this waste prod ict avail 
able as a source of alcohol upon fermentation 

Si n Ac iDiTY AND Light Intensity — In a pam 
plikt published by the Cimbndge Lniversitv Iress 
entitled Studies in Soil Acilitj — the Importance 
of the I ight Factor Mr J L Sager gives an account 
of ecological studies c imed out in the Alpine I abora 
tory of Ld I mnaca Valois Switzerland Soil 
samples were taken near the roots of dominant plants 
in and around the forests of a district characterised by 
(.neiss t,ranite and schists Hydrogen ion concen 
tration measurements were made by the colonmetnc 
method on extracts prepared by shikint, the soil with 
V, Iter and filtermg after standmg for tlurty minutes 
Tables of P values lominant plants and amount tf 
shacle show that several plants usually desenbed as 
calcicole are not confined to the alkaline soils and also 
bnnt out 1 correlation between soil acidity and light 
intensity The aciditv of the soil steadily decreases 
on passing from the deep shade of the spruce forest 
through Ae lesser sliade of the larch forest to the 
open whilst the soils exposed to the scorching sun 
it still higher altitudes above the forests are only 
slightly acid Cases of high acidity with high light 
intensity occur only where the soil is badly aerateci or 
fretjuently waterlogged The author advances the 
hypothesis that light is able to lessen the acidity of the 
soil 

Spi i IPS c ROSSFS IN CocHi FARIA — The condition 
of polyploidy or species with one or more extra sets 
of chromosomes is being found with surprising 
frequency in plant genera The latest case of the 
km 1 IS described W Mr M B Crane and Miss A F 
Cairdner {J urn Genetics vol 13 No 2) in species 
of Cochlcana They find that C offictnahs and 
C alpttta lave 28 chromosomes C danxea 42 and 
C anglxca 40 50 all the numbers being thus multiples 
of 7 They have also made crosses between the 
various species with interesting results that are as 
vet incomplete The range of variation of the F. 
offspring IS m some cases neater than the combined 
ranges of the parents The interesting condition is 
disclosed that the forms with higher chromosome 
number do not have larger nuclei and there is some 
indication that the higher numbers have arisen 
through some process of fragmentation or transverse 
fission Further investigation will lead to a more 
complete analysis of the changes involved This is 
also the beginning of a valu^le and much needed 
increase m our knowledge of species hybrids 
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The Molluscan Genus Sculptaria — In west and 
south west Africa there is found a small but beautiful 
little genus of land shells first desenbed by L Pfeiffer 
in 1835 under the name Sculptana has been 

recently proved anatomically by Dr E D^ner 
(Arch MoUusketxk 1923 No 4) to belong to one of 
the more pnmitive groups of h^coids the Endodon 
tidae A considerable collection of these shells 
which was made by Mr P R Frames when serving 
with the Northern Force m the campaign m German 
South west Afnca m 1914-15 having been placed 
with other material in the hands of Mr H C Bumup 
he has been able to give a monographic account of 
the genus (Aun Natal Mus vol v) Three new 
species are desenbed bnn^ng the total up to eight and 
the whole are carefully differentiated and illustrated 
with excellent figures orawn by the author himself 
Standard Inductance Coils — ^Tho Bureau of 
Standards has issued a leaflet giving detailed instnic 
tions for the construction of a senes of single layer 
mductance coils suitable for laboratory standaras 
Ihc senes of inductors 17 m nunib^ have been 
designed to cover the approximate mductance range 
of 8 to 5000 microhenncs Fach successive coil 
arranged m order of magnitude and beginnmg with 
the smsUcst has 50 per cent greater inductance than 
the preceding coil Very httle mechanical skill is 
required to make t)icse coils It is a real step in 
advance when you can give instructions at once to a 
mechanic il assistant to make coils of any specified 
inductance Ihese coils m conjunction with a 
variable air condenser form a very accurate and trust 
worthy wavemetcr Full working diagrams are given 
and the costs for material and labour are very small 
To those who remember the difficulties of measuring 
or calculating small mductances twenty years ago 
the ease with which standard inductances even those 
which have to bo used with high frequency current 
ran now be constructed is wonderful 
Intbrelrombter Experiments in Acoustics and 
Gravitation — I he Cdrueme Institution of Wasbmg 
ton issues as Pubhcation No 310 a report by Ptm 
, Carl Bams on further experiments in which the mter 
ferometer is used for the measurement of very small 
quantities These are m the mam a development of 
the acoustic investigations with the pm hole probe 
already described in Pubhcation No 310 1921 

Pressure variations at a node are converted into 
static pressures through the intervention of the 
pm hole and measured at a mercury U gauge read 
by displacement interferometry The pm hole probe 
responds effectively to nodes m organ pipes but 
Ignores the antinudes With a device so sensitive to 
nodal regions the constmehon of a pin hole resonator 
suggested itself Great difficulty was encountered 
in the constmction of the pm hole Both the size 
and the slope of the walls are critical A s ilient pm 
hole generates acoustic pressure a re entrant pm hole 
acoustic dilatation and there is neutral behaviour 
between the two Withm its restricted field the pm 
hole resonator serves admirably for the acoustic 
survey of the interior of a room in which an organ 
pipe is soundmg If the phenomena were visible the 
room would probably have the stratified appearance 
of a vacuum tube stimulated by electric discharge 
For a given portion of the pipe nodal regions alter 
nate with anti nodal regions quite irregular in dis 
tnbution but none the less fixed m position An 
account is given also of work on gravitation m which 
an endeavour is made to ascertain with what accuracy 
the constant may be found in a self contamed 
^paratus under ordmary laboratory conditions 
Ine results are encouragmg but the experiments are 
not yet completed 
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Physical Chemistry and Physiology at the British Assoaation 


Interfacial Phenomena 

I N the Physiolw Section at the recent meeting of 
the British Assoaatioa at Liverpool important 
communications on this subject were given by Prof 
W Ramsden and collaborators and some remarkably 
pretty demonstrations were shown 
Mr J R Bruce and Prof W Ramsden showed that 
egg albunun became irreversibly coagulated at the 
gas water surface even when all such mechamcal 
disturbances as could compress the adsorbed protein 
film laterally were stnctly excluded The solubihtv 
or msolubility of the adMrptum was ascertained tn 
i,itu by subjectmg the ngid adsorption surface to 
three different treatments — (i) it was washed from 
below viith large volumes of water (2) bile salt was 
introduced mto the depths of the underlving solution 
(3) it was made contmuous with a surrounding sur 
face of water mamtamed m a clean condition and of 
full normal surface tension If the surface ngidity 
persisted it was argued that the adsorbed protein 
had lost its initial solubihty It was concluded that 
wi^ egg albumm coagulation took place by the 
catalvtic influence of surface conditions and that 
gross mechamcal factors played no essential part 
mechanical surface coagula should be termed 
massed surface coagula 

Irue coagulation was a dehydrating condensation 
of the ammo and carboxyl groups of large numbers of 
neighbouring protem molecules Metapratein forma 
tion was a precisely similar condensation of a rela 
tivdy smaJJI number of molecules The size of the 
complexes formed depended mamly on the concentra 
tion of the protem at the tune when the reacting 
groups were activated Protein adsorbed at a 
gas/water mterface was highly concentrated and the 
denaturation which followed resulted therefore in 
tlie production of coagulated protein It was also 
shown (by method 3) that egg albumin fibnnogen 
and edestm became irreversibly coagulated within ws 
than five seconds of attammg a gas water surface 
Mr J Brooks and Prof W Ramsden showed that 
mterfaces betweoi water and benzene or water and 
paraffin m the presence of vanous emulsifjrmg soluble 
solids wen m some cases mobile m others rigid The 
existence of such mobility showed that Bancrofts 
theory that stabilisation of emulsions was effected bv 
1 conttHuous emulsifjnng shell with two different 
surface tenstons on its two faces was m need of 
important modification 

In cases where the cmulsifymg substance consisted 
of msoluble sohds m fine suspension evidence was 
given that the chief factor determining which of tJie 
two liquuls became dispersed m the other was the 
angle of contact formra between the bquid liquid 
mterfaces and the sides of discrete solid particles 
Methods were given for ascertainmg m which of the 
two liquids the angle of contact wan obtuse and it 
was found that fli every case it was this liquid which 
became dispersed m the other 
Ihe demonstrations given by Prof W Ramsden 
and Miss A Mackenne to illustrate experiments on 
surface films were very beautiful One simple ex 
penment to illustrate the ngidity of surface films in 
certam cases can easily be repeated by any one a 
light magnet is floated on the surface of a saponin 
smution and an ordinary pivoted magnetic needle 
immersed m the same solution On bnngmg a 
magnet near to the vessel the surface maraet 
remains stationaiy while the immersed one follows 
the movements of the magnet outside just as readily 
as It would do in air , 
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As Prof Donnan pomted out m his presidential 
address to the Section of Chemistry many substances 
spread on water surfaces to a stable film one molecule 
thick All the molecules appear to be oriented 
parallel to one another and perpendicular to the 
surface Mr N K Adam who has employed this 
method for the determination of the cross sectional 
area of molecules gave a demonstration at the 
scientific soiree of the method of procedure He has 
lieen able further to show that these surface film s 
possess according to the conditions the properties of 
solids liquids or gases a fact of the greatest theoretical 
significince 

Ihe Properties of Membranps 
A lomt discussion on The Physical Chemistry of 
Membr ines m Relation to Physiological Science w as 
held by the Chemistry and PhjrsioJogy Sections and 
was openeil by I’rof H L Roaf A membrane was 
defined as a structure separating two phases it 
might be semi permeable or show perme ibility of 
\arymg grale and the presence of the membrane 
ni ide it necessary to consider the possibility of the 
occurrence of hltration osmosis electro endosmosis 
and othei related phenomena for the membrane 
limited diffusion and allowed differences of concentra 
tion of solutes on its two sides giving nse to various 
osmotic and electrical phenomena Physiology was 
largely concerned with the problem of the passige 
ot material across physiological membranes as 
example of these the lungs intestme kidney and 
salivary gland might be taken 
In the lungs there appeared to be no certam 
evidence that the membranes which had to be tra 
versed by the gases entering and leaving the blood did 
anything but slightly hmder diffusion — ^tho state of 
cquilibnum between blood and air was almost 
attuned and oxygen never reached a higher partial 
pressure m the blood than in the air nor did carbon 
dioxide ever have a greater pressure in the air of the 
alveoli than in the blood Diffusion was adequate to 
cxplam not only the ^utial pressures found m blood 
and air but also sufficed to account for the total 
amounts of oxygen and c abon dioxide traversing the 
membrane under all conditions 

The passage of substances across the membrane of 
the mtestme offered a much more difficult problem 
and one towards the solution of which we had made 
much less progress for here many facts seemed to 
be m opposition to the view that more diffusion was 
tht chief or even an important factor When the 
epithelium was removed from the mucosa of the small 
intestine for example absorption of its contents mto 
the blood was slower not quicker Again bloixl 
plasma could be absorbed completely from the lumen 
of the bowel into the blood m spite of the apparent 
identity of the contents with the fluid part of the 
blood hinally when absorption took place from 
the bowel the oxygen usage of the bowel had been 
stat^ to be mcrca!^ t e more work was bomg done 
by it under these conditions 
The kidney and the salivary gland presented equal 
difficulties that considerable work was done bv the 
kidney in concentntmg those blood constituents 
which were excreted was indisputable Similarly 
the salivary glands could not act by any mere filtra 
tion because apart from the chemical differences 
between the blood and the saliva there was the fact 
that the pressure reached in the salivary ducts when 
the flow was stopped by occlusion was as Ludwig 
Miowed much greater than the maximum artenm 
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press irc one theory winch had been advanced to 
explain this was that the secreting alveolus acted as 
an osmometer and attnu te 1 6uid from the blood but 
tins theory leaves us still in somewhat of a dilemma 
Some i^lls such as the red blood corpuscles appear to 
have membranes, at the r s jrfaces but others do not 
if in amoeba 1 e stained with an intra vitam dye the 
dve docs not escape into the surrounding water when 
the. surface of the am jel i is i unctured 

I rof F O Donn in spoke of membranes from the 
phjsico chemical aspect but exhil ited a good deal of 
sympathy and interest m the biological side of the 
quesbon which ho descnled as one of the most 
important issues concernt 1 with these physi o 
chemical studies The fact that membranes might be 
living structures might alter all physico chemical con 
captions particularly those based on the studj of 
states of thermodynamic equilibrium Living organ 
isms utilise 1 an envirrnment not in such an equili 
bnum were transformers and consumers of free 
energy an I environmental tqiiihl num meant non 
activity and e\ entual death Energy potentials 
might run up m one place and down in another so 
that interpretations would be difficult After re 
ftmng to the ttemiolynamic aspect of osmotic 
pressure Prof Donnan reviewed some of the theories 
which had been adsanced in explanation of the pro 
pcrties of membranes 1 he sieve theory according to 
which a semi permeable intmbrano actM merely as i 
sieve was rather discredited some firm of adsorp 


tion theory seemed more attractive for example if a 
substance is negatively adsorbed it will be repelled 
from the walls of the pore so that pure solvent alone 
passes through As a modification of this we have 
various views of ionic adsorotion which ore capable 
of explaining manv facts Ine formation of a Helm 
holts double layer on the walls of the pore would 
explain why the mobihty of one ion can be reduced 
more than that of the other Different concentra 
tions of electrolyte on the two sides or a lifferent 
mobility of 10ns would cause a flow by produemg 
electro endosmosis The alteration effect^ m hquid 
liquid potentials when a membrane was uiteiposed 
might also be explained on similar Imes (A separate 
paper contnbutod to the discussion by Dr E B R 
Ibrideaux also dealt with membrane potentials con 
sidered as liffusion potentials ) The product of the 
ictivities of two ions on either side of a membrane 
permeable to both were the same — this is the ex 
planation of the facts of membrane eq iilibnum 
(Donnan equilibrium) and is of considerable import 
ance to physiology Ihe explanation of differential 
penneabthty as given by Meyer and Overton was 
that one of the constituents was soluble in the sub 
stance of the membrane while the other was not 
this view IS not acceptable to physical chemists 
Also the suggestion of Clowes that the reversal of 
phase in a memlrane of emulsoid structure might 
explam a changed permeability of membranes cannot 
be entert lined 


Science and Social Service 


''I HF presidential address leliveral by Sir George 

H Kmbbs at the New Zealand meeting of the 
Australasian Association for the AJvancement of 
Science in January IJ23 entitled Science and its 
Service to Man reviews Ihe recent wlvinces in the 
fields of astronomy relativity atomistics radio 
activity spectroscopy and various branches of 
chemistry including biochemistry metallurgical 
chemistry and a number of technics applications of 
synthetic chemistry There is a brief nitice of the 
Hutherford Bohr theory of atomic structure and 
the properties of colloids in I of vitamins ire dis 
cussed together with the functions of the ductless 
glands and their relation to hum in development 
The following extracts from the address are of par 
ticular interest 

Ihe highest product of civilisation is not the 
mere maintenance of man on the planet but such 
maintenance as makes him a student of that vast 
universe of which physi ally be forms so utterly 
insigmftcant a part -a student developmg faculties 
by means of winch he can appreciate bwuty magni 
licence majesty and indeel the whole range of 
things spiritually appcrceive I or intellectu illy grasped 
— a student capable of solving tlie most apparently 
hopeless oral lems 

Nevertheless in addition to these intellectual gifts 
the proper study of science may result in ira 
porlant material advantages At the same time it 
must be recognised that seieiitific advance has 
introduced previously unsuspected dangers and 
while it IS essential that nations which desire to 
preserve their mdependeme should study the ippli 
cition of science to warfare the terrible weajpms 
wluch modem discovery places in the hands of un 
scrupulous nations an 1 the devastating nature of 
modem warfare cause one to tremble for the future 
history of mankind if means cannot be found to 
eliminate the evil Vital statistics clearly show that 
with the present normal rate of growth of populations 

NO 2818, VOL. 112] 


the world will m a comparatively short penoJ 
become mcapable of supporting its teemmg nulhons 
in spite of the possibilities of increasmg the pro 
ductivity of the soil 

The overspill of dense populations provokes situa 
tions from which apparently there is no escape for 
it involves agreement is to expansion and the 
much discussed question of burtb control has to he 
senously considered A review of the whole realm 
of Nature warns us that there may be no way of 
cscapmg the great issue May it not be then .iccepted 
that is long as human nature is what it is now war 
is certam even if it be not inevitable The way c old 
come m peace but only through a world wide dis 
ciplme vastly more thoroughgomg than any discipline 
we dream of at present 

The adlress concludes with a plea for the creation 
of a national appreciation of science for improvement 
of scientihc education and for the development of 
research 

Our hope is to see a new spint bom here No 
one knows what lies on the knees of the go is But 
there is something within the mind and heart of 
any raeat people which responds to the dream of 
excellence and inflames when the vision of national 
destmy is before it Our Mother land has had a 
great past Is its offspring here ifi southern seas 
illumined by the gem pointed cross and the blar 
ing pomp of Onon to nse to material to mtel 
lectual and to moral greatness among earth s 
(leoples > If so the path is strenuous but glorious 
All visions of ease and luxury are but opiates and 
lead to destruction We shall need to gird ourselves 
for the task and create for ourselves a world where 
our sons knowmg something of the splendid mysteries 
of the boundless universe and also of our own little 
world will excel in the art of using to the full the 
heritage our nation has given ns Tlien indeed will 
science have rendered noble service to the sons of 
Australasia 
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The Frenophone 

A NOVEL form of telephone receiver called the 
Frenophone (Fig i) the invention of Mr S G 
Brown has been exhibited recently at the Royid 
Society conversaziones and at the Exhibition of 
Scientihc Apparatus held in connexion with the 
British Association meeting at 1 iviT^xiol Its chief 
feature is the amplification of weak signals to great 
loudness without loss of puntv m the rendering It 
18 thus of especial value in wireless telephony such as 
Inoadcosting where unmng and orchestral music must 
be faithfully reproduced without the sort of distortion 
assouated with infenor gramophones 
This novel loud spe^er depends lor its opera 
tion upon the high degree of fnction cxiatmg between 
a moving surface of optical glass and a pad of cork 



Fc I — The (nnopbonc Ini«t enlarzed w of be re olv c 
Khm d k with ork fr cl on p«l 


or similar substance The coefiiaent of fraction 
especially when the glass surface has been lightly 
treated with a tacky compound is so high that very 
shght changes m a constantly applied pressure be 
tween the pad and glass produce enormous fluctua 
tions m the tangential drag between them 

In practice tne glass surface is made in the form 
of a disk revolved slowly by a gramophone clock 
The pad consists of a small steel disk fa^ with thm 
cork The pad is laid upon the glass its back being 
pressed upon by a light flexible pm which in turn 
18 fastened to the reed of a Brown telephone head 
lece receiver The pad is linked by rems to the 
laphragm which is of the usual loud speaker type 
and IS fixed at the base of a trumpet 

Speech currents in the receiver coils actuate the 
reed settmg it in vibration These vibrations im 
parted to the pad appear as oscillatory changes of 
the steady pressure of the pad on the glass disk 
Correspfmding large changes of the pull of the pad 
by its reins upon the diaphragm result in great 
amplification of the speech emitted from the trumpet 
The great merit ot the instrument as compared 
with other forms of loud speaker is ^e combmation 
of loudness with punt> flie sounds ot the various 
musical instruments are mdividualised mth absolute 
fidehty to the original 
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University and Educational Intelligence 

Belfast — ^Mr R W Livingstone has been 
appointed vice chancellor of tlie Queen s University 
Mr Livingstone who is tutor and librarian of Corpus 
Chnsti College Oxford is the author of various 
publications in defence of classical education 

Cambridce — Mr h W Rice jumor honorary 
chairman of the General 1 lectric Comp my Schenec 
tady New York has sent on behalf of his board of 
directors a check for five thousand dollars to Sir 
Ernest Rutherford to use to advance the work over 
which he presides The gift to the Cavendish 
I alwratoiy is in ■mprcciation of the debt which the 
General 1 lectric Company owes to the Cavendish 
rofessor and his to workers in scientific research 
Ir II C I evis ch irman of the British Thomson 
Houston Comp my has sent a che<iuc for 250/ for a 
similar purpose These gifts will be usctl to supple 
incut existing resources for research in the Cavendish 
I aboratory 

Mr M Dixon Emmanuel College has been ap 
pointed senior demonstr itor in biochemistry 
GiAsrow — ^The subject for the cssajs to bo sent 
in competition for the Thomson pnze m geography 
for the session 1923-4 is Dwellmgs in I ands of 
Equatorial Climate their Types Mitenals and 
Ccographical Distribution 1 he competition is re 
stnctwl to matniulatcd students ot the umvcrsity 
for the session 1923 4 The latest date for the 
receipt of essays is October 20 1924 E ich essay 
must be distinguished by two mottoes accompanied 
by a sealed letter bcinng on the outside the same 
mottoes and containing a declaration subscribed by 
the author that the ess ly is entirely his own They 
should be sent to the C lerk of the Senate 
I ONOON — Mr Geoffrey F Duveen has given the 
sum of 10 000/ for the establishment of a University 
lectureship in otology 

The title of reader m plant ecology has been con 
ferred on L>r F J Salisbury of University College 
The followmg doctorates have been conferred 
I> Sc in Chemtstry Mr R Ray (University College) 
for a thesis entitlixl Studies on Boron and bilica 
and E W J Mardles for a thesis entitled A Contn 
button to the Iheorv of Colloidal Chemistry based on 
Studies in the Colloidal Chemistry of Cellulose 
Derivatives and other papers I) Sc in Phystes 
Mr H P Waran (Lmversitv CoUeg^ for a thesis 
entitled Disintegration m Discharge Tubes D Sc 
(feonomtes) Mr H Einer (Lon ion bchool of 
Fconomics) for a thesis entitled Representative 
Government and a Parliament of Industry 
Manchfstlr — The followmg ore amoim the 
persons on whom the new chancellor the Farl f 
Crawford and Balcarres will confer honorarv degrees 
on the occasion of his installation on November 10 
Mr J G Adami vice chancellor of the University of 
T iverpool bir James G 1 razer bir Vrthur Keith and 
bir Thomas H Warren 

Oxford —By the recent death of Dr A R iinbaut 
the poet of Radchffc observer btxomcs vacint It 
was in memory of Manuel Johnson one of Dr 
Rambaut s predecessors that the Johnson memorial 
prize vras founded This prize is usually offered 
every four years for an essay on some astronoimcal 
or meteorological subject It has been awarded this 
year to G M B Dobson I mcoln College 

The Burdett Coutts scholarship in geology has been 
awarded to L I A Edgell University College 
The Halley lecture for 1924 wdl be delivered by 
Prof John Joly professor of geology and mineralogy 
Trinity College Dublin 
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Tbf University of King s College Windsor Nova 
Scotia 18 to be moved to Halifax A large part of its 
buildmgs was destroyed by fire in 1920 and its work 
has since been earned on with much difficulty m 
cramped and uncomfortable quarters The Carnegie 
Corporation of New York will make a large grant 
towards the expenses of re establishmg the college at 
Halifax where its work will be earned on m association 
with the L mversity of Dalhousie Its engineenng 
courses will be discontinued 

In accordance with the terms of the will of the 
late Sir Archil aid Dawnay the Royal Institute of 
Bntish Architects has awarded one scholarship of 
50/ per annum to Mr R W Donaldson (Umversity 
of I iverpool) and two scholarships of 25/ per annum 
each to Mr R H Turner (L mversity of Liverpool) 
and Mr A E Cameron (Architectural Association) 
Mr C H Hutton (University of Liverpool) who was 
awarded a scholarsmp of 25! for 1922 1923 has been 
granted a renewal 01 his scholarslup for 1923 1924 
The scholarsl ips are intended to foster the advanced 
study of construction and the improvement generally 
of constructional methods and materials and their 
influence on desi(,n 

A PRIZE fellowship of 1000 Swedish kronor ofiered 
for research in science by the Swedish 1 ederation of 
L mversity Women has been awarded to an Enghsh 
woman Mrs Muncl Wheldalc Onslow Mrs Onslow 
IS distinguishe 1 for her work on the biochemistry 
of plants She has already been an N Fellow 
of Newnham College Cambndge and in 1915 was 
awarded a fellowship of the British F deration of 
University Women The Swedish award proves 
that tlie work of Bntish women m science is note 
worthy not only in Great Bntam but also m com 
petition with that of other scientific workers for the 
fellowship was open to the university women of 
eighteen countnes 

A LIST of qualifications for teachers in technical 
schools rerogmsecl by the Burnham Committee for 
salary purposes as equivalent to a degree has been 
approved by the Board of Fducation and has recently 
b^n issued as Appendix III to the Report of the 
Standmg Joint Committee on Salaries for Teachers 
in Technical Schools (H M Stationery Office 
Imperial House Kingsway I ondon W C 2 id net 
By post i\d ) In Section (c) Science and Technology 
the following qualifications are accepted — (1 ) Aca 
dtmxc Quahncalt ns Associate of the Royal Oallege 
of Science I ondon or Ireland of the City and Guilds 
of I ondon Institute or of the Royal School of Mmes 
(11 ) Membershtb of Professt nal Soctehes Associate 
membership of the Institutions of Civil Engineers 
Mechanical Fiiginecrs or Llectncal Engineers pro 
vided that the Associate Memb^ship Fxamination 
has been passed and that three years engineenng 
experience after the age of 21 is reckoned as part of 
the qualific ition associateship of the Institute of 
Chemistry provided that the Institute s Fxamination 
for Associateship has been passed and membership 
of the Pharmaceutical Society and Pharmaceutic^ 
Chemist pros 1 led that the Qualifying and Major 
Cxaminitions hive been passed and followed by 
three years professional expenence (111 ) Mticel 
laneous Whitworth scholarship if gamed between 
1887 and 1922 and the first class CoUiery Managers 
Certificate if the holder has tlireo years mdustnal 
expenence after the age of 21 and has also obtained 
the diploma of a recognised mining college Ihis list 
may be modified from time to time and qualifications 
not mcluded can be submitted to the Board of Educa 
tion by Local Auttfonties for approval 
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Soaeties and Academies. 

Paris 

Academy of Sciences October 8 — ^M Atbm Haller 
m the chair — A Lacroix Notice on P Che Colm 
The greater part of Cohn s life was spent m Mada 
gascar where his work m geodesy meteorology and 
magnetism tormed the foundation of all subsequent 
work m these subieets in the island — Jean Pernn 
Radio chemistry of fluoreecence The theory dcvel* 
oped m an carber communication is modified to agree 
wi^ tile i baervdtion that m certam cases the fiuures 
cent body may enter into chemical combmat lu wnth 
the solvent (glycerol) or with oxygen The influence 
of ten perature on photo chemical reartions is also 
investigated — Ch Depdret F Arcehn and I Mayet 
The liscovery of fossil remams of man of the Aun 
gnacim age at So'utrd (SaAnc ct 1 oire) 1 hree com 
plrt skclLtors were discovered in positions which 
dchmtely prove bunal Drawmgs o' ih three 
skulls witn desenpbons are given The men 
belonged to the Cro Magnon race Aur^nacian period 
but differ m some respects from the Cro Magnons of 
Vd/ftre and Gnmaldi — ^Alex Vdronnet The forma 
tion of planetary systems and stellar systems — 
R Fortrat and P Dejean An attempt to construct 
a bobbin without iron giving mtense ma^etic fields 
J he solenoid was constructed of wires of electrolytic 
copper rectangular in section cooled by a rapid 
current of water Ihe apparatus as made could 
carry a current of 4740 amperes and absorbed 277 
kilowatts A field of more than 40000 gauss was 
obtamable — T.0UI8 de Broglie Quanta the kmetic 
theory of gases and Fermat s principle — L P Clerc 
A question of photogriphic perspective — ^Albert 
Portevin Remarta concemmg me relation between 
Yoimg B modulus and the atomic volume The 
equation expressmg the relation between Youngs 
modulus the density and the atomic m-iss given m 
i recent commumcation by Th Peczalski is identical 
with results arrived at by Fesserden m 1892 There 
is approximate agreement between the formula and 
experiment for certam metals but for others notably 
rhodium tnntalura and tungsten there are wide 
discrepancies tungsten for example giving 42 2 as 
the modulus igainst 8 o calculated — P vaiUant 
Fhe influence of small variations of temperature on 
the conductivity of sohd salts and the rOle of the 
humidity m this phenomenon The results of the 
expenmentb described lead to the conclusion that m 
solid salts the electneal conductivity is largely 
superficial and due to i particular condition of the 
surface layer This accoui ts for the marked mfluence 
of traces of moisture on the observed conductivities 
— Sorrel Polansation capacities with altemating 
currents — Marc Bndel Biochemical study on the 
compositioa of Monotropu hypopxiys Isolation of a 
new methyl sahcylate glucoside monotropitine The 
extracts of this plant contam two glucosides mono 
tropeme and monotropitine the latter being new 
they are readily separated by their different soln 
bihties m acetic ester The new glucoside mono 
tropitine has been isolated m the pure crystallme 
state Some physical and chemical properties are 
given It does not appear to be identical with 
gaulthenne — Rend Wuriaser Fncrgy yield and 
chlorophyll assimilation — k Maige Remarks con 
cernmg the formation and digestion of starch in 
plant cells The theory best in accord with known 
facts on the formation and digestion of starch m 
plants consists m regardmg these two phenomena as 
one to entirely distinct catalytic actions — G Truffaut 
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and N Bautonoff The influence of the sugar con 
centration of the media on the artivity of mtrogen 
fixing bacteria Both for the development of thfe 
aerobic baaUi m a non rntrogenoua mMium and for 
the fixation of mtrogen m those possessing this 
property low sugar concentrations of the order of 
X in 1000 are more advantageous than those usually 
employed — M Lemoigno The butyleneglycolhc 
fermentation of calcium lactate by bactena of the 
B submits group The formation of 2 3 butylene 
glycol and acetylmethylcarbmol by the action of 
bactena of the 6 subtilts group on calaum lactate 
has been proved The action u slow and difilcult 
to detect — BarthMAmy The action of water 
common salt sodium bromide and calcium chlonde 
on the spermatozoids of Rana Jusca and Btt/o 
vutgans — Weber Does the rupture of the 
branchial operculum at the moment of metamorphosis 
of Batrachians demonstrate the transmission of an 
acquired character ? 


Vienna 

Academy of Science July 12 — R Wettstem 
president m the chair — Fntz FrUchtl A contnbu 
non to the knowledn of the quahtative and quanti 
tabve distnbunon of Copepoda m the Plankton of the 
North Adnanc and of their ectoparasites Fhe use 
of graphic representation in ^tnbunon maps — 
Cerhard Ktrsch and Hons Pettersson On the 
destruction of atoms by « particles A study of the 
H pamdes produced when atoms are destroyed by 
swift a articles The ranges of the atomic frag 
ments (H particles) are 18 cm for beryllium 12 cm 
for sihcon 13 cm for magnesium m oir The ribo 
between the H particles produced and the number of 
a particles employed is about 10 * foi berylhuro 
6 X 10 * for silicon and magnesium — J Hepperger 
On the heliocentnc veloaty of meteors Theorebcal 
representabon of the relabve numbers of the frequency 
of meteors Assummg the hehoventnc velocity of 
the meteors to amount to 74 km per second the 
number of meteors per hour ascertamed by observa 
bon may be made to agree with the relative numbers 
— Juhus Zellner Cxmtnbubons to comparabve 
phytochemistry Chemical analysis of the leaves and 
flowers of Knautta syUiattca — Konstanba PUnnger 
ChemiCtil analysis of the leaves and flowers of Cham 
anerton angusHfoltim Quanbtabve determinabons 
show agreement in consbtubon for le ives and 
flowers -^haia Femberg Johann Herrmann T eo 
poldme RSgelspergcr and Julius Zellner Chemical 
analiuis of the bark of Acer campestre Corylus 
AveUana and Alnus tneana — Josef Einleger 
Jolanthe Fischer and Juhus Zellner Chemistry 
of heterotrophic Phanerogamia Loranthus was 
chemically analysed for the first tune Elements 
have been found m Viscum not previously recog 
nised — ^Hans Prxibram (i) A cnbque of the bans 

K itabon experiments mode by R G Hamson 
rudiments of the anterior limbs of axolotl 
embryos if excised and implanted m the same or 
neighbounng situations upside down (with dorsal 
and ventral surfaces reverse) develop into extrcmi 
bes which have the symmeby of limbs belonging to 
the oppomte side of the body These experiments 
do not prove a change of the upper side of tlie rudi 
ment mto an under side by the influence of the body 
as a whole It is an inversion of the polarity of the 
extremities which grow proxunally instead of distally 
The mversely transplanted rudiment is unpeded in 
the original direction of its growth by the adjacent 
parts <a the body (2) causes of animal colour 
mg The presence of dopa (3 4 dcoxyphenyl 
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alanm) m the cocoons of mght butterflies and saw 
flies causes spontaneous formation of melanine when 
water is admitted While m the case of day butter 
flies the sensibveness to light of the tyroBinase 
ferment plays a part in the adaptabon to the bright 
ness of the hack^und the adaptation of the nit^t 
butterflies is cauM by the degi^ of moisture The 
cocoons acquire a dark colounng on a moist dark 
background — Alfred Bhrenpreis (i) Curvature of the 
neck of the larva when the anunal pole of the ovum 
of TrtfOM aipesirts Laur has been punctured By 
punctunng the animal pole of ferblisra but sbll un 
segmentated ova of Irtton alfiestrts J^ur Przi 
bram s hypothesis has been confirmed that the 
prospecbve significabon of the animal half of the 
ovum IS m me formabon of dorsal parts of the 
embryo An anunal developed so far as to form a 
larva after puncture had its head bent dorsally at 
almost a right angle owing to a deep mdentabon 
in the neck due to the puncture (z) Transpl mtabon 
of the sperm of full grown IJrodelx Successful 
b uisplantabon of the whole sperm of Trtlon Crtstatus 
I aur by the autophorous method of Przibrom 
The transplanted spermatozoa were m good condibon 
even four months iftcr the iperabon their funebons 
were normal The formabon of the spermatophore 
was completed m eighteen days— August Jellinek 
ind Ihcodor Koppanyi Mentil capacity of rats 
with in uijiired bram Kinasthebc and opbeal 
experiments m trunmg rats the cortex of tlic cere 
brum cf which had been destroyed by thermo 
caut ry pr ved that the associative memory of the 
rats IS to 1 very large extent mdependent of the cortex 
of the cerebrum — ^lio Kunio and Leone re Brecher 
The causes f animal lolounng In vertebrates it is 
probably the tyrosine m the teguments and dermal 
coverings tl it supplies the chromogen Dopa 
as tlie element of pigment formabon could not be 
found m fish birds and mammalia — Leonore 
Brecher and Ferlmand Winkler The igreement of 
positive and negabve dopa re icbons both m 
frozen secti ns and extracts Frozen seebons of rats 
eyes of the scalp of dark haired men of the chrvsohs 
of Vanessa nrtica and the cocoon Bomlnx /non did 
not show any dopa reacbon dopa was found 
however both m frozen sections of tlie cocoons of 
Saturma pavon/a and Fr/gaster latieslrts and m their 
extracts — Walter Fmkler (i) Reflex acbon to 
ilsence of moisture of the marsh toad BottUnnaior 
tgneus Laur On dry clayey soil the toad remains 
stabonary the hind legs only m ikc an irregular 
olternabng movement which is a reflex acbon 
probably m order to save itself from diymg up and 
to get to the deeper mowter layers of eartl On 
dry ground the toads Uso lose the reflex of turmng 
round (2) The mfluence of external factors on th 
colour of the ms of marsh toads Bombtnalor tgneus 
I aur The golden colour of the ms of animals kefit 
on moist ground or moss does not change The ins 
of toads kept m aquana becomes whitish when they 
are lUuininatcd by a mmor from below the ins 
acquires a green metalhc lustre when thi animal is 
kept on dry ground When no hght is admitted the 
ins docs not change its colour (3) Experimental 
vanabon of the colour of the skm of toads Bom 
btttaior tgneus Laur and Bombtnator pachypus Br 
If the upland to id is kept on dry clay hght green 
spots appear on its back reiemblmg those of the 
marsh toi^ Grey marsh toads turn green on moist 
clay wlien kept m water and illuminated from 
beneath a golden colounng with a metalhc lustre 
appears on ^ two parotids reminding one of the 
bronro metallic lustre of the ground colour found m 
upland too^ 
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The Imperial Institute and the Develop- 
ment of Overseas Resources 

T HF Impcn\l Ftonomir (onfcrence has approved 
% srheme whereby the Imperial Institute is to 
be reconstituted a representative if the Department 
of Scientific and Industrial Research is to be one of a 
committee of three appointed to see that the Institute 
labomtones hmit their work to preliminary mquines, 
and the Galleries we to be closed m spite of the protest 
of New Zealand on the score of economy I he detailed 
at count which has just been issued by the Imperial 
Institute (Bulletin of the Imperial Institute v >1 xxi , 
No 1 pp IV + 289 price 35 6d) of its work m recent 
years Im been published at a very convenient time The 
Institute was founded m 1887 but until 1903 the work 
for which It was established was subordmated to the 
effort to run it as % soenl dub attached 1 1 a ballet It 
was reorganised in 1903 and in that year it befcdn the 
public ation of its quarterly Bulletin which now has a 
circulati n of 3000 1 opies and also issued the fii st report 
by Its Mineral Surseys Its efforts then to undertake 
the w rk for whith it was founded is ere handicapped 
by restrictions burdens and prejudices mhented from 
the former rej,une The Institute has howeser been 
steadily surmounting these difficulties and buildmg up 
in organisation bs which to help the utihsation of the 
vaned matenals still lying unused m the Frapire Over 
seas It works by three mam branches Its Depart 
ment of S lentific and Terhmt al Resear h investigates 
all kmds (f raw matenals and advises is to their 
prt fit able employment Its Inttlhgenre Department 
gives information and advice and is aided by tom 
mittccs of commercial technical and scientific experts 
wl irh deal with riw materials silk producti n rubber 
reseir h timber and the mineral resources of the 
1 mpire Ihe extensive museum attri tivcly displays 
the chief raw matenils and illustrates the ccographical 
onditions under which thev ire produced and the 
processes by wluch they ue utili ed 
The work ilready ichieved by the Institute is clearly 
of high val le Ihe liscovcry of the Udi coalfield 1 y 
one f Its Mineral Surveys would ilone repay all the 
expenditure on the Institute for that coalfield in the 
event of inv senous war m urth west Afnei would 
I e mvalu ible m the d (ci e f our colonics there ind 
It will pr lb ably develop mto a coilmg station of high 
importance from its position on the tropical Atlantic 
The disc n try of the monaaite sands of Ceylon has 
destroyed the former German monopoly liastd on 
Brazilian matenal Several of the Mmeral Surveys 
organised by the Institute have now passed away 
from It as they have developed mto mdependent 
geological surveys 

As to other natural products mvestigations m the 
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Institute laburatones or earned on elsewhere have 
removed from Indian beeswax the suspicion of adultera- 
tion that had arisen owing to its vaned natural com- 
position The Institute has helped to render tobacco 
one of the chief crops of Nyasaland It has shown 
why Indun barley to be serviceable for roaltmg must 
be shipped from Calcutta by Mav and from Bombav by 
June It has further helped India and the medical 
world by destroying the former monopobes held by 
Russia m santonin and by Germany m thymol It has 
shown that for many purposes the kapok of India can 
lie used mstead of that yielded by a different tree from 
Java It has assisted British Africa and the tanning 
industry by showing the value of the sant seeds of the 
Sudan and by finding British markets for South African 
wattle Its work on the commercial production of 
acetophenone m Western Australia promises useful 
results It has shown, m spite of the general view to 
the contrary, that Indian opium often contains a 
sufficiently high proportion of morphine and codeine 
to replace the supplies of Turkey and Persia which 
failed durmg the War It has aided tea and rubber 
cultivation in Ceylon, and the Sudan by recognition of 
the specul qualities of its gums It has helped to 
improve the cocoa of West Africa and develop its 
palm oil production It has secured the offer to 
Palestme of higher prices for £n silk than those paid 
for the material elsewhere It h‘\s shown that the 
Ctoion rUtottianus of Kenya Colony vields a \aluable 
drug, and that the Indian aconites indude several 
medicinal reagents, the production of which would be 
profitable to India and useful m medical practice It 
has given helpful advne m fibre and bean production 
in East Africa, in wood pulp manufacture m Canada, 
and in connexion with the mmerols, timbers, and drug- 
producing matenals of Australia and New Zealand 
1 he Institute has been helpful not onl> by encourag 
mg production, but also by avoidance of waste and 
dis ippointment m premature attempts to utibse 
materials in areas which cannot at present compete 
with more favourablv situated localities Meanwhile 
It collects information as to the position of such 
matenils, so that they can be reconsidered from time 
to time as the conditions alter 
The work in the Exhibition Gallencs of the Institute 
IS not the least important of its services The Impenal 
Conference has directed attention to the need for 
improved geographical education as regards the Empire 
Wc referred in an article (Apnl i 1922, p 403) to the 
Pubbe Exhibition G illents of the Institute as ‘ without 
question the finest illustrition of economic geography 
in the world ’ All the i hief materials of the Fmpire 
arc shown there with ingenious illustrations of the 
volume of output, their distribution throughout the 
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Empire, and the geographical conditions under which 
they occur Important geographical features are 
illustrated by models, such as those of the Victoria 
Falls and of important harbours, ethnographical 
factors by models of different races , the scenery of 
different regions by pictures and photographs , local 
handicrafts by collections of work, and Oriental 
artistic culture by decorated pavihons such as those 
of India and Cey Ion Statues of Cook and Raffles direct 
attention to great landmarks m histoncal geography 

In addition to the public gallenes there are research 
collections for reference by mdustnal experts and 
commercial mquirers The gallenes are unique as the 
only centre at which may be seen the opportui^es 
and resources of all parts of the Overseas Embire 
Although closed on Sundays, the gallenes have lo^ooo 
visitors a vear and 10,000 school children go in dosses 
under the guidance of their teachers and the Institute’s 
lecturer The loss of these gallenes would be educa- 
tionally deplorable 

The orgamsation of the Institute has proved well 
suited to Its work It u> managed by an executive 
council, mcluding representatives of the contnbuting 
states and colonies, with the Under Secretary of State 
for the Colonies as the chairman This arrangement 
secures widespread but voluntary association, and the 
Institute organisation may prove a useful model on 
which still greater expenments in Imperial to operation 
may be made 

That the Institute supplies a widely felt need is 
shown by the numerous mquincs sent to it from all 
parts of the Empire In 1922 it returned in replies no 
less than 1334 reports The chief subjects, in order of 
number, were tropical agnculture, mmerals, fibres, 
oils and oil seeds, food stuffs and fodders, timbers, 
drugs, and paper making matenals That the in- 
formation given by the Institute is of use to our larger 
Dommions os well as the smaller colomes is mdicated 
by the widespread ongm of the mquincs They 
mcluded m 1922, 121 from India, 89 from Austraba, 
89 from South Africa, 52 from Kenya Colony, 45 from 
Nigena, 37 each from Ceylon and the West Indies, 
36 each from the Gold Const and New Zealand, 35 from 
(anada, and a few from each of the smaller lolomes 
and protectorates 

It may be hoped that the reconstitution of the 
Impenal Institute will extend its usefulness and enable 
It to carry to full success the mam purpose for 
which It was founded The development of the natural 
resources of the Empire would then be assisted by m- 
vestigation mto the economit biology, geology, and 
geography of the Bntish Overseas Dominions through 
an institution worthy of the group of national saentific 
museums at South Kensmgton 
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Field Natural History 

(i) Htbndean Memories By Seton Gordon Pp 
XII +180 +65 plates (London, New York Toronto 
and Melbourne Cassell and Co , Ltd 1923 ) 155 
net 

(a) Shetland Pirates and other Wild Life Studies 
By Frances Pitt Pp 248+16 phtes (London 
G Allen and Unwin, Ltd , 1923 ) los 6 d net 

I T used to be said of leisured Englishmen tliat their 
first thought pf a mommg was — Wh-it shall 
we lull to day ? but m the present generation there 


survival is precarious It seems sajs Mr Gordon, 

to be only a question of time before this handsome 
bird shares the fate of the kite and the white tailed 
eagle for even to its most inaccessible [least ai cessible ?] 
nesting grounds collectors make their way every year, 
and to a collector a clutch of hen hamer s eggs is a 
pare of the first order 

Happily Mr Gordon has something to set against 
tils gloomy forecast Until three years ago, the 
whooper swan— Lygniw mustcus — had not been known 
to nest m Great Bntam sme e the end of the eighteenth 
century but on a certam loch which must remain. 



IS a steadily me reasing number of men and women who 
prefer p itiently to study wild animals in thnr h lunts 
and to learn as much as possible about their chancier 
and habits Instantaneous photognphs has idded 
greatly to the mterest and permanent vilut of this 
form of field sport and both the books before me owe 
much to the camera 

(i) Mr Seton Gordon s field studies have been 
conducted chiefly m the Highlands and Western 
Islands where land and water retain much of their 
primitive aspect and still harbour creatures that hive 
long been exiled from the low country Ihc hen 
hamer — Circus cyaneus — for example, though practi 
cally extinct as a resident m the mamhnd still rears 
Its young m the Western Isles although even there its 
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like the clan Maegregor nimeless b> day a pair 
of whoopers nared their c mng m 1918 and 1919, 
in 1 m 1920 two p urs nested there One nest, ’ 
sd^s the author 1 still mt ut as I write , the other 
his been lobbcd bi collectors As Chnstiins we are 
bidden to lose our enemies but as smful mortals it is 
something fir removed from a blessing that we mvoke 
upon these ncfirutis thieve Lnless vigorous measures 
art t iken to protect the m sis we shall lose this spit ndid 
bird onee more owing to the perverse curiosity of a few 
armchair naturihsts who will gi e ten times the price 
tor a Bntish laid egg of a whooper than he will pay for 
one laid m Iceland 

Mr Gordon pitehed his tent — an mconspicuous one 
no doubt— about fifteen feet from the w hooper s nest, 
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and succeeded m ttttinf, some excellent photographs 
He alwi>s entered the hide ac omp-uiied by his wife 
who prcscntl) left it riwmg away from the islind 
It IS useless t enter an> liidmg tent unless one is 
i ccmpinicd by i lompinun and unless that com 
pam n depots as ostinUtioi slj is possible All 1 irds 



can c nl one 1 t \ e rv few more than one so a human 
figure lenin^ tl eir mst stills their suspieions and 
causes them to return will ut deliv provided they 
h ive liecome i 1st med t the presence of the 1 iding 
tent which should if p silk be ere ted a few da>5 
presiouslj 

Beasts as well as birds rime under the autlors 
srrutmv The meident of a rillnt pursuing and 
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drivmg away a stoat reminds me how one summer 
evening a large rat was dnven close to my feet by a 
ribbit— presum ibly a doe protcetmg her young — was 
seized and severely shaken and limped awav squeahng 

It surpnses one that Mr Gordon who is at pams to 
defend the elurieter of mcrlms ravens and other birds 
of rivm should repeat without comment what one 
would fain to be calumny agamst the dipper — Ctnclus 
aqualtcus It is said to do much harm when the 
sea tr ut are spawning (p 51) We have the 
authorit> of the late Prof Newton to the effect that 

innumerable exammations of the contents of its 
stomach liave not only proved that the charge [of 
devourmg the ova of fishes] is baseless but that the 
bird clears off many of the worst enemies of the 
precious product 

Mr Gordon takes good note of the plants that grow 
m the waste pi tees which he loves The rose root is 
rec irded correctly os iedttm rAodjofa on p ai and under 
the obsolete title NAc drakt rosea on p 56 The illustra 
tions throughout are admirable The black backed 
gulls most ruthless of marauders seem as harmless as 
doves in lig I 

(2) 1 he title of Miss Frmees Pitts volume Shetland 
Pirates is reminiscent of Mignus Iroil and his 
daughters Minna and Brenda but it is of feathered 
pirites only that she has to tell namely the great 
skua or lonxie Stercoranu^ skua — and Riehardson s 
skui or seo tie — S parastiiais No deubt they live 
mamly by piracy harrying gulls so cruelly that these 
have to disgorge their catch and robbmg the nests 
)f other birds 1 ut Miss Pitt cl antablj thinks that 
both species do c ccasi nally fish honestly on their own 
account Ihesc rapieious birds arc descnlied m the 
first chapter each of the remimmg chapters recordmg 
tl e author s observation >f otl er birds and beasts 
I oth m captivity and m the wild She tells us how she 
used to dec 1 ire th it there was no onim il so wild that 
It could not lie tamed by patience and kmdness 
but her experience with a true wild cat — Felts stlvesiris 

wlueh she received as a kitten from Inverness shire 
1 rouglit her to i different opmion namely that none 
of that species e in be tamed or tramed (hig 2) 

One of Miss Pitt s most charming chapters deals with 
stoats and weasels but I feel unable to share her 
doubts about the purpose of the white wmter pelage 
assumed bv both these little carnivores m northern 
regions and by the stoat m parts of Great Bntam 
She cites the bluk tag on the stoat s tail as evidence 
against that purpose bemg protective coloration, 
hut It is surely not more conspicuous than the white 
s ut in the general protective colour of a rabbit Miss 
Pitt s suggestion that a white ei at better enables an 
animal to endure cold than a dark one receives no 
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support from the arctic fauna, for while the land 
mammals m polar regions are white m their snowy 
environment, the pelagic mammals — whales, seals 
walrus, etc — remam dark The polar bear, hugest of 
Urside, would encounter far more difficulty m stalkmg 
seals— bis favourite food — ^were it not for his white 
mantle 

Miss Pitt has undertaken useful analysis of the bam 
owl’s bill of fare In twenty-eight pelts or castmgs 
taken at random from the roostmg-place of a bam owl, 
she identified the remams of iia small mammals and 
3 small birds " In less than a month that owl had 
eaten 6d mice and rats and 46 shrews, a record that I 
suspect lew cats could equal ” A cat, it may be noted. 



might kill the shrews, but would not eat them therein 
showmg a discnmination which it were well that 
gardeners and others would observe between the 
beneficent msectivore Sorex and the destructive 
rodents Mus and Evotomus 
Besides the expenence gamed through long hours of 
vigil in a hidmg-tent, Miss Pitt has nude still more 
intimate acquamtance with many wild animals, not as 
mere pets, but as free companions and messmates Of 
these, the most mtellectual were a pair of ravens, which 
spent much of their tune “ ragging ” the cook alter- 
nately with her cat , the most docile was a merlin 
hawk, the most playful a pme marten (Fig 3), which 
came as a “ kitten ” from the Cumberland Fells, and 
quite the most foolish and awkward was a brown 
hare There is much entertamment, as well as sound 
mfomution, in both these volumes 

Herbert Maxwkli 
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Earth and Sun. 

Earth and Sim an Ilypotlusu of Weather and Sunspots 
By Ellsworth Huntmgton With a Chapter by 
H Helm Clayton Pp xxv + 296 (New Haven 
Yale Umversity Press , London Oxford Umver- 
sity Press, 1923 ) 23f net 

F or half a century or more, it has been known 
that the earths magnetic condition vanes Jin 
stnkmg similanty with the state of acUvity on the 
sun’s surface Many attempts have been made to 
establish similar connexions between meteorological 
phenomena and the sunspot cycle, but only withm 
recent years has it beoi possible to record mdisputable 
success m such attempts The ele- 
ment most clearly aftected is, as 
might have been expected, the tem- 
perature Koppen’s work, sup- 
ported by that of several other 
wnters, demonstrates that at sun- 
spot maximum the mean tempera- 
ture of the atmosphere is slightly 
less than at sunspot mmimum The 
difference is small, bemg o^ 6 C m 
the tropics, and falhng to o” 4 C in 
temperate latitudes It seems not 
unlikely that the dimmution at sun- 
spot maximum corresponds rather 
to mcreased terrestrial absorption — 
due to a greater amount of ozone 
in the upper atmosphere — than to 
dimmished output of radiaUon from 
the sun I he sun sends out m- 
treased corpuscular emission, and 
almost certainly mcreased ultra- 
violet radiation, at times of sunspot 
maximum, so that it would be rather surprising were 
its total radiation to be dimmished at such times 
On the other hand, intensified short-wave radiation 
would probably produce more ozone, whidi would 
intercept a larger proportion of radiation on its way to 
the earth s surface 

Small as is this temperature variation, it may be 
expccUd to produce important effects upon other 
terrestrial phenomena Such effects would show a 
connexion with the sunspot cycle, possibly almost 
as close u. tliat shown by the temperature varia- 
tion Itself Hence the fact that a meteorological 
phenomenon is strongly correlated with the solar 
activity does not necessarily imply that the connexion 
IS direct and mdependent It is doubtful whether any 
other mdependent solar meteorological effect has yet 
been established, though some remarkable secondary 
effects are known For example, Mr C E P Brooks 



682 


NATURE 


[November io , 1923 


has shown that the great Afncan lakes Vittorw and 
Albert show variations of level amounting to several 
feet practically m synchronism with the sunspot curve 
the maxuna of the two curves occurring together The 
ramfoll m the drainage basms does not show a corre 
spondmg vination and it seems probable that the 
high level at sunspot maximum is due to decreased 
evaporation owing to the lower air temperature 
Agam Douglass has found several cases m which 
the growth of trees as mduated by the thickness of 
their annual rmgs has \ ined nearlj m synchronism 
with the solar cjcle this is clearlv an index of some 
more immediate solar meteorological effect whether of 
thermal origin or not 

Ihe quest! n as to a pissible influence of solar 
activity n the barometn pressure is one which has 
received considerable attention In the case of this 
element the solir effects must necessarily be more 
compile ited thui in the cast of temperature where 
the viniti ns are hkel> to be cserywhere of the 
samesi^n it igisentime though with local differences 
of magnitude The total itm sphenc pressure upon 
the tarth can srarccl> be ippreeiabl) affected bv the 
suns 1 inges so that if the sohr influence increases 
the press ire in one rcgi n tl ere must lea countei 
vailing change m other regions The diftculty of 
detecting such efft ts is learl> mu h greater than 
that of dcmonstriung the tcnperiture changes — 
Itself an esictmg tisk Anv su h biromctnc changes 
whirl occur ippeir to he small ind must I e obtained 
by averaging the results from a number of statuns 
if these hippen to be distributed icross the borders 
of oppositelv iffecUd regions tie effect sought for 
ma) ilmost or quite can el out m anv ease it requires 
extremely detiilcd research to establish chuiges of 
particular sign m different regions and to ascertam 
the limits of these regions 

Such investigations liave of late )ears been pro 
sccutcd vigorously and not without valuable results 
by a nu nber of Amenran meteorologists amongst 
others — and are recorded by Mr LUswe rth Huntington 
m his new book The sub title of this work is \n 
hypothesis of weither ind sunspots it is a om 
panion v lime to his recent Ixiok on Climilic 
Changes wlich dealt mamly with past relali mships 
between the earth and sun while the present work 
IS concerned with existmg connexions Ihe Iculmg 
idea of both books is that terrestrial meteorology 
depends partlv on purely terrestrial conditions and 
partl> on changes m the solar activity the latter 
are supposed to act chiefly through variations m 
barometric pressure and espeaally m the number 
location and intensity of c> dome storms It is also 
claimed that there is on important sjlar activity 
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effect on atmospheric electnaty The eluadatirm of 
such questions as these is obviously a matter of great 
mterest and significance and it is very convenient to 
have a summary of the present state of knowledge of 
the subject set out as is done m this book The author 
has himself devoted enormous labour to this kind of 
mvestigation and wntes both with enthusmsm and 
with a wide acquaintance with the literature concerned 
But to the reviewer it seems thit much more evidence 
IS required before it is safe to accept many of the 
condustons which the author regards as established 
In particular the evidence for any regular effect of 
solar activity on barometric pressure and atmospheric 
electncity seems inadequate There seems however 
to be a case for a connexion between sunspots and 
c> clones in certam tropical regions 
A considerable section of Mr Huntington s book is 
devoted to the mverse problem of planctarj influence 
upt n solar activity Mr 11 Helm Clayton contributes 
one of the four chapters in this section and it is rither 
surpnsmg to see m this chapter what seems to be an 
error elsewhere expressly pointed out by Mr Huntmg 
ton namely that the tidal influence of the planets 
on the sun is inversely proportional to the square of 
the distmcc of the pi met from the sun Minv at 
tempts 1 iv e liccn mode to relate the s inspot v ma 
tions t j planetary periods but with doubtful s icccss 
The period of Jupiter (ii 86 jears) is not very diftcront 
from the mean sunspot period (ii a vears) but the 
distrepanc) is sufficient to render it very problematical 
whether inv relationship between the two can be 
credited oven when illowance is made fer the dis 
turbmg influence of the other planets Mr Huntington 
puts forward a hypothesis of electrical mfluence by 
the planets upon the solar atmosphere but at present 
this IS almost purely speculative Such questions may 
le easier to dc ide when the nature of sunspots is 
better understood than now \t the moment it is at 
least a possible view that the mun sunspet variation 
IS due to some intrinsic solar period S (. 

Biology and Sociology 

Ftsays of a Biologt U Bj J uhan IIuxlcj Pp xv + jo6 
(London Chatto and Windus 1923 ) -js 6 d net 

T his bnlhant book though somewhat disfigured by 
ovcrlappmg and repetition in certain parts is 
one of the most suggestive and enlightening works for 
the populansation of science which have appeared for 
a long time It rovers a wide field and Mr Huxley 
shows himself m it a man of wide interests many parts, 
and an easy and attractive stjle of writing He has 
two senous articles covering much the same ground, 
on a new rationalistic conception of God a sound 
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and careful survey of the relations of biology and 
soaology , a charming essay, full of careful observa- 
tion, on the manifestation of emotion m birds , a h(^t 
satincal discourse called ‘ Philosophic Ants ’ on the 
relativity of our conceptions, two admirable discussions 
on sex psychology and on the biological approach to 
progress and last, but not least, seven sonnets mtro 
ductory to each chapter They are quite good sonnets 
too 

It would be impossible in a short review to give 
an> idea of the varied contents, and it would spoil the 
reader s enjoyment to pick out the plums too freel> 
But one may mdicate the author s attitude on the 
more important topics of whu h he tre its 1 he last two 
papers contam his attempted rationalistic reconstruc 
tion of the idea of God being cm tnalysis and elabori 
tion of the statement that the conception of (lod 
alwajs represents man s idea of the powers operatmg 
m the universe It will be notiecd that the see e nd e f 
these papers delivered at Woodlirooke at the sixth ol 
the Unity Histor> Schools appro uhes more neirl> on 
the side of divme personalit) and of eommun il religion 
to the ordinar) attitude of the Chure hes 

It IS not to be supposed that Mr Jluxicv weakens 
an\ where in his allegiance to positive s letue lie tells 
us in the first paper that a 1 iw of N ature is nc t some 
thing revealed is absolute not something imposed n 
phenomena from without or from ibov e it is no more 
ind no less than a summing up m genei ilised fonn 
of our own c bserv itions of phenomena He idopts 
in fact entirely in this mitter the positi n whieh Dr 
E W Hobson has been illustrating si fully m his 
recent Gifford Lectures Students of CornU will note 
with interest that the sciincis ire i liitrar h) the 
subject matter of one constituting the foundati m f r 
the next in the senes Ihc relition of biology to 
sociology IS elaborated more than once in the beck as 
an illustration of this Sociology subsumes ill the 
conclusions of the lower or earlier sciences and idds 
to them vanous new consider itions or laws of its own 
With man m fact there has been a radical < han„e m 
evolutionary method due to his power of transmitting 
the results of abstract reasomng by ( olleetive tradition 

Many readers will find the chapter on^ Bird Mind 
— * Us n ont que dc 1 &me — the most dehghtful thmg 
in the book The account of the egrets honeymoon 
in Louisiana is almost too good to be true Apparently 
they sit side by side for hours together with their long 
necks intertwnned m a true-lovers knot 

Mr Huxley is right, after all, in givmg the first 
place m the book to the essay on progress, wluch puts 
the doctnne so usefully and eonvinangly from the 
pomt^of view of the biologist It was certamly a 
serious omission, as he points out, to have had no 
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chapter on this aspect of the subject m Progress and 
History We can see the human facts so much more 
clearly as they arise from the common biological 
evolution of universal life From this point of view 
progress is seen to consist m an increase m the control 
exerted by organisms over their environment, and in 
their indcjKndence with regard to it , m an mcrease 
m the harm(n> of the parts of oiginisms m an 
increase m the psjchical powers of wilhng of feelmg 
and of kn iwing In short progress is the growth m 
power and harmony of the soul md man being the 
crown of uiimate existence embodies the prmeiples of 
prtgress most eoinpletely I S Mahvin 


The Petroleum Industry 

A Handbook of the Petroleum Industry By Dr D T 
Di> 1 ditor in ( hief In 2 vols Vol i Pp 
x + 964 Vol 2 Pp \i+ioo6 (New York J 
Wiley and Sons Ine Londm f hapman and Hall 
ltd 1922) 2 vols 7,1 154 net 

T his work wluch might iptlv be termed the 
Redwood of Amencan jHtroleum literature, 
has been wnltcn with i very definite purjiosc in view, 
namely as an iid to the l>est utilisation of c il and the 
development of new resources to offset the impendmg 
sh irtagc I supply m the United States In i stnkmg 
preface the editor m chief Dr I) ly diseussi s dis 
passionateh the truth of a situation whi h many 
people both m ( reit Bntam and m \menei seek 
to gloss over usually from self interested motives 
Hnefly the situation is this there exist less thin 
twenty years resources of petroleum in the United 
States at the present rate of supply ind demand To 
this we may add tliat one fifth of the total eil require 
ments of that country latterly has been denved from 
Mexico but m Mexiio also there his been i stirtlmg 
decline in output noticeable recently due pnncipally 
to salt water enero ichment m some of the most pro 
ductive wells Small wonder then th it senous mmded 
Americans (and Europeans too for that matter) are 
apprehensive of the future ind that the seveial 
sfieculists responsible for this liandbook ai/ actuated 
by i common me live that of contnbutmg their 
speciil knowledge to this volume m the hope that 
more oil may lie found and better utilisation be 
given It 

Written expressly for the pubhc the work makes a 
more direct appeal to the engmeers who produce and 
refine oil and it may be said at once that the sections 
concerned with these aspects of the mdustry are by far 
the best From the point of view of the general public, 
the enormity of detaU, the size of the work (nearly 2000 
pages of comparatively small type), and the impression 
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It lonvejii at first jilanoe of being t highlv technical 
•treatise will probably prove rather overwhelming 
though It IS to be hoped that these factors will not be 
detrimental to a wide nrculation and thus defeat the 
mam objects of its production 
The work is much more than a mere compilation 
P if teen spceialists in different branches of the mdustry 
have contributed to its undertaking and as a standard 
book of reference it thus stands alone No one man 
be he a Heaven sent genius can c omprehend adequately 
the intricate ramifications of the oil industry of to day 
no wntten work the product of a single human brain 
can possibly do justice to a subject the rapid evolution 
of which depends on progress along so many highly 
specialised branches of natural science 
Yet like all things material there are obvious dis 
advantages m the co ordmated essays formmg the 
substance of this work Not the least of these is the 
strong Amencan bias noted throughout also the 
apparent lock of appreciation of problems which beset 
others than those engaged m the Amencan petroleum 
industry After all though we readily admit United 
States supremacy if measured m terms of aimual oil 
production the Old World may surely claim a modest 
share m the research and invention which have contn 
buted t ) the wonderful progress of petroleum te h 
nology within the last half century Amencan m 
dustnal problems are not necessanly Lurasian nor are 
Amen an sc luti ns to those problems necessanly final 
to foreign operators Hence without for one moment 
tasting inv rcflecti ns on the high mont of the work 
It seems to us that a far wider purpose (thus a corre 
spondingly greater value) would ha\e been served had 
the bo ik been planned on a more broad minded mter 
nail ml basis with something more than passmg 
mtnti n f oil affiirs external to the United States 
This inUrnati nal element had it existed would 
ha\e Lihnctd the detailed discnptnn if the strati 
graphy structures ind oil occurrences of North 
Amine i with s mt thing more thin i few cursory para 
griphs f simihr 1 urasian entena as given by Mr 
r (i (lapp responsible f r the first section on The 
Occurren c of 1 etrolcum Mr 1 H I ahee m the 
second SI ti n on Pield Methods in Petroleum 
Otology w Id have been compelled to demand (with 
great advantage to tlie section) more space to deal with 
methcxls applicable t< other than simple phases of 
geohgical surstying Mr R O Smith would likewise 
have miluded some de riptiun of tlie impregnated 
sediments well known in huripean mdustnes m his 
section on Asphalt while Mr 1) E Days section 
on Oil Shale would have pr filed by some acxount 
of Luroptan occurrences and methods Perhaps these, 
and similir omissions will be remedied m future 
NO 2bi9 VOL 1 1 2 ] 


editions of the work at all events most of the other 
sections are so good that it would be a pity if this were 
not done thus making Day s Petroleum Industry a 
standard work m every sense of the word 

H B Milner 


Our Bookshelf. 

FncHon By Dr T E Stanton Pp xiv+i8a 

(London Longmans Green and Co Ltd loaa^ 

lar W net ^ ' 

In recent years considerable advances have been made 
m our knowledge of lubneaUon static fnction and the 
resistance exerted by fluids on bodies moving through 
them The importance which this knowledge has for 
engmeers can scarcely be overestimated and it is 
fortunate that the man who has had the greatest share 
m makmg these advances has been able to find time to 
write a complete account of the whole subject 

In the term friction Dr Stanton mcludes all the 
agencies by which the movmg parts of a machme are 
retarded and their energy dissipated First of these 
in importance comes fluid resistance and the first 
chapter is devotrf to viscosity the physical property 
on which all fluid fnction depends The second 
chapter on the External hnction of Fluids opens 
wth an account of the application of Newton s pnnciple 
of dynamical similanty to fluid fnction and the results 
of a wide range of expenments, on the flow of fluids 
thrtugh pipes are discussed from this pomt of view 
The remarkably wide scope of the discussion of the 
surface fnction of fluids may be judged from the fact 
^ estimated from expenments 
on the flow of hquids or gases m pipes from direct 
expmmcnls with sheets of metal exposed edgewise 
m the wind from meteorological observations from 
tidaJ data ind from observations of the velocity of the 
wmd dose to the surface of a flat plate All these 
methods lead to nearly identical results 

Chapter 111 is devoted to the hydrodynamiral theory 
of lubncation rtcent work is summansed and an 
mterestmg account is given of the mathematical 
considerations which led to the dist every of Mitchell s 
method of lubmalmg tlie thrust blocks of a steamers 
propeller sfaft 

It IS Pirl ips to \x rcgi cited that the descnption of 
H^dy and Di ublcday s recent researches on boundary 
l^ncitijn has been compressed mto one paragranh 
The apphcation of this work to engmeennV has not 
yet gone very far but it seems probable that develop 
mmts m that direttion may be expected m the near 
future The remammg chapters on Rollmg Fnc 
tion and on Fnction and Heat Transm^ion ' 
mtroducc problems about wluch htUe is known but 
perhaps for t^t very reason they are as stimulatmg 
as any m the book 

The engmeer will find useful mformaUon m every 
chapter but it is to the physicist that the book mak(» 
Its strongest appeal It would be difficult to pick out 
from the whole range of physics a better example than 
the subject of fncUon affords of the mterdependence of 
mathematical and experimental methods The logical 
TOy m which the matter is arranged serves to emphasise 
this pomt of view q 
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Real Matkemattes Intended Mmidy for PracUeal kn 
gtneers as an Atd to ike Study and Comprehenston of 
Mathematics By E G Beck (Oxford Technical 
Pubhcations) Pp ix+306 (London Henry 
Browde and Hodder and Stoughton 1922 ) 15J net 
Are engineers as bad as they pn tend to be, or at any 
rate, as Mr Beck wishes us to believe > His desire is 
“ to bring about a change of attitude tow irds mUbe 
matics,’ ‘ to show the thing is an actual tangible 
reality, instead of as a collection of rigid and unrelated 
rules and formulae ” He asserts that ‘ the physical 
realities of mathematics have become swathed about 
with wrappings of mystery and suggestions of the 
supernatural ’ No doubt there is still room for 
improvement in mathematical text books , but Mr 
Bick must be smgularly ignorant of modem text hooks 
if he imagines that these sentences are anythmg but i 
libel on them 

In any case if modem mithemalical text books are 
at fault, their improvement will not be sciurtd by 
Mr Beck s methods At bottom there seems to be 
nothing in his explanations that is not contained 
in most of thi decent school books — only Mr Btck 
talks a lot In addition he says some absurd things 
rhe most striking example is perhaps the discovery 
that v'-as- -S 

Mr Beck s views on mathematical teachmg irc best 
understood from the following self revelation I he 
ability to solve a dififerential eijuation is, of itself not 
worth five seconds of effort to acquire , but if such 
ability enable a man to design mac hines or structures 
more economically, or if it serve him as a key to the 
recorded experience of others its value woulcl cleirly 
be so enormous as to he beyond the scope of ordmary 
means for estimation In other words the only 
justification of mathematics is the c realion of dividends * 

The Social and Political Ideas of some Great Medtamd 
Thinkers a Senes of Lectures delivered at King’s 
College, University of London 1 ditcd by Prof 
I J ( Heamshaw Pp 223 (London, Calcutta 
and Sydney G G Harrap and Co , Ltd , 1923 ) 
I2S 6d net 

This volume contains eight studies of political thought 
in the Middle Ages which, with two exceptions, appear 
substantially m the form m which they were delivered 
as a course of pubhc lectures in King s College, London, 
during the autumn of 1922 Seven of the lectures deal 
with individual thinkers, beginning with Samt 
Augustme and the City of God, ’ a composite produc 
tion by the Rev A J Carlyle and the editor, and one 
of the exceptions mentioned above, and ending with 
“ John Wychffe and Divme Dominion ’ also by the 
editor It will be noted the term ‘ Middle Ages ” is, 
chronologically, if not theorcUcally, hberally interpreted 
The remaining lectures deal with John of Salisbury 

g J F Jacob), St Thomas Aquinas (Rev F Avehng), 
ante (E Sharwood Smith), Pierre Uu Bois (Eileen E 
Power), and Maniho of Padua (J W Allen) The 
Prmcipal of King’s College contributes the mtroductory 
lecture, m which he draws an illummatmg distmction 
between political theory and politick thought, and fully 
justifies the claim for Ae mterest of the subject to the 
modem reader who is not specially concerned with 
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medievalism as a whole Ihe lectures cover the de- 
velopment of the idea of a national state out of the 
theory of an mtemational organisation, spiritual or 
temporal, and are therefore not without bcarmg upon 
political theory of the present day 

Hunters of the Great Piorl By Vilhjulmur Stefansson 
Pp 288 + 16 plates + 2 maps (London Calcutta and 
Sydney G G flarrapandlo ltd 1923) 7f (>d 
net 

In this volume Mr Stefansson recounts some of his 
early experiences in the Arctic when he was a member 
of the LcffaiRwell expedition m 1906-7 lie tells of 
his trivels with the 1 skimo, how they taught him to 
hunt to accept their diet and mode of life to build snow 
houses and generally to live in comfort in a region 
which people will persist m regardmg as inhospitable 
111 the extreme It is a volume of the lore of the Arctic 
full of vivid descnptions and personal incidents The 
chapters on huntmg contain a great deal of the n itural 
history of the c inbou, polar bear and seal and there u> 
of course much of interest regarding the Eskimo 
Mr Stef insson has given us no book of polar travel of 
greater mterest than this volume It should help to 
dispel some of the current fallacies regardmg the 
Arctic climate and conditions of life m the far north 
The call of the north is m its pages, which will awaken 
memories among those who know the ice, and stir others 
withalongmgtogoandsce R \ R B 

Minors Prisms and Lenses a Text book of Geo- 
metncal Optics By Prof James P C Southall 
Enlarged and revised edition Pp xx+6s7 (New 
York The Macmillan Co , London Macmillan 
and Co , Ltd , 1923 ) 

Thb revised edition of Prof Southall’s text book of 
geometneal optics m addition to a number of new 
problems scattered throughout the book, contains an 
important new chapter at the end of the volume The 
historical notes dealmg with the rectilmear propagation 
of hght, and optics in the seventeenth century are of 
considerable mterest It is usually stated that New ton 
was the first to distmguish seven colours in the pris- 
matic spectrum, but Maurolycus (iS 7 S) the explana- 
tion which he gave of the circular arc of the rambow 
directs attention to the four principal colours, together 
with three other colours which he regarded as transi- 
tions Reflection pnsms arc discussixl at some length, 
and new and approved schemes of optical calculation, 
partly due to Mr 1 Smrth, are desenbed A word of 
praise must be giv cn to the diagrams 

Introduction to Practical Mathematics By V Seymour 
Bryant Pj) 95 (Oxford Clarendon Press , Lemdon 
Oxford University Press 1923 ) 2s f>d net 
Mr Bryants little book is intended to supply the 
needs of classes prepanng pupils for the entrance 
scholarship examinations in saence in Public Schools 
and IS bawd upon a syllabus issued by the Science 
Masters’ Association at the request of the Joint 
Staiidmg Committee of the Head Masters’ Conference 
The course suggested m the book is very suitable and 
mterestmg, and the explanations offered should prove 
of value to the pupils S B 
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Letters to the Editor 

\Tlu Editor does not hold htmstlf responstblt for 
opinions expressed by kis correspondents Neither 
can he undertake to return nor to correspond With 
the writers of rejected manustipts intended for 
this or any other part of Nature N notice ts 
taken of emonymoui communications ] 

The Relation between Solar Activity and 
Atmospheric Electricity 

Dr Chrle in bi!> rcpl> (Nature September 8 
p 361) to my commumcntion on solar activity and 
Ttniosphcnc electricity (Nati rt Aug 1st 1 1 p 203) 
first makes reference 1 1 the status of the question as 
to the effect of sun spot activity on the secular change 
of the earths magnetism Those wl o have in 
vcstigatel this question have reached apparently 
contrary conclusions according to the phenomenon 
examined the lata used and the metliol employed 
by the individu il investigatir It would require too 
much space to enter into detail is to the reasons for 
the iiscor lant results I et it suffice her to state 
that Dr Chrec an 1 I base invest gate 1 different 
phenomena Thus Dr Chree on the basis of the 
Kew data alone concluded contrary to T e\ st that the 
secular change of the magnet cl I tail nd\ \ not vary 
markedly if at all with si n spottedness 
Such a rcstricte 1 mvestigation coul 1 of course not 
be accepte 1 as settUnc the 1 ro 1 1 oucation as to 
whether any appaciable charge in the huett n of 
magneti ati n of the eirth may be related to solar 
activity changes during a sun spot cycle I on the 
other hand confined my invcstig ition solely to the 
(luestion whether there was an appreciable cnangc in 
the earth s niU> stiy of magnetxsatton which might be 
associated with change in solar activity lurmg the 
sun spot cycle Instead of relymg upon the data 
from one station alone I used the mtcnsity data from 
eight stations distribute I around tl e globe namely 
Kew Potsdam Pola Itombay ((olaba ind Alilag) 
Honolulu Sitkd Chcltenliam (Maryland) and Porto 
Kico Regarling the various questions which must 
be const It red in investigations of this chiracter the 
interested reader may be referred to my paper on the 
subject ‘ at the conclusion of which tl e intention was 
stated of making a still more comprehensive examina 
tion as soon as additional lata were ivailable 

With regard to the difference in the method or 
formula used by Dr Chree an 1 myself when mvesti 
giting a possible relationship between solar activity 
and atmospheric electricity let me state bncfly the 
assumptions involved Dr Three in his paper • 
adepts a formula which assumes that there is strict 
synchronism between the phenomena of sun spotted 
ness and atmc spheric electricity and that for the same 
sun spot number during the first and second halves 
of the cycle for example the atmosy henc electric 
element investigated should have precisely the same 
value In my formula (Nature August ii p 203) 
1 introduced a term provisionally c^led a time or 
cycle term wl ich was mtended to take into account 
approximately a possible a cyclic effect in atmo 
spheric electricity dunng a sun spot cycle such that 
the atmospheric elcctnc element considered barring 
other disturbing causes woul J not h ivc precisely the 
same value for the same sun spottedness With the 
aid of this additional assumption which does not 
appear unreasonable in view of similar effects in other 
geophysical and cosmical phenomena an unproved 

Ten Met tliiMf FUct vol 33 (1918) pp t » t d 61 88 
• Piw Phyi 5oc Londo vol 31 pirt 3 Aiwil 15 1913 p 158 
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mathematical representation was obtained and higher 
values of the correlation coeffiaent were denved than 
those which Dr Three had found No futile attempt 
was made to get an exact representation by unduly 
multiplymg the number of unknowns to be deter 
mined by the method of least stjuares The desire 
wTS merely to obtain in accordance with the best 
practice i sii^ciently satisfactory representation of 
the observed facts with the feuest possible unknowns 
the generil concordance in the denved unknowns 
from widely separated stations would appear to be 
ample justification of the formula employed 

It must be realised that no method of applving an 
a cyclic correction due to an undiscovered cause can 
be made perfect however when more extensive data 
for several sun spot cycles are available no doubt 
improvements may be made In this connexion it 
may be remarked that Dr C hree s method of apply 
mg i cyclic corrections to the observed magnetic and 
electnc diurnal vanations has not yet been generally 
adopted However no great refinement in mathe 
matical method is requisite to show even for the data 
at present available that a definite relationship 
between solar activity an 1 atmospheric electricity is 
sufficiently plausible to merit careful attention borne 
of the evidences have already been cited m my previous 
commumcation ind reference has been made to a 
later and more complete paper • 

Dr Cliree lirccts attention to some low values of 
the atmospheric potential gradient at tlie Lbro 
Observatory by reference to the observatory 
bulletins it will be fo ind that recent low val ics 
especially dunng the period June October 1922 
were not unnoticed by the Observatory an I that 
possible arlifici il disturbmg causes were investigate 1 
as the result of which some changes have been made 
Ihc 01 sen itory will doubtless make such additional 
tests and redetermination of re luctioii factor os m ly 
bo requisite in the circumstances Ihis later m 
formation from the Ebro Observatory had not 
been received at the time of my previous communi 
cation m which data inly to tm inclusive wero 
utilise 1 (Ihc date for No ii in Table of my 

previous commumcation should be 1921 5 instead 
of 1921 1 1 

I am glad that Dr C hree is helping to keep alive 
an mterest in the higlily important question os to 
possible variations in atmospheric electricity which 
may have to be associited with changes m solar 
activity We m iv rest assured that until this question 
IS definitely settle 1 no complete theory of the origin 
anl maintenance of the earths electnc charge can 
be lefimtcly formulated My mam purpose appears 
to have been accomplished namely to bring back into 
the literature a question for reinvestigation which was 
actively discussed more tlian a half century ago and 
then Iropped for wont of sufficiently accurate data of 
the requisite extent It is hoped that the renewed dis 
cusnon will contnbutc towards the multiplication of 
atmosphenc electnc stations where every possible 
care will be taken to ensure continuity of stnctly 
comparable data for as long a penod as possible 
Among other precautionary me isurcs more frequent 
and more extensive controls than is at times the case 
of the factor for reducing observed potential g^ients 
to an infinite plane are requisite 

Louis A Bauer 

Department of Terrestnal Magnetism 
C^egie Institution of Washington 
October 5 

* It * FID) dad that th papar may appear U a Daoember 1913 baua of 
TeneOeml Metiultem met Atmoiptene Slee^iiy whan t b ho^ that fat 
oddltlm to other ^ta thaw tor 1911 at Xew and lukdatanuilr wlU tw 
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Lonft-ranft* Particles from Radium-active 
Deposit 

In 1 letter to Naturf of September 22 p 435 
under this beadmg L F Bates and J Stanley Rogers 
suggest that the H particles found by us (Nature 
Se^ember 13 p 394) to become ex^ed from the 
atoms of Be Mg and Si proliably also of T i by 
a p^icles are really identical with the long range 
a particles which these authors have obtiuned from 
radium C deposited on a brass disc Highly interest 
mg as their communication is it does not however 
seem to ha\e any direct beiring on our results 

The difference m brightness between the scintilla 
tions from o particles and from II particles vieweil 
under identical conditions is so conspicuous that no 
mistake is possible Comparing the former to stars 
of the first magnitude the latter would be of ibout 
the third magnitude that is a ratio in luminosity 
of about 6 to 1 By way of emphasising this ditferenc e 
we have in the same scmtilloscope demonstritwl the 
scintillations due to the II particles from aluminium 
foil inside a glass capillary ch irged with cman ition 
together with the scintillations from polonium 
a particles before the physical section of Skandini 
viska Naturforskaremotet held m Gothenburg this 
summer With due precautions the s\me cxpcri 
ment c in also be earned out with a thin w illtd 
silic 1 capillary containing i few milhcunes of emana 
tion so as to demonstrate the H parfules from 
silicon Although there is very little doubt thit t)« 
scintillations we have observed arc really die ti 
H particles an txpenmentum rruas can of course 
be made only by mcasunng tluir magnetic and 
electnc deflection 

As was stated m our first communication our 
final experiments were cimed out with i minute 
emanation vessel divided into several communicating 
compartments of equal length in which thin liyers 
of different substances were spread over the bottom 
made from thmnest copper foi’ Control countings 
of the p irtif les expelled from the nake I copper foil 
of an empty compartment proved the number of 
these to be only a traction of those expelled from the 
compartments charged with < thcr substances As the 
absorption curve for the copper particles agreed 
with a theoretic il absorption curve calculited for 
natural H particles from hydrogen supposed to be 
occluded m the copper there seems to be no reason 
for assummg them to be expelled directly from dis 
mtegrating atoms of ladium C But even if that 
were granted there is no reason for ascribing that 
ongm to the much more numerous particles of 
relatively short range expelled from the Be Mg 
and Si compartments of the same vessel considciing 
that tlie amount of emanation and its products 
present within each compirtment was practically 
the same 

As a m itter of fact a small number of scintillations 
of a type was generally observed in onr experiments 
beside the much fainter H scintillations esjxicially 
at the lowest values of absorption when they were 
relatively numerous We have so far not had occasion 
to examme these particles or their ongm but have 
for the tune bemg assumed them to be identical with 
the particles found by Sir Fmest Rutherford to be 
expelled from oxygen {Phtl Mag vol xxxvii p 562) 
wmeh have m succession been taken for oxygen 
atoms carrymg a smgle charge double charged X 
nuclei and now apparently a particles of abnormally 
long range 

In conclusion we may say that judging from the 
experimental data at present available to us we 
cannot see any other way of explaining the ongm 
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of the particles we have observed than by upholding 
our former view namely that they are H particles 
expelled at an artificial dismtegration of the beryllium 
the magnesium and the sihcum (probably also the 
lithium J atoms and not any long range particles 
from raaium active deposit as the title given by the 
Pditor to our first letter would seem to suggest In 
that letter m addition to the correctioni, pointed out 
in Nature of October 13 p 340 the word neutral 
should have been pnnted natural 

Gerhard Kirsch 
Hans Pettkrsson 

October 13 

( olour Vision and Colour Vision Theories 
Whet Ml r Prof Peddie s explanations ire adequate 
13 a matter for the reader to decide T et us take one 
of a fact which is conclusive evidence agamst the 
tnchromatic theory If the terminal portion of the 
red end of the spectrum be isolated in my spectro 
meter it will appear is i faint red upon a black 
background If the eye be fatigued with reel hght 
even by looking through a red gl iss held against a 
light for one second the red will not be visible for 
some tonsidcrable time but the eye may be fatigued 
for twenty minutes with yellow light without inter 
fenng with the visibility of the red light 

Prof Poddies explanation is as follows That 
there IS no shortening it the red en 1 of the spectrum 
after fatigue with 3 ellow light followrs at once if both 
the re«l and the green sens itions are fatigued by the 
V ellow light while all three sensations red green 
iiul blue arc present to some extent at ill visible 
wavelengths But this cxplinition which is in 
consistent with the work of Komg \bncy and others 
does not explain why there is considerable shortening 
after slight filiguc with the red glass Prof Peddie 
does not explain Shelford Bi Iwell s crucial experi 
ment namely that his red borders are not seen 
with spectral yellow light but are seen with a mixed 
yellow made up of red and green m itchmg it 
As with other departments of science the imnutest 
iccuracy is reqmre<l m experiments on colour vision 
M iny results are due to impure colours and stray 
light A chemist would not do Marsh s test for arsenic 
when he had bought his amc at an ironmongers 
and his sulphuric acid at an oil shop both teing 
LOiitaminatim with arsenic but manj workers are 
atisfied to use coloured papers foi work on colour 
vision 

If the positivi after im igt of a spectrum be viewed 
It will be St tn to disippear from the red to the violet 
end and on the tnchrom itic theory it is stated that 
the positive effect of the red sensation disappears 
lx fore that of the green but m an absolutely dirk 
room if pure spectral yellow light be thrown on a 
white scrtin and a flicker apparatus rotated slowly 
in front of it the vellow will not change its hue on 
the trichromatic theory it should become green 
The results arc quite different when striy light is 
allowed to fall on the screen os well 

F W IdridgeGrein 

I ondon October 27 

Sex Chromosomes tn Plants 
I have recently been investigating the cytology of 
a number of dioecious plants with the intention if 
possible of thrownng hght on the matter of sex 
chromosomes m plants Incidentally I took up the 
genus Lychnis one species of which Mtlanaryum 
rubrum Garcke (f diotca L ) has been examined pre 
viously by Strasburger In detailmg his observations 
he states that m both sexes there are twelve pairs 
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of cliTomostomea present m the somatic cells In the 
hetcrotyi>e division he found one pair of bivalents 
much larger than the others but the individual 
memhei^ of this pur were of cquil sue thus no 
signs of the disparity indicating the possibihty of two 
types of niicrospore were reveled 
1 have examined its close allv lychnis alba Mill 
and fin 1 similarly twenty four somatic chromosomes 
of winch two are larger thin the rest In the female 
plant at the reduction division these two apptar 
similar tin s the daughter nuclei arc ihkc In the 
male he wever the two 1 xrge cl i omosomes differ from 
one another both in size and shape the larger one is 
bent somewhat m the 
. _ shape of a hockey stie k 

with the curved end 
pointing outw irds from 
tl e spindle whilst the 
smiller somewhat pear 
shape 1 one is not more 
than two llur Is its size 
Fc. H pc L (^'8 The shape IS 

. « M 1 e quite constant and the 

appe irancc is the more 
striking in that this pair of cl n mosomes takes the 
stain mucli « ore stroi gly thin the others 

Since L a/f z is so closely rel ited to 7 d oica in 
which Shull has dcmonstrited sex linked characters 
with the male heterozygous f r sex it seems more 
than jrobible thit we hive here a definite case of 
in X\ piir of chromosomes in the male with i corre 
sponding XX in the femilc 1 his is the first definite 
record of sex chromosomes in a Dicotyledon 
A full account of this and other species of I ychnis 
and their hybn Is wdl be publishe 1 shortly 

Kathuen Blvlr BcACKm rn 
Botanical Department Armstrong College 
Newcastle upon Tyne 



Powers of Perception of Birds 

My attention has been dnected to a note in Nati re 
of November i8 1922 (vol no p O77) cbntaining 
references to in article on The Sense of Smell in 
Birds (Nature June 17 1922 p 783) and to Dr 
H H Bwk 8 paper on I he Ckxult Senses in Birds 
{Auh 1J20 xxxvu 55I As your note intimites there 
IS evidence thit neither by occult sense nor by 
smell do turkey vultures find their food They ccr 
tamly depend largely upon a very keen sense of sight 
as IS shown by the following incident 

A toy rabbit consisting of white plush and excelsior 
packing was given to our httle girl a number of years 
igo It proved to be a fivounte toy One night 
she forgot it and left it lymg in the yird As we sat 
at breakfast the next mommg we were greatly sur 
pnsed to see 1 turkey vulture strutting in a cirdo 
about the toy rabbit is it lay on the ground and 
eyemg it witli head turned to one side Here was 
something new to his experience It was certainly 
the form but not the substance of a dead rabbit 
If the turkey vulture has an occult sense m this 
case at least he did not depend upon it or domg so 
was completely deceived 

Ihe position of the writer of the note m Nature 
IS one to which vie can subscribe when he says It 
IS surely more reasonible to attribute these [powers 
of perception] to greater icuteness of the known 
senses than to imagine new senses for which no 
physiological basis can be suggested 

Chas W Palmer 

Northeast High School Philadelphia Pa 
October 15 
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Population and Unemptoymant 

In the r6>um^ m Nature of October 13 of the 
presidential address by Su: William Beveridge to the 
Economics Section ot the British Assocmtion the 
point which raised so much discussion in Liverpool is 
indicated by this sentence — Increased birth con 
trol IS not required by anything m the condition of 
Pnrope before the War and w irrelevant to our 
present troubles As this idea has already been 
hailed by manv may I point out that Su: Wilham 
entirely ignored the unemployabks Those who are 
unemployable through organic disease feeble mmded 
ness general debility and various other characteristics 
of a C3 and physiologically mfenor population 
do not appear m the ordinary list of unemployed 
but they arc nevertheless a huge financial burden on 
the community Both a financial stram and a 
physiological danger to the race they not only breed 
and repi^uce their like if left without birth control 
but they are brought into existence in otherwise 
healthy stocks whenever mothers under hard con 
ditions repnxluce too rapidly Only by means of 
constructive birth control can women space their 
children so as to ensure the likehhood of reasonable 
health to those they bear under the modem and 
unnatur dly hard conditions of slum life 

While Sir William Bevendge may play at nmepins 
with the primitive Malthusian theory it is most 
dangerous that misled by his phrases nncntirnl 
persons who confuse Malthusianism with constructive 
physiological birth control should bo given such 
inopportune encouragement Statistics confirm our 
common sense observition that mtelligent members 
of the lietter stocks are widely using birth control 
hence unless we do have an increase of birth control 
so tint the mfenor stocks also use it we shall con 
tinue racially to detenorate at an ever accelerating 
speed Marie C Siopes 

President of the Society for Constructive 
Birth Control ind Racial Progress 
7 John Street Adelphi 
London W C 2 


A Possible Cure for Cancer 

Whilst readmg Prof Johnstone s remarks (Lines 
Sea hish Lab Report for 192a (1923) p 1 1) on 
mahgnant (cancerous) growths m fishes I was struck 
by and seized upon the statement that wen is an 
example of a controlled growth 

So long ago is 1908 I remember Prof farmer 
suggestmg m his lectures on The Cell that 
cancer might be due to lack of control of the 
individual as a whole over certain tissues and this 
view has gained force ever smee that time but now 
arrives a stitement that wen is a controlled 
growth Let it be assumed that both statements 
are correct then the mdividual with a wen contams 
or his contained m its system somewhere a control 
Img influence which — from many analogies — may 
not improbably exist in the blood Now if wens 
occur m other suitable animals than man it would 
bo an easy matter to extract plasma or other com 
ponents of the blood for injection into other m 
dividuals of the same species having uncontrolled 
(cancerous) growths in order to test whether the 
controlling influence exists there and can be passed 
on to another mdividual 

If the suspicion were confirmed a cure for cancer 
would be obtained as the application of a aimilar 
process to man would no doubt follow very swiftly 
Or again assuming that individuals with wens 
have an obvious control of a tendency to cancerous 
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giowths the saggestion u provoked that all no 
mature individuaifl oontam a factor — ^probably 


d plasma < 

from normal mature individuals mto cancerous 
subjects ’ 

It 18 of course possible that the factor inhibiting 
abnormal growth may he dormant in the healthy 
individual or only occur at a particular phase of 
hfe— one of whiob may bo at aMut the end of the 
growth period — and may not therefore be trans 
missible in blood constituents at all stages of the 
mature life history even supposing that the blood 
w the locus of the factor when it is active A further 
possibihty may be that only certain apparently 
normad mdividuals possess constantly an tuAtve 
growth restricting factor and that these individuals 
rcmam to be identified Whatever the importance 
of the above surmises may be it would seem clear 
that the economy of individuals with wens must 
be regarded at present as of great importance m 
the study of cancerous growths It is realised that 
there is a great deal of speculation m the remarks 
mide above but the importance of the subject is 
regarded as sufficient excuse J H Orton 

Marine Biological I aboratory Plymouth 
October 25 


Science and the State 

Lort Salisbury has noticed with great pleasure 
>iur appreciative article (October 27 p fog) on the 
CO operation of the diSerent parts of tne Frapirc m 
scientific research dealt with in his recent speech to the 
Imperial Economic Conference He would like h w 
e^ er to assure you and your readers that when he spoke 
f / the willingness of saentific men to place their services 
at the dispel of the Goa emment and the comm inity 
f r far less than the true remuneration of their 
great talents ho was referring not to the scientific 
stiff of the Department but to the distinguishc I 
men who serve on the Advisory Council and other 
Committees and Boards of the Department most 
of them entirely gratuitously I he members of the 
Adaisory Council are offered a molest honoramm 
but it 18 not always accepted 

Pun IP Iarrih 
Private Secretary 


obviously no case for enforemg them on an ignorant 
but reluctant populace 

There is already some distrust of the learning of the 
medical profession They are wise enough to be 
content to advise their patients but not to enforce 
their advice The Ministry of Agnculture is wise 
enough to issue advice From the Board of Educa 
tion we should welcome rather more advice and rather 
less administration Just consider how much mis 
chief might be done m the present state of our know 
ledge of eugenics by a new tyranny of good mtentions 
and Ignorance 

On the other hand there is a very strong case for 
some public liodv of scientific experts which might 
advise and report on all matters affecting the pubhe 
welfare for example on the children of Russia the 
reafforestation of Greece the rebuilding of Tokyo the 
finances of Germany the frontiers of 1 ranee If 
some scientific (not pohtical) bodv meeting in Geneva 
could find the right answers to those questions some 
of us would be content to sacrifice all other sorts of 
authority vested in the League of Nations in favour 
of the authority that might ultimately accrue to an 
or icle which confined itsmf to good advice 

For the word democracy we might substitute 

scientific initiative and democratic veto Wo 
need both Almost all that can bo done by mass 
movements like trades unions and armies is to veto 
to stop other things bemg done by other people 
Initiative doing new things is generally the work of 
individuals not of mobs The case for a scientific 
advisory body is for stronger than any existing pohti 
cal system recognises Ihe House of Lords may be 
eirmarked for the future development of Trades 
Unionism but the Privy Counal is an existing institu 
tion which could be developed mto an acting advisory 
tounul with no authority to enforce its advice 

It may be difficult to draw the line of representation 
among the claims of metaphysics theolomr theosophy 
anthroposophy anthropolo^ psychical research and 
experimental psychology An excluded mmonty of 
Christian Scientists nught be hostile as you say 
Hence the virtue of Prof Oppenheim s maxim — 

Ihere ivill be voting and the majority will indeed 
decide but that decision will only bind that majonty 
In matters of scientific opinion are we not justifira 
in saymg that no t lajority however great should seek 
to enforce its decisions on any minority no matter 


Pnvy Council Office Whitehall 
October 30 

A Representative Sdentlflc Council 

The proposal made m the leading article in Nature 
of October 13 page 529 seems of the utmost import 
ance and is therefore likely to be discussed by abler 
pens than mine I venture however to touch on 
some considerations not yet covered by your openmg 
statement 

In a worid of disillusion with Church and State 
both m discredit if not in disgrace there is a wide 
spread and keenly felt need for wiser guidance Here 
IS the opportunity Some of us would say that in an 
age of revolutions it is not a further enforcement of 
authonty by the method of violence that is needed 
To substitute the dictature of Science for the 
dictature of the proletariat is only to demonstrate 
that the real enemy is the bourgeois and the bureau 
crat Here is our temptation 

We have no recopused definition of scientific 
* truth as dutmet say from war truth newspaper 
truth or Quaker truth Do we mean that our con 
elusions are alwa3rB contradictoire open to 
challenge verification or correction ? If so there is 


On the other hand consider the immense power that 
might be wielded by an advisory organi ation that 
merely advised its members to withhold support 
from an existmg political mstitution which seemed to 
be gomg astray Imagine for example that during 
same recent wars the General Medical Council had 
advised its members to refuse service m all ambulance 
units or a Chemical Society disowning members 
engaged m minufacturmg explosives or a Trades 
I nion refusmg to mike mumtions or ti accept 
Treasury notes in payment I 
There is a little difficulty about registration Is a 
university degree in scierce enough or is research 
work necessary ’ Or might the standard bo lowered 
to the Preliminary Scientific Examination and 
what aliout people of quite t bviously explonng habits 
of mmd who have never had the chance of a nmversity 
education ’ The analogy of the Teachers Regis 
tration Council a httle suggests that registration 
might be the only aim which wot Id be achieved 
The great thing is tiv^iiaintam an offer of the best 
scientific adiipe available for the widest possible 
communiW ^ Hum Richardson 

Wheelnfrks Stocksfleld on Tyne 
"*€, October 23 


NO 2819, VOL 1 12] 


T 2 



690 


NATURE 


[November 10, 1923 


Radio Direction Finding by Reception 


T ill* RE arc m use today three pnnnpal systems 
of direction finding by which the apparent 
direction of arrival of a tram of electromagnetic waves 
can be ob<icrved and, under suitable conditions, the 
direction of a radio tronsimttmg station deteimmed 
These are usually described as the Bellini Tosi system, 
the single frame system, and the Robinson system 
The Bellmi Tosi system has been very fully developed 
by the Marconi Company for use on land and on beard 
ship as an aid to navigation, and is the system most 
usually employed m tins country for that purpose 
Ihe coil frimc system has receiv^ most attention m 
the United States, and has there been the subject of a 
great amount of research work The Robinson system, 
for reasons which will appear later, is speually suitable 
for use in connexion with direction finding m the air 
and has mainly been developed with that end m 
view All three systems have been for the most 
put the subject of mdependent development and 
their several ments have lieen the subject of con 
sidcrablc controversy 

In general, however, all the systems operate upon 
the principle that the magnitude of the electromotive 
force induced m a vertical loop or loil of wire by an 
electromagnetic wave depends upon the angle between 
the plane of the loop and the wave front of the arriving 
wave An electromagnetic wave can be considered 
as consisting of electric and magnetic forces which are 
at right angles to each other and to the direction of 
travel of the wave These two force vectors are m 
phase with each other and each vanes rapidly in a 
penodic manner The effect on a wire placed m the 
field due to such a wave can lie deduced from con 
sideration of the effect of either the electnc or the 
magnetic fields m the wave front In the case of a 
smglc coil vertical loop ofwvire it can be shown that 
the penodic magnetic field due to an electromagnetic 
wave the wave front of which is plane, though not 
necessanly vertical, introduces m the loop an alter 
nating electromotive force the maximum value of 
which IS given bv the following expression — 
E„*=«H^cos a 

where a is the penodicity of the wave, II the maxi 
mum value of the honaontal c omponent of the magnetic 
field in the wave front, A the area of the loop, and 
90° - a the angle between the plane of the loop and the 
horizontal component of the magnetic field The 
effect of the vertical component of the magnetic field 
may be disregarded since the plane of the loop u 
verticil ind therefore cannot lie Imked by this com 
ponent If the loop is rotated so that the electro- 
motive force becomes zero the plane of the loop is then 
pa allel to the horizontal component of the magnetic 
field, and the direction whence the waves are travelling 
IS thus at ngbt angles to the plane of the loop The 
direction of amval of the waves can therefore be 
determmed with an ambiguity of 180° It can be 
shown that, m general particulars, the underlying 
principles of all the three systems m use to day are the 
same — and that the systems are m their action 
essentially equivalent to the smgle rotating loop 
The single coil system most closely approximates to 
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the simple theoretical case A tumng condenser is, how- 
ever, usually mtroduced m senes with the coil across 
which the amphfymg and detecting apparatus is con- 
nected , but It can be shown that the potential 
difference across this i ondenser depends on the onenta- 
tion of the frame in the same manner as the electro- 
motive force mduced in the frame T he smgle coil, as 
used in practice, consists, as a rule, of sever^ turns of 
wire instead of a smgle turn These turns are usually 
spaced m a senes of equally dimensioned loops in 
nearly parallel planes (box type coil), or are wound 
spirally m the same plane (pancake type coil) In the 
case of a pancake coil the quantity A m the expression 
given above is replaced by the effective or mean area 
of the coil In the case of box type coil, since the 
wmdmg of the coil is, of necessity, slightly askew to 
the axis of the coil, there is the possibility of an effective 
turn of wire being mtroduced the plane of which is 
practically at nght angles to the mam turns of the 
coil, the effect due to such a turn, however, mtroduces 
an error not exceeding o i °, which is negligible for all 
ordmary purpo'.es 

The ( onnexion of the tuning condenser and receiving 
apparatus to the coil introduces certam disturbing 
effects First the eleitromotive force picked up by 
the leads and the whole circuit, although small com 
pared with the maximum value of the potential 
difference across the tuning i ondenser, may be suffi 
acntly strong to give an audible signal when the loil 
IS orient ited so as to make this potential difference 
zero (1 e cos a - o) In this way an ill defined mmimum 
may be produced, and an urate determination of the 
bearing made more difliiult Secondly, a bad zero 
may be produced by what is known as v crtical ’ or 
antenna ’ effect One side of the tunmg condenser 
Is connected to the grid of the first reccivmg valve, 
while the other side is connected to the filaments of 
the valves, to which in turn are connected the filament 
and anode battenes The capacity to earth of the 
two sides of the lod jomed to the tunmg condenser 
wiU, therefore, m general be unequal, and a potential 
difference will be produced across this condenser even 
when there is no circulating current m the coil One 
result IS a blumng of the mmimum, and another is 
tliat the two mmimum positions are found on rotating 
the toil not to be exactly 180® apart, owmg to the fact 
that the superimposed potentials due to the antenna 
action of the coil are nondirectional These effects 
can be ehmmated, however, by the mtroduction of a 
small variable balancmg condenser between the gnd 
of the first valve and the tumng condenser 
In the Belhm Tosi system two laige rectangular or 
triangular loops each of a single turn are erected with 
their planes at nght angles To each of these a small 
held coil IS connected m senes These <nnall coils are 
ogam mounted with their planes at nght angles and 
between them is pivoted a small search coil, attached 
to which is a pomter which moves across a horizontal 
uFcular scale divided into degrees from which the 
observed beanngs are read off 
The two field coils reproduce in miniature the field 
in which the mam coils are placed, and the search coil 
tummg withm the small field coils is equivalent to 
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a single rotating coil directly receiving the energy of 
the waves Thus the Belhni-Tosi system is m theory 
exactly equivalent to the ideal single turn rotating 
loop The system, as m case of the single frame toil, 
is liable to a certam amount of “ antenna ” effect It 
IS also necessary m erection for care to be taken that 
the similanty of the two loops and their arcuits is 
ensured, and that the planes of the loops are accurately 
at right angles 

In the Robinson system two toils, which differ as 
regards their area -turns, arc fixed ngidly at right 
angles and pivoted about a vertical axis The coils 
are connected m senes and so arranged that the 
direction of winding of one of the t oils can be reversed 
with regard to the other by means of a switch In 
this way the electromotive force induced in the former 
roll t an be added to or subtracted from that induced 
in the latter When the coil with the luger area turns 
IS pi iced in the minimum position for signals indu< cd 
b> the imving wases, the smaller coil is in the mixi 
mum position In this position, on throwing over the 
switch from one position to another, no change of 
signil strength Will be heard m the telephones attached 
to the receiving circuit, and the larger coil will be per 
pendiiular to the direction of travel of the wases 
( onsidcration of the theory of this s)stcm shows that 
the operation of the reversing switc h is re illv equivalent 
to swinging a single frame, or the search toil m v 
Bellini losi mstallation, through an angle on either 
side of the minimum position The amount of this 
e(|uivilent angle of swing depends on the ratio of the 
are i turns of the two coils of the Robinson s>sttm 
1 bs ratio is usually arranged so that for good scnsi 
tivity this equivalent angle is ao® to 30® 

Smee in using the system the equivalent coil is 
swung to positions ao® to 30® on either side of the 
minimum by the action of the switch the reeeivcd 
signals are not reduced to aero intensity The system 
IS therefore suitable for use where the finduig of the 
zero position is difficult through extraneous noises or 
interference, and it is, accordingly specially adaptable 
for use in aircraft 

\il the three systems of direction finding arc liable 
under certain conditions to errors which may lx, i lossed 
under three heads (a) vanable errors arising from 
ciuses influencmg the direction of travel of the waves 
dunng tiieir propagation through space, (6) errors due 
to the effect of the local surroundings of the receiving 
station, (c) mstrumenUl errors 

A discussion of the three systems of direction finding 
os regards their basic prmciples and as regards their 
liability to the above three classes of errors has recently 
been published as Special Report ^ No i of the Radio 
Research Board under the Department of Scientific 
and Industrial Research The conclusion rcaihcd in 
this report based on a large number of careful observa 
tions IS that each system is liable to errors of the same 
order of magmtude The errors due to the location 
of the directional finder can be avoided, however, by 
careful selecUon of the site of the sution, while instru 
mental errors can be reduced to practically negligible 
amounts by suitable design and arrangement of the 
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apparatus Until recently it appears to have been 
generally held that observations with undamped waves 
were more liable to error than those with damped 
waves Fxpenment has shown, however, that the 
errors observed were occasioned by the heterodyne 
method of reception of undamped ;ivaves, and that 
they may be eliminated almost entirely by careful 
screening and arrangement of the heterodyne with 
regard to the receiving apparatus and aenal system 
The variable errors, faUmg under class (o), however, 
present much greater difficulty and so far no means of 
eliminating them have been found Smee they arc 
mtroduced by changes m the durcction of travel of the 
wave front dunng propagation the explanation of the 
factors whi< h give nse to them is to lie sought m the 
study of the propagation of waves The fact that all 
the sy stems of direction finding arc in their essentials 
equivalent lo rotatin„ the single turn rotatmg loop, is 
of great importance m this respect because in con 
sidcring the effect of different wave fronts it is only 
necessary to consider the behaviour of the simplest 
tvpe of venal (i t the single coil type) The results of 
expenments t imed out on one system then can safely 
be considered vs applu able to the other two 
By any of the three methods discussed the direction 
of the honzontul component of the result int magnetic 
field in the wav e front c in lx: determined In practice, 
however it is tlie direction of the honrontal component 
of the line of motion of the waves which is actually 
required Should neither the direction of travel of 
the waves nor their result vnt magnetic field be hon 
7ontal then the setting of a coil m the mmimum 
position for signal strength will have no necessary 
relation to the direction of amval of the waves, and 
errors will be recorded by all three systems On the 
other hvnd, provided the resultant magnetic fidd 
remuns horizontal, the wave front maybe mchned at 
any angle , or ogam, provided the wav e front remains 
vertical, the resultant magnetic field may have any 
angle therein without causing errors to occur in the 
observation of the direction The vanable errors are 
far greater by night than by day The vanation 
produced may ansc very suddenly and the observed 
beanng may change at the rate of several degrees a 
minute, or the deviation in the beanng nay remam 
steady for a considerable penod The magnitude of 
night variations, which arc far greater than those due 
to location or to instrumental errors, may be judged 
from the following observations recorded in the Special 
Report of the R^io Research Board already referred 
to In one senes of expenments where observations 
were earned out with a Standard Robinson set and a 
portable type Bellmi Tosi set, erected in the same field 
at Slough, on vanoiis fix^ transmitting stations 
employing waves between 2000 and sooo metres, the 
maximum variation for Karlsburg observed with the 
Robinson set was 27 i® ind with the Hcllim Tosi set 
28® tor Moscow 9 9°, 9 2 , for ( oltano 10 8° and 7 2° 
respectively In another senes of expenments, on 
waves of 2000 to 9000 metres, earned out at Orfordness 
with a permanent Bellim Tosi apparatus and a standard 
Robinson set, the total variations at night ranged on 
vanous occasions from 5 o® to 54 for the Bellini Tosi 
set and 5 a® to 51 3° for the Robinson set 
It should be remarked, however, that these large 
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vanations occurred m cases where the distance between 
the transmitting and receiving station was great — 
being rarely less than loo miles and m some cases 
as great as 1 ;oo miles Also the waves had travelled 
for (onsiderable distances over land These facts 
probably account for the changes m the apparent 
direttion of travel of the wave front necessary to 
product the large variations observed Fortunately 
in the application of radio direction findmg to 
navigation such conditions as a rule do not occur 
Ships usually require tlicir positions or bearings to be 
given when they are neanng land, and there is a 
considerable amount of evidcm e to show that, in the 
case of the shorter waves, as used by ships, passing 
entirely over sea for distances of the order of 50 to 
80 miles, individual bearings very rarely show a maxi 
mum error of more than 5 , while simultaneous observa 


tions earned out on the same waves after passmg 
over land frequently show variations of the order 
of 40“ 

From the experimental evidence available it would 
seem that with a suitably situated shore direction 
finding station a ship at a distance of the order of 
50 miles can be given a bearing, under normal con- 
ditions, with an accuracy to i** to a” A single 
direction findmg station can only nve a ship her 
beanng from the receivmg station, out if a second 
direction findmg station suitably placed with respect 
to the first is available, two bearings can be given and 
the position of the ship can be feed by their mter- 
section Experience has shosm that such an mter- 
section is usually sufficiently correct to enable a ship’s 
position to be given with all the accuracy necessary 
for safe navigation O F B 


The Education 

By Prof 1 ] 

I N education as in all the great fields of practice, 
there are and must constantly arise, problems 
that can be solved only bv patient application of the 
methods of science but however far the scope of 
educational science may extend the critical educational 
issues will always he beyond it hor m its origin 
education is a biological process which does not wait 
for deliberation to call it into existence or for science 
to guide It but has the mevitabihty of behaviour 
rooted m instinct 

What IS it, then, that determmes the general character 
of the educational process at a given point m the 
history of a human society ? The answer is that the 
same ilan vital which brought the soaety to that 
point urges it so to tram its young that they may 
mamtain its tradition and ways of life It follows that 
the education a nation gives its children is, perhaps, 
the clearest expression of xXs-ttkos and the best epitome 
of Its scheme of life Ihus the ideas of too many of 
our Georgian forefathers upon the education of the 
masses corresponded faithfully with then belief m the 
great pnnciplc of subordination about which Johnson 
and Boswell talked so often and agreed so satisfactonly 
One remembers for example, how hotly Miss Hannah 
More denied the scandalous rumour that she was 
teachmg the poor of Cheddar to write ' Similarly , the 
liber il curriculum of our elementary schools reflects 
the prev lienee to day of a widely difierent view of the 
nature and purpose of scx-iety In brief, it is an 
expression of the steadily growmg behef, first, that 
every member of society has an equal title to the 
pnvdeges of citizenship , and, secondly, that the 
corporate strength of society should be exerted to 
secure for him ac tual as well as theoretical possession 
of his title 

How the movement based upon that behef will 
ultimately affect the happmess of our people no one 
can with certamty foresee , nevertheless, I am bound 
to record my opmion that m its mam tenclency it ought 
wholeheart^ly to be accepted I think tlus chiefly 
because it seems to be inspired by the Girutian 

■ From the nraidMiUal uUnw delivered to Section L (Bducetiaoil 
Setenoe) ol the British Associstloa et Uverpool on September S4 
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of the People ^ 

Percy Nunn 

pnntiple of the immense value of the mdividual hfe, 
or, if you prefer to put it so, by the Kantian principle 
that no man ought to be treated merely as a means but 
always also as an end m himself But if the movement 
IS accepted, pubhc education must correspondingly 
assume a character which would follow neither from 
the prmciple of subordination nor from the prm- 
ciple of latsiez fatre The view I submit is that the 
education of the people should aim at enabling every 
man to realise the greatest fullness of life of which 
he IS by nature capable — ‘ fulbess ” bemg I add, 
measur^ m terms of quality rather than of quantity, 
by perfection of form rather than by amount of content 
lhat view is the basis of all I have to say 

During the last century we learnt followmg Darwin, 
to look upon all biological phenomena as mcidents m 
a perpetual struggle wherem the prizes to be won or 
lost were the survival of the individual and the con 
tmuance of his speaes I rom this pomt of view there 
could be only one object of life one causa rtivndt, namely, 
to contmue living, and the means by which it was to be 
attamed were adaptations to environment achieved 
by an mdividual, and perhaps handed on to its off 
spnng fortunate germinal variations, or lucky throws 
of the Mendelian dice It was natur^, if not logically 
necessary, that the doctnne should fuse with the view, 
as old as Descartes, that hfe is but an mtneate complex 
of physico chemic^ reactions Upon that view, even 
to speak of a struggle for existence, is to use a metaphor 
admissible only on account of its picturesque vigour , 
when we study tlie forms, processes, and evolution of 
livmg bemgs we are spectators merely of the operation 
of physical and chemical bws m peculiar forms of 
matter 

These ideas, in cither their more moderate or their 
more drastic form, affected the attitude of men towards 
matters lymg far outside the speaal provmce of biology 
National policies have been powerfully mfluenced by 
them, and it has been widely held that the education 
of cbldren should be shaped mamly, if not solely, with 
the view of “ effinency ” m the struggle for existence 
It IS, therefore, relevant to pomt out what tremen- 
dous difficulties are mvolved in their tborough-gomg 
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application I will not ipeak of those which have 
dnven physiologists of h^h standing to reject the 
mechanistic theory of life as unworkable, for they do 
not bear directly upon my argument It will be more 
to our puipose to raise, as William James did m his 
great treatise on psychology, the question of the higher 
aesthetic, moral, and mtellectual quahties and achieve 
ments of man, and to ask how these are to be brought 
under the conceptions before us Wl will not press 
the question how the emergence, say, of Beethoven s 
Fifth Symphony is to be explain^ m terms of physics 
md chemistry , for even the most stalwart mechimists 
scarcely expect that it will actually be done , they only 
believe that conceivably it could be done But it is 
both fair and necessary to ask how the things of which 
the symphony is t^ical am be accounted for on the 
prmciple of survival value James, facing this question 
with characteristic candour, felt bound to admit that 
thev have " no zoological utility ’ He concluded, 
therefore, that the powers and sensibilities which make 
them possible must be accidents — that is, collateral 
( unsequences of a bram structure evolved with refer 
once not to them but only to the struggle fur material 
existence The premises granted, I do not see how 
the conclusion can be avoided , but surely it is ex 
tremely unacceptable If, with Herbert Spencer we 
could regard art merely as somethmg wherewith to 
fill agreeably a leisure hour, we might be satisfied bj 
the hypothesis that our sensibility to lieauty in form, 
in colour, and m sound, is an ' epi phenomenon ’ 
having no significance m relation to the real business 
of life But when we thmk of men whose art was m 
truth their hfe, and consider how eagerly the better 
part of mankmd cherishes their memor> and their 
works. It is next to impossible to be satisfi^ with that 
view Take the case of saence Votanes of pure 
saence often seek to justify their ways to the outer 
world by the argument that discovenes which seemed 
at first to have only theoretical interest have often 
disclosed immense practical utihty It is a sound 
enough argument to use to silence the Phihstine, but 
would the pursuit of saence lose any whit of its dignity 
and mtnnsic value if it were untrue ? I will not 
lengthen the aigument by extending it to the saints 
and the philosophers, for its pomt should be suffiaently 
plam Fhe activities of “ our higher esthetic, intel- 
lectual, and moral life ” have such mtnnsic worth 
and importance that to regard their emergence as 
acadental and biologically meanmgless is outrage 
ously paradoxical I^ey must be at least of equal 
significance with anythmg else m man’s life, and may 
not unreasonably be held to contam the clue to life's 
whole meanmg 

It may be helpful to put the conclusion m other 
language Man’s life is a tissue of activities of which 
many are plamly consemUtve m nature, their function 
being dire^y or mduectly to maintain the existence of 
the race and the mdividual Agnculture, mdustry, 
defence, medicme, are obvious examples of the type 
But there are otW activities — art and pure saoice 
are capital examples— the character of which is best 
mdicated by the term creative The pomt made is 
that m any sane view of human life as a whole the 
creative must be regarded as at least as significant and 
important as the conservative activities 
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Purely conservative and purely creative activities, 
if mdeed they exist, are only linuting instances , m 
most, if not m all activities, the two characters are 
mterfused For example, the motive of pure saence is 
unmistakably creative, yet its extnnsic conservative 
value IS unlimited , on the other hand, the vast 
mdustnal organisations of to day exemplify activities 
which, though conservative m their genesis, yet have 
developed creative character m on impressive 
degree ( onsiderations of this kmd prepare one to 
sec that the higher creative life, far from bemg merely 
a splendid accident, is really the clearest and purest 
expression of the essential character of life at all its 
levels The poets are as the Greeks called them, the 
supreme makers, for all makmg has m it somethmg of 
the stuff of poe^ In short, there is no life however 
humdrum however crabbed by routine, which is not 
permeated by the self same element, the mfloroscence 
of which IS literature, art, saence, philosophy religion 
The foregomg discussion has a close beanng upon 
the questions what should be taught and m what 

S uit the teaching should be given The curriculum 
ways mil be a partial reflection of the actual life and 
traditions of a community, and ought to reflect all the 
elements therem which have the greatest and most 
permanent value and significance Without doubt 
these will, m general, be the things that have the 
highest signific ance and value for the human family as 
a whole but there can scarcely be said to be a common 
human tradition I here exists it is true, a common 
European tradition based mamly upon the Grteio- 
Roman and Chnstiamty, and it is vastly unportant for 
the happmess of the world to deepen and vivify men’s 
consciousness of it But even thu lacks the concrete- 
ness needed to form the basis of popular education In 
short, a nation is the largest social unit whose ethos 
has the necessary mdividuality Hence, though we 
should aim at makmg our young people ‘ good 
Europeans,” we can do so only by ^pmg them mto 
that particular brand of good Europeans who are 
rightly to be called good Englishmen Hence the 
imjwrtance of fostenng m our elementary schools the 
special traits of the English character at its best , of 
givmg English letters a chief place among the studies 
of our youth , of cherishing the Enghsh traditions m 
the arts and crafts, mcluding our once proud art of 
music , even of revivmg the old dances which were so 
graaous and typical an expression of our native gaiety 
and manners 

I.est this contention should be misunderstood, I add 
that I preach neither the hateful doctrme that what is 
foreign should, as such, be excluded, nor the ignorant 
and presumptuous doctrme that what is our own is 
necessarily me best, and that we have nothmg to Icam 
from other peoples The whole burden of my aigument 
IS that the thmgs which have universal human value 
are the things of most importance m education But 
the umversal can be appi^ended only where it hves 
m concrete embodiments In the cases we are con- 
cerned with, these are elements or organs of a national 
culture , and the only national culture to which a 
child has direct and mtimate access is his own He 
should be taught to see, as opportimity pemuts, how 
much of It IS denved from the common European 
tradi|ion and how much it owes to the mfluences of 
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other national cultures , but it should, m its concrete 
individualit) be the liasis of his education 

Lastly 1 have urged that among the strams or 
currents m a national tradition the highest value 
belongs to those that are richest m the creative element 
These are themselves traditions of activity practical, 
mtellectual ■esthetic moral, with a high degree of 
individuality and continuity and the> mark out the 
mam lines in the desclopment of the human spirit 
Do we not rightly measure the quahty of a uvilisation 
by Its activities in such directions as these? If so, 
must not such activities be Upically represented m 
e\cr\ education which offers the means to anything 
that can properly be cilled fullness of life ? 

If the force of the argument be admitted the 
pnnciplcs of the cumculum take a clear and simple 
shape A schcml is a place where a child with its 
endowment of sensibilities and powers comes to be 
moulded by the traditions that have played the chief 
part in the evolution of the hum in spirit and have the 
greatest sigmfic uice in the life of to day Here is the 
touchstone by which the claims of a subject for a place 
in the time table can be infallibly tested Does it 
represent one of the great mosements of the human 
spirit one of the major forms into which the creative 
impulses of man have been shaped and disciplmed ? If 
it does, then its admission < annot be c ontested If it 
does not It must be set aside it may usefully be 
included in some special course of technic^ mstruction, 
but IS not qualified to be an clement in the education 
of the people 

Ihc same entenon may be applied to the methods 
by which the subjects of the cumc ulum are taught We 

arc constantly told that the ‘ educational value of a 
subject lies in the mental disciplme it affords and 
from this pomt of view, a distmction is made between 
Its educational value and Us import as an activity in 
the greater world , thus geometry is taught as a trainmg 
m logic, the use of tools as hand and eye training ’ 
and so forth hrom the pomt of view I adopt ttet 
distinction is unjustifiable and may be dangerously 
misleading it has I fear often been a source of aridity 
and unfruitfulness in school teaching Ihe mistake 
consists in supposing that the disciphnary value can be 
separated from the concrete histoncal character of the 
subject as a stream of cultural tradition The dis 
ciplme of the school workshop consists m usmg the 
tools of the craftsman for purposes cognate with his 
and inspired by his achievements Similarly the dis 
ciplme of school geometry consists in steeping ones 
mind in a certain noble tradition of intellectual a« tmty 
and m graduallv ai quinng the mterests, mental habits, 
and outlook that belong to it To say this is not to 
mmimisc the importance of disciplme or to expel from 
school studies the austerity which the grave old word 
suggests Wliat is insisted on is that the several forms 
of mental disciplme are characters of concrete types of 
creative activity, practical aesthetic, intellectual, and 
that they influence the mmd of the learner favourably 
only m so far as he pursues those activities as adventures 
of the human spirit, laborious yet joy ous and satisfymg, 
and pursues them after the manner of the great masters 
In short, true discipline comes sunply by trying to do 
fine thmgs m the fine way 

The foregoing pnncifdes arc open to misconceptions 
NO 2819. VOL. 112] 


against which it is desirable to protect them In the 
first place, it may seem that I am designmg the educa- 
tion of the people upon a scale which may be magni- 
ficent but is certainly impracticable It is easy, no 
doubt, to form extravagant expectations, and by seek- 
mg to do too much to achieve nothmg solid at all But 
the argument is concerned far less with the standard 
to which school studies may be pursued than with 
their proper qualities and the spint that should mspure 
them In p.^( ular, it is directed against the attitude 
expressed recently by a public speaker who asked what 
go^ is poetry to a lad who will spend his days m 
following the plough and spreading manure upon the 
fields Agamst this attitude it urges that a man’s 
education, whatever his economic destiny, should bring 
him into fruitful lontact with the finer elements 
of the human tradition those that have been and 
remam essential to the value and true dignity of 
civilisation 

It may be objected, granted the soundness of the 
ideal, that the shortness of school life makes it imprac- 
ticable It is true that a study to be of real value, 
must be tamed far enough and followed long enough to 
make a definite and lastmg impression It is also true 
that some studies ran scarcely produce their proper 
effects until a certain level of maturity has been 
reached But what is to be deduced from these 
admissions ? Surely the conclusion, which the public 
mind IS slowly accepUng that so long us children leave 
school for good at fourteen some of the best fruits of 
education will be unattainable and the secunty of the 
others precarious It is not merely a question of length 
of time, but also and even mainly of psychological 
development The more carefully youth is studied 
the more significant for after lift the experience dunng 
the years of adolescenc e is seen to lie Its importance 
IS not a modem discovery , for even the primitive races 
knew It, and the historic I Lurches have always taken 
account of it m their teaching and disciplmi 1 he case 
for universal education beyond the age of fourteen 
depends ultimately upon the importance of shapmg the 
new capabilities of the adolescent m conformity with 
the finer traditions of civilised life Public opmion, 
regrettmg the generous gesture of 1918, has not at the 
moment accepted the huger view of the mission of 
education , but as the nation learns to care more for 
the quality of its common manhood and womanhood 
and understands more clearly the conditions upon 
which that quahty depends the forward movement, 
now unhappily arrest^, will certamly be resumed 
For that better time we must prepare and build 

There is another objection to which I should think 
It unseemly to refer if it were not a stumbling block to 
so many persons of good will A liberal public education 
will, they fear, make people unwilling to do much of 
the world’s work which though disagreeable, must 
still be earned on The common sense of Dr Johnson 
gave the proper reply a hundred and fifty years ago 
Bemg asked whether the establishment of a school on 
his fnend Bennet Langton’s estate would not tend to 
make the people less industnous, “No sir,’’ said 
Johnson, “ while leammg to read and wnte u a dis- 
tinction, the few who have that distinction may be the 
less mchned to work , but when everybody learns to 
read and wnte it is no longer a distinction A mao 
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who has a laced waistcoat is too fine a man to work , 
but if everybody had laced waistcoats, we should have 
people working in laced waistcoats ” 

Lastly, the ironical may ask whether it is an error 
to suppose that the education of the people should 
furnish them with useful knowledge and abihties Now 
the test of utihty which the plam man applies to eduia 
tion IS in prmciple, sound and mdispensable the only 
point doubtful is whether the test is always based upon 
a sufficiently broad idea of utility Fhe only satis 
factory definition of the useful is that it contributes 
definitely and positively to fullness of life From that 
point of view it is useful to teach a plough boy to love 
poetry and not useful to teach a pubhc schoolbov to 
hate Greek This is not an argument against teaching 
a subject the disappearance of which from our education 
would be an irreparable disaster It means merely 
that the literatures of the ancient world when tauf,ht 
should be taught m such a way as to contribute posi 
tively to the quality of a modem bfe But the term 
useful according to the definition certamly mtludes 
utililv in the narrower sense Ihc daily work of the 
world must be kept going, and one of the essential tasks 
of the schools is to fit the young to carry it on under 
the immensely complicated conditions of present diy 
civilisation The only limitation imposed by our 
argument is that what is c onservativc m purpose shall 
be creative in its method and, being so, shall embody 
some dignified tradition of practical sesthetic or 
intellectual activity The condition may be satisfied 
by a teclmical education based upon many of the 
great histone occupations of men and women, provided 
thit mspiration is sought from the traditions of the 
industry or craft at their noblest Io conceive 
secondary education for all as mcanmg the 
grammar school curriculum for all would be to make 
a most senous blunder The only mistake more 
senous would be to exclude adolescent boys and girls 
oven of the humblest station, from any essential part 
of the national inhentance of culture But this error 
may be avoided while full ac count is yet t\ken of the 
far reachuig differences m the talents and tngenttm 
of individuals and the nch diversity of the valuible 
currents, mtellectual, practical and assthetic in the 
life of the community, of which any one may be made 
the basis of a course truly liberal m quality 

The last hundred years have greatly accentuated the 
gravity of a problem which was discerned b\ the 
poet Schiller and diagnosed m the famous Letters 
on ^Esthetic Education ” he published m 179^ In 
Schillers view the immense progress of the mcxlem 
nations has been purchased at the expense of tlie 


development of the individual soul so that in spite of 
the greatness of our achievements we arc man for man, 
infcnor to the various and well rounded Athenians of 
the best days It is the division of labour essential to 
a large-scale organisation of society which has at once 
made general progress possible and individual un 
povenshment mevitablc for it has cut individual men 
off from experiences that are mdispensable to the full 
well liemg of mankmd If this was true in the davs of 
the hrench Revolution how much more true it is to day, 
and how much more grave the ev il We are told that 
before the era of industrialism the great mass of our 
people enjoyed a culture which though simple was 
smcerc and at least kept them in touch with the spnngs 
of beauty What truth there is m the picture 1 do not 
know, but It is certam that with what is called the 
mdustnal revolution the conditions that make it cred- 
ible largelv disappeared Tom from the traditions of 
the old rural life and domestic industrv and herded mto 
towns where m the fight for mere existence they lost 
their hold on all that gave grace to the former life the 
folk who now constitute the bulk of our population 
were cut off effcctuallv from sweetness and light ” 
That was the situation when the task of public 
educUion was taken senouslv m hand and that, 
notwithstandmg a great amelioration in details is for 
far too many the situation to day 

Ihere arc some who thmk that the only remedy is 
to cry halt to the modem movement and return 
deliberately to medievalism That is a counsel of 
despair , instead of indulgmg idle dreims it will be 
more profitable assuming the unalterable conditions 
of modem life to consider how the rest may so be 
modified as to place the true dignity and grace of life 
within the reach of all who arc qualified to achieve 
them That can be done only by a sy stem of education 
which brings the thmgs of enduring and universal 
worth to the doors of the common people It is what 
has been done by many an elementary school teac her, 
sometimes with scant assistance from pubhc opmion 
simply because, face to face with his helpless charges, 
he was impelled to give them the best he had to give 
It will be done with mcreasing happv results the more 
clearly it is seen that the proper function of the ele- 
mentary sc hook IS something much more than to 
protect the State against the obvious danger of a grossly 
Ignorant populace or to ‘ educate our masters m the 
ludiments of citizenship Unless it lie done unless 
the natural hunger of the people for knowledge and 
beauty be wisely stimulated and widely satisfied, no 
matenal prosperity can m the end save the sucial body 
from irretnev able degradation and disaster 


New Discovenes and Paintingfs of Pateolithic Date in the Department 
of the Lot (France) 


''I ''HE study of palaohthic man is many sided As 
a geolc^st, treating the tools and objects manu 
factored by prehistonc man as fossils the prchistonan 
has determmed an archaeological sequence, and, by 
correlatmg this with the geological record of the earth's 
history, has been able to suggest a probable chronology 
As an anatomist, the prehistonon has launched mto 
the fasematmg study of the evolution of man, and, 
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although hampered by lack of authentic material, has 
already been able to show that this evolution was by 
no means a simple straightforward affair As fresh 
material comes to hand it will become possible to 
elucidate further this complex branch of the subject 
As on ethnologist, the prehistoruin has attempted to 
trace the migrations of prehistonc races, and to compare 
their cultures with those of pnmitive folk still surv ivmg 
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But perhaps the most entrancing branch of prehistory 
IS the study of the mural art of these very carty peoples 
Here we are not dealmg merely with dry bones or 
objects m'lde for some immediate and concrete use nor 
mdtcd ire we dealing in the vast majonty of cases 
with mere home decoration Primitive man then 
as now was concerned with his food supply and the 
art was practised as a form of sympathetic magic Tht 
veil lifts ff r a moment reveahng to us the very thoughts 
and aspirations — one might almost say the religion — of 
the e earlv artists The occurrence of prehistoric 
cerem mal burials has further helped in this study 
mdicatmg as it probably does somethmg of the nature 
of a cult of the dead Perhaps some of the cave art 
may be connected with this 
The palmolithic art for magic purposes occurs em 
blaronmg the walls of caves Fhe darkness and silence 
of these entrances to the bowels jf the earth is emmently 
suited to the production in primitive man of a state of 
mmd receptive to magic mnuences There is actually 
evidence to suggest that a priestly artist caste ^ded and 
controlled these emotions The painted and engraved 
caves may mdeed be desenbed as prehistoric temples 
For this art to be practised it is clearly necessary that 
natural caves should occur m the distnct Hitherto 
three mam areas of distribution have been located one 
in Dordogne (France) around the village of Les Eyzies 
on the banks of the nver Vezdre a tributary of the 
Dordogne another m the Pyrenees especially m the 
depirtmcnt of Ari^gc the third m Cantabria (North 
Spain) and extending as far west as Asturias It would 
now appear that thanks to the energy of the Ab^ 


Lemozi of Cabrerets near Cahors (Lot) a new region is 
m process of discovery An announcement of thus has 
aj^iea^ m L lUustratum of October 13 p 354 The 
article profusely illustrated deals with the finds of the 
Abbd Lemozi It does not pretend to be a saentific 
exposition written by an expert On the other hand 
an exceedingly mterestmg sketch is given of the 
archteological work done by the Abb 4 which it is to be 
hoped he will publish himself m due course Not only 
have a number of prehistonc homes been discovered 
under overhangmg rocks many of which have yielded 
nch mdustnes m stone and boat but a pamtM cave 
temple worthy to be compared with those of the 
Dordogne Pyrenees and Cantabria, has also been 
explored 

Judgmg from the illustrations the date of the art 
would seem to be in part Aungnacian m part lower 
Magdalenian but it is impossible to be precise on this 
pomt from the meagre account ^ven The anunals and 
figures observed apparently include remdeer horse 
mammoth bison negative human hands signs etc 
Obviously much further work is required before what 
promises to be a new and nch area is properly explored 
but the Abbd is to be congratulated on what he has 
already done and L lUustfoHoH is to be highly com 
mended for having brought forward his work m such 
an excellent way A complete survey of the distnct 
around Cabrerets with a saentific account of the 
diggmgs and of the cave art will be eagerly awaited 
by all prehistonans Some reproductions of the new 
prehistonc paintings appeared in the JUusirated Londm 
News of October ao M C B 


An African Chaheothere 


By Dr Chas W 

A sm \l I collection of fossils from the neighbour 
hood of Albert Nyanza has recently been sent 
for determm ition to the Bntish Museum by Mr F J 
Wavl ind director of the Geological Survey of Uganda 
The Icdh from which these remains were denved are 
of late Pb lenc or more probably Pleistocen*’ age 
smee they include teeth of Hippopotamus and Phaco 
choerus which do not seem to be distinguishable from 
those of recent forms with these are tones of croco 
dilcs Cl elonia a large Siluroid fish and fresh water 
shells 

V mpanymg these remams there are two or three 
fragments of much greater mterest The most im 
portant is a phalangeal bone of such peculiar form that 
it IS at once seen to belong to a member of the Ancylo 
poda (Chalicotheroidea) These animals are very 
aberrant pen sodactyl ungulates m which instead of 
hoofs great cleft claws are developed and the conse 
quent modification of the foot bones is such that even 
a smgle phalangeal tone is easily recognisable These 
large cleft claws were known so long ago as Cuvier s 
tune and he regarded them as belongmg to a giant 
Moms ( Pangolm gigantesque ) It was not until 
1888 that Filhol was able to prove that they actually 
belong to an ungulate The group first appears m the 
Middle h ocene of North Amenca and m later times it 
spread over the northern hemisphere, remams beuig 
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found m the Upper Miocene beds of Samos and Pikermi, 
and m India and Chuia m deposits as late as the 
Pleistocene 

Ihe findmg of a Chaheothere m Central Africa is 
of especial mterest because a species occurs m Samos 
associated with Samothenum which is very closely 
similar to the Okapi the discovery of which a few 
years ago attracted so much attention It seems just 
possible that a Chaheothere may still survive m the 
same region and may be the buis of the persistent 
rumours of the existence of a large bear or hyana 
like animal For example in a letter to Mr M A C 
Hmton from Capt C R S Pitman of Kenya Colony 
the wnter mquires if anythmg is known of the Nandi 
Bear stones of which are constantly cropping up 
Whatever it may turn out to be, the beast seems to be 
nocturnal m its habits and to resemble a very large 
hyana an animal m which the proportions of ^e fore 
and hmd hmbs are much as m some Chaheotheres 

It IS to be hoped that great efforts will be made to 
settle what this creature is smee if the suggestion made 
above turns out to be correct it will be a discovery of 
fax greater mterest than the Okapi It does not seem 
at afi improbable that m such a country even a large 
nocturnal animal might escape notice for a long tune 
even m England few people have ever seen a badger 
m the wild state 



November lo, 1923 


NATURE 


697 


Obit 

Ths Hon N C Rothschild 

B y the desth on October 12, at the age of forty-six, 
of the Hon Nathaniel Charles Rothschild, younger 
son of ^ first Lord Rothschild, Nature in a hteral sense, 
entomolow, and, it may be added, tropical medicine 
have eacn sustamed a formidable blow For Mr 
RothsiMd, whose career demonstrated m stnkmg 
fashion that the pursuit of business is by no means 
incompatible with saentific achievement of the first 
rank, was at one and the same tune an active partner 
in the firm of Messrs N M Rothschild and Sons , the 
mainstay of the Soaety for the Promotion of Nature 
Reserves, to which he contributed practically all the 
funds at its disposal , and the leadmg authority on the 
Siphonaplera, or fleas, certam speues of which are 
responsible for the dissemmation of plague 
In 1895 on leaving Harrow, where m conjunction 
with the late J L Bonhote, he had alre idy while still 
a schoolboy produced a volume on the local butterflies 
and moths, Charles Rothschild went up to Trinity 
( ollege Cambndge, where three years later he obtained 
honours m Part I of the Natural Sciences Tnpos 
After entering the City, besides devotmg himself to his 
more immediate mtcrests at New (ourt Mr Roth 
schild became chairman of the Alliance Assurance 
Company The outbreak of the War caused him 
to become closely connected with, and to undertake 
most important work for, more than one Govemme nt 
Department, and his fathers various duties which 
were assumed by Mr Rothschild on the death of the 
former m the spnng of 1915, added to the strain of lus 
miny responsibihues Overwork, cruelly prolonged 
resulted in 1916 m a nervous breakdown and from this 
Charles Rothschild never fully recovered, so tint his 
1 unented death at a comparatively early age was elcarlv 
in after result of the War 

Mr Rothschild, who was a Justice of the Peace and 
had been High Sheriff for Northamptonshire was also 
a lieutenant for the City of London and was president 
of the Entomological Society of London m 191s and 
1916 In addition, he was a fellow or member of manv 
scientific and learned soueties both at home and aliroad 
and had been a member of the honorary committee of 
management of the Imperial Bureau of F ntomology 
from the formation of the latter as the 1 ntomological 
Research Committee, m 1909 H is pre sidential address 
to the Fntomological Society on January 19 1916 
consisted m the mam of an earnest plea for the pre 
servation of many species among the Bntish fauna and 
flora, now fast disappeanng, or on the verge of, at anv 
rate, loeal extinction , and appealed for support for the 
Societv for the Promotion of Nature Reserves, and for 
the work of the National Trust for the Preservation of 
Places of Naturid Beauty or Historical Interest 
Even m these days of specialisaUon, it is given to 
few zoological systematises to possess an encyclopsedic 
and practically uniciue knowledge of an entire group 
But Charles Rothschild soon b«»me, as he remam^ 
until the end, the leadmg authonty upon Siphonaptera , 
and to him, more than to any other, cxistmg, accurate 
knowledge of the fleas of the worW is due Prior to 
RothschOd's day, the study of Siphonaptera lagged far 
behmd that of most other orders of msects, and m fact, 
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with a few notable exceptions, such as Taschenberg and 
C F Baker, had been almost entirely neglected by 
entomologists Rothschild however, was a prolific 
writer upon his favounte subject, and, while steadilv 
accumulatmg his unrivalled coU^on of fleas, botn 
exotic and endemic, he contmued for a quarter of a 
century to diagnose and describe his material m a senes 
of papers and monographs of the utmost value The 
first papers by Mr RotWhild on Siphonaptera (diag 
noses of two new species of British fleas) appeared m 
1897, when their author was but twenty years of age 
Subsequently his mtercst was extended to the Siphon 
aptera of the entire world, and, m tlic mterval between 
the appearance of his earliest contnbutions and last 
year when the latest memoir written by him (a report 
upon the Siphonaptera collected by the Norwegian 
1 xpedition to Novaya /emlya m 1921) was pubhshed, 
he was responsible either smgly or m conjunction with 
Dr K Jordan, his gifted collaborator, for a very large 
number of authoritative contributions to the hterature 
of this group of ectoparasites 
Some ten years ago Mr Rothschild who was a 
generous and frequent benefactor to the Natural History 
Departments of the Bntish Museum, presented to the 
Trustees of that institution his entire collection of 
Siphonaptera and other ectoparasites with the proviso 
that the collce tion should rem im m his hands dunng 
his bfetune It is understood that the donor aLo set 
apart a sum of money the mtcrest of winch when the 
collection is handed over to the nation, is to be applied 
to Its mamtenanee and improvement F F A 


Mr Miilliam Ihomsun 

Mr William Ihomson 1 RS(Ed), FIC, the 
eminent Manchester consultmg chemist and analyst, 
who died suddenly m his Laboratory on October 4, was 
a promment figure m the chemical circles of Manchester 
and London dunng the lost fifty years Bom m 1851 m 
Glasgow, he went to Manchester in 1869, and entered as 
assistant to Dr Grace Calvert at the Royal Institution 
laboratory m Prmcess ^treet lour years later, on 
August zs, 1873, at the age of twenty two, he became 
a partner m the firm of Grace Calvert and Ihomson, 
and on the death of Dr Grace Calvert two months 
afterwards, took sole charge of the practice, and 
combmed with this the office of public analyst for 
Stmkport, which he contmued to the tune of his 
death 

Mr Thomson jomed the Manchester Litcrarv and 
Philosophical Society m 1873, and served on the counal 
for many years, actmg as president from 1917 to 1919 
1 he Soi lety is the richer for his contributions on different 
subjects ol scientific mterest, some of which dunng his 
lifetime developed mto renowned discovenes Only 
m November of last year he presented to the Society 
the actual tubes contammg sulphides of calaum, 
barium, etc , with which m 1877 he brought to the 
notice of Sir William Crookes the phosphorescent 
properties of these substances They proved to be 
the first of three steps which led to the discovery of 
X rays by Prof Rontgen He is also known for his 
work on the detecuon of arsenic m beer durmg the 
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outbreak of arsenical poisoning some years ago and 
lor his indefatigable and original work on the amount 
of soot in the smoke laden atmosphere of Manchester 
His efforts m association with the Manchester and 
Salford bmitary Association to obtam a purer atmo 
sphere should lie a memonal to him imong the pubhc 
of that cit> 

In recognition of his mmy onginal contnbutions 
to science Thomson was elected a fellow of the Royal 
Society of Edmburgh m 1876 He was also one of 
the original members of the Soaety of (hermcal 
Industry was elected to the committee m October 
1884 and icted as chairman of the Manchester Section 
for some jears He was a promment member of the 
Institute of Chemistry of winch he was elected a 
fellow in 1877 he served on the council from 1887 to 
1890 md from 1893 to 1896 For some sears also 
he was on the committee c f the Souetv if Uyers and 
Colounsts He was the author of a Ixick on I he 
Siring of (otton Goods of which the first edition was 
pul lished m 1877 and the second in 1879 


Sir WiiiiAM Kick hDWARDS K(B KCIF CMG 
Thf death cn 0 tober 13 f Major General Sir 
William Rice Edwards frim pneumonia after a very 
brief illness it the comparative!) carlv age of sixty one 
has come is a great she k to hs in my friends and 
espe nil) tj the members of Ins service who trusted 
and h nc ured him as their chief md loved him as an 
upright md sporting gentlemai He studied at the 
lamdon Ho pitil took the M B with honours and later 
the M 1 ) t Durham and entered the Indian Medical 
Servi c in 1886 serving m his earlier years at the hden 
Hospit il ( alcutta and on Lord Roberts s staff m Indm 
and later dunng the South Afn an War and wis 
Residency Surgeon m Kishmir for some years before 
selection for the admmistrative grade After a 
successful pc nod as Surgeon General Bengal where 
his abilities and accessibility endeared him to all who 
had the pnvilegc of servmg under him he succeeded 
Sir Pardey I ukis in 1918 as Director General at the 
most cntical pencxi m the history of the Indicm Mcxlical 
Service He feught unflmchmgly without the least 
regard to his personal prospects for the Service first 
to obUin justice with regard to the increased pay 
recommended by the Public Services Commission 
and aftcrw irds to lessen so far as possible the dis 
astrous effects of the Montague reform scheme He 
succeeded in the first with the help of the Bntish 
Medical Association, but regretfully admitted when 
speakm„ as chairman of the IMS dmner only last 
June tliat he hid failed to a large extent m the latter 
superhum m task He did much to foster the scientific 
work of the bactenological department while the 
successful organisition of the Calcutta School of 
Iropical Mtdume was due m no small degree to his 
mvaluable support 


Bv the death, on September 4 of Prof Dr Paul 
Fnedlander another favourite and successful pupil of 
Adolf von Baeyer has passed away He had many 
fnends and was highly esteemed by his colleagues 
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beyond the boundaries of his native country Paul 
Fnedlander was bom in 1857 at Kdnigsberg Prussia 
where having finished his school education, he began 
his academic studies under Graebe and contmued 
them m Strasbourg and Munich under A v Baeyer 
m 1878 whose pnvatc assistant he was at the 
time From 1884 to 1887 Fnedlander was chief 
chemist of the scientific laboratory of the Oebler Works 
at Offenbach a M Afterwards he entered upon his 
academic career in 1888 at Karlsruhe where he was 
made professor extraordmary m 1889 from 1895 to 191 1 
he was professor at the Museum of Industnal Tech 
nology m Vienna whence he passed to Darmstadt os 
professor of chemistry of dyestuffs Fnedlander s most 
important work wis connected with the group of 
indigo dyes he found that the ancient Tynan purple 
the ciyestuff of the shellfishes cuntams highly bromm 
ated mdigo denvatives his discovery of thio indigo red 
a sulphur denvativc of mdigo was most important in 
the development of vat dye manufacture and enabled 
Fnedlander to find a number of new compounds His 
m un literary work is well known and in daily use by 
colour and dyestuff chemists though so far as we 
know published m German only 


Mr Arthur I Djarlovl who died on October 19 
WIS a well known consulting engineer He was senior 
partner in the firm of Messrs Clark Forde and lay lor 
lit supenntended the liymg of many thousinds of 
miles of submarme c at Ic and did a large amount of 
cable work during the War He did much careful 
research work on the Clark ind Wtston standard cells 
md contributed largely to the technical journals 


W E regret to announce the following deaths 

I’rof Carl Hames honora^ professor of the 
Technical High School at Charlottenburg and 
formerly professor of chemistry at Kiel who was 
known fir his work on the actiin of sodium on 
isiprene aged fifty seven 

Prof P W Latham formerly Downmg professor 
of medicine in the University of Cambridge on 
October 29 age 1 ninety one 

Dr Charles Firdenck MiUspaugh curator of the 
department of botany of the Field Museum Chicago 
and professor of botany at the Umversity of Chicago 
and the Chicago Medical College on September 15 
aged Mxty nine 

Prof F P bpolding of the School of Engineering 
of the University of Missoun smee 1900 on September 
4 aged sixty six 

Dr J r Stead F R S president of the Iron and 
Steel Institute 1920 21 on October 31 aged seventy 
two 

Dr A Stutzer the well known agncultnral chemist 
of the University of Khnigsberg who has earned out 
many researches both alone and wnth collaborators on 
Chile saltpetre soil organisms and mtnfying and 
demtnfymg bacteria on September 3 aged seventy 
four 

Prof James Sully ementus professor of philosophy 
Umversity College London on November i aged 
eighty one 
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Current Topics and Events. 


HM TKB King has approved of the following 
awards this year by the president and council of the 
Royal Society — A Royal medal to Sir Nipier Shaw 
for his lesearchcs m meteorological science a Royal 
medal to Prof C J Martm for his reseanhes on 
animal metabolism The followmg awards have also 
been made by the president and council — Ihe 
Copley medal to Prof H Iamb for his reseaiches 
m mathematical physics the Davy medal to Prof 
H B Baker for his researches on the complete 
drymg of gases and liquids and the Hughes modal 
to Prof R A Millikan for his determmation of the 
electronic i liarge and of other physical constants 

Ini' following IS a hst of those recommended by 
the president and council of the Royil Society for 
election to the council at the inniversary meeting 
on hiocemlxr 30 — Prtstdeni Sir Charles Shirring 
ton Ina^urrr Sir liavid Pmn So retanes Mr 
W B Hardy and Mr J H Je ins I r tgu Secrttar\ 
Sir Arthur Schuster Oihtr Member fC until Sir 
1 redenck Andrewes Prof C G Barkla Sir William 
Bragg Irof W I Dalbv Prof A S Fddington 
Ihoit T R Elliott Prof L S Goodnch Sir Si liicy 
Harmcr Sir Thomas Holland Sir Iicdenik Keeble 
Prof 1 K Merton Prof H I Newell Irof I) Noel 
Paton Dr A Scott Mr 1 h Smith and Prof J h 
Thorpe 

On Saturday November 3 His Majesty the King 
of Sweden awompanicd by Baron Pdmstierna the 
Swedish Mmister and the Royal Suite visitid the 
I innean Society s rooms 111 Burlington House and 
was received by Dr A B Rendle the president the 
officers council and staff An inspection was m i le 
of the various objects of interest connected with the 
great Swedish naturalist Carl von J inn^ such as 
his herbarium and roological collections manu 
scripts correspondence and volumes copiously 
annotated by their author Before lea nng the King 
signed the Roll and Charter Book of the Society 
on the emblaroned vellum page specially prepared 
for signature 

According to a telegram from New \ork which 
appeared m the Jimes of October 31 an expedition 
of the Smithsonian Institution of which Dr J 1’ 
Hamnijton is the head has discovered at Santa 
Barbara m California two human skulls for which a 
very high antiquity is claimed They are said to 
belong to an era far earlier than that of Neanderthal 
man The evidence upon which this claim is based 
would appear to be a low forehead and very pro 
nounced eyebrow ndges The mouth cavity is ex 
tremely large and the walls of the skull very thick 
They are said to be twice the thickness of incient 
Indians skulls Until more detailed evidence js 
available judgment must be suspended as to the 
Itkehhood of this claim to a high antiquity being 
substantiated but it may be pointed out that 
skulls exhibitmg Neanderthaloid characteristics 
especially in the pronounced eyebrow ndges have 
been found on more than one occasion in the United 
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States Although a great age has been attnbuteJ 
to them upon further examination they have been 
pronounced to be merely a relatively modem vanety 
of the Indian tvpe It is significant that the new 
Santa Barbara skulls were associated with a matenal 
culture implements fish hooks etc which is said 
to show i great advance upon any culture that can 
be assori ited with Neanderthal man 

Thf Ttmes of November i contains an interesting 
account by its Peking correspondent of some results 
of the American Expedition to Mongolia organised 
ba l*rof Oslxirn and led by Mr R C Andrews 
which included Mr W (.ranger as palaxintologist 
and Mr 1 K Moms as zoologist The expedition 
was despatched m conseijiience of the reported 
existence of vertebrate fossils in Mongolia Mr 
Vndrews in a prehminary visit to the area found 
inlications that a systematic search might yield a 
rich harvest of Mesozoic vertebrates The expedition 
with five motors and seventv camels travelled through 
Kalgan lo part of the (robi Desert — about 300 miles 
south west of Urga h xcavations there resulted in 
the disco\ery of seventv skulls and twelve complete 
skeletons The local conditions ir so favourable 
for the jjerfect preservation of fossils thit fourteen 
fossil reptile eggs were found one of which contains 
in embrjo of an unhatchcl Dinosaur hive eggs 
were found in a nest close beside the skeleton of what 
wis presumably the parent reptile The shells had 
been crackel and gradually filled by ihe fine wind 
blown dust which formed the loess Ihe skeletons 
are Mesozoic Dinosaurs and are regarded by Prof 
Osborn as the ancestors of the famous fossil horned 
reptiles of Montana One of them has been named 
Pr toceratops andrewsi Prof Osborn considers that 
the Dinosaurs developed in the northern plains of 
the Old World and thence crossed into America 
through northern China The collections are being 
taken to the American Museum in New York It is 
hoped that funds will be raised to continue the work 
m Mongolia on a still larger scale lYeliminary 
technical reports on the discoveries have lieen already 
published m America and announced by members of 
the expedition to the Geological Society of Chin a 
Thf foundation ceremony at Sukkur in the Pro 
Vince of Sind India on October 2 j when Sir George 
Llf yd the retirmg Governor of Bombay laid a stone 
which marks the commencement of operations for 
the construction of an irrigation barrage is worthy 
of more than the casual note which has appeared 
in the daily press It marks tJic inception of perhaps 
the largest and most impressive irrigation scheme 
constructed in any part nf the world Sind which 
IS one of the driest tracts in India depends for its 
irrigation upon inundation canals from the nver 
Indus the overflow from which is sporadic and 
fluctuating In flood times there is a full supply of 
water durmg the cold season only the most fortu 
nately situated areas obtain any supply at all while 
a mmimnm of 20 000 cubic feet of water per second 
runs waste to the sea It is the object of the barrage 
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to regulate the flow so as to secure an adequate 
supply throughout the year The barrage structure 
will be the largest of its kind in the world far ex 
ceeding the Assuan Dam It will measure 4725 feet 
between the faces of the regulators on each side 
Ihese regulators arc seven m number and of the 
canals they feed three will be wider than the Suet 
Canal and the central nce canal will have a dis 
charge equal to that of the Thames The gross area 
commanded by the works embraces 7I million acres 
of which 6| million acres are culturable and an annual 
area of 4^ million teres under imgstion is contem 
plated The totsl cultivated area in Fgypt is thus 
exceeded bj h-ilf a million acres in this one scheme 
for a single province in India The estimated outlav 
on the project amounts to more than twelve millions 
sterling 

Apparkstiv the principle of organic evolution is 
still under public discussion in the Umted States 
through Mr W J Bryan a camp ugn against it 
The Journal of the Washmgton Academy of Saences 
(vol 16 No 13 October) contains the following 
amusing comments by Dr C W Stiles from the 
Proceedmgs of the Biological Society of Amenca 
which 13 afliliated with the Academy According 
to Mr Bryan s premises all germs which cause 
disca!>e must have been created in the beginning as 
they exist to day If it is to be conceded that these 
germs were onginilly created m some form other 
than as disease germs the theory of evolution stands 
admitted Obviously since Adam was the last 
animal created and smee the animals were not created 
until after the plants it is unthinkable that any of 
the numerous germs which cause disease were created 
after Adam Smee disease germs are dependent for 
their existence upon ammals and plants in which 
they cause disease it is clear that these germs could 
not have been enated or have existed prior to the 
creation of their victims A challenge of this deduc 
tion would be an admission that the germs were not 
created is they are to day but that they later 
evolved into disease germs but this would be an 
admission of evolution Therefore if Mr Bryans 
challenge is to be accepted we must conclude that 
Adam harbored everv germ disease which is cliar 
ictenstic of man or dependent on man for its life 
cjcle 

A CRITICAL cxanunation of Berthelot s work on 
Aribic chemistry has been published by Mr F J 
Holmyard in Ckemtstry and Industry (Oct 5 and 12) 
The cnticism is arranged under three headmgs 
dealmg respectively with Berthelot s qualifications for 
his ‘^ask with his choice of material and with his 
treatment of the material chosen It is concluded 
that Berthelot undoubtedly possessed the necessary 
scientific qualifications but was hampered by having 
to rely on translations from the Arabic which were 
not wholly accurate from a technical point of view 
He also devoted his attention to three points only 
namely the Arabic originals of Latin works to the 
mfluence of the Greek alchemists and to the works 
of Jftbir ibn Havyfln and their relation to the Latin 
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works of Geber The choice of material in the last 
case was quite madeqnate Berthelot s treatment 
of the material chosen was arbitrary and sometimes 
superficial the most important Latin work at his 
disposal ( I iher de Septuaginta ) receivmg m 
sufficient consideration Although some recent 
criticism of Berthelot s undoubtedly great services 
to the history of chemistry has probably gone further 
than is justifiable the conclusions of Mr Holm)rard 
if accepted will make it necessary to exercise great 
caution in following the French author in his treat 
ment of Arabic chemistry The great gap m our 
knowledge of the middle period of Arabic chemistry 
to which Mr Holmyard refers will have to be fill^ 
m before any definite conclusions can be drawm as 
to the general influence of the workers of Islam on 
the progress of chemical thought It may even now 
be asserted however that the judgments of previous 
historians may require modifications in several 
directions Although some distinguished Orientalists 
abroad notably Prof F Wiedemann and Prof 
Ruska have pCTfortned most valuable services m 
the region of Arabic science the attention of other 
students is much to be desired 
Dr H Lfvinstfin who is a member of the 
scientific committee directmg the clieimcal exhibits 
for the Bntish Empire Exhibition at Wembley in 
the course of some remarks made recently stated that 
the pure chemistry exhibit is being organised by a 
committee representing all the relevant scientific 
societies supported and greatly assisted by the 
advice and co operation of the Royal Society Ihe 
mtention is to produce an exhibit which vnll make 
plain to the world what Bntish men of science have 
done and are domg to build up the science of chemistry 
as it is known in the world todiy Ihe pure 
chemistry exhibit at Wembley should for ever 
destroy the illusion which had some justification 
in the past that Bntish umversity training and 
research in chemistry is below the highest standard 
of other countnes This would not have been true 
in the same sense thirty years ago The following 
conveners have agreed to organise the various 
sections of the chemical exhibit Sir Frnest Ruther 
ford (structure of the atom) Prof J C McLennan 
(spectrobcopy) bir Henry Miers (ciystallography and 
crystal structure) Dr A Lapworth (valency theones 
and theones of chemical combination) Dr T Slater 
Pnee (photography) Prof F G Donnan (general 
physical chemistry) Dr Alexander Scott (atomic 
weight determination) Mr A Chaston Chapman 
(analysis hydrogen ion concentration) Prof E C C 
Baly (general morganic) Prof A Smithells (flame 
fuel and explosion waves) Dr Henry and Prof 
F L Pyman (organic chemistry) Mr J L Baker 
(biochemistry) Sir John Russell (agncultural 
chemistry) ^ncipal J C Irvme (sugars) Prof 
G G Henderson (terpenes) Prof I M Heilbron 
(plant colounng matters) Dr J T Hewitt (coal tar 
colounng matters) Prof J F Thorpe (general 
organic chemistry) Mr C F Cross (cellulose) Dr 
E F Armstrong (catalysis) Mr W F Reid (ex* 
plosives) Dr W R Ormandy (plastics) Commander 
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R £ Stokes Rees (apparstos) Prof J W Hmchley 
^chenutal engineering) Mr R B Pilcher (historical) 

Thk first World Power Conference will be held on 
June 30-July 12 next at the Bntish Empire 1 xhibi 
tion It has been promoted by the Bntish Elec 
trical and AlUed Manufacturers Association (the 
B E A M A ) m CO operation with many technicil 
and scientific institutions The subject discussed 
will be the production and generation of energy in alt 
its forms it IS very satisfactory to notice that 
practically every civilised country is sending delegates 
and many engmeers of world wide eminence will read 
papers on power generation and distnbution an I on 
electric traction Considenng what different solu 
tions have been standardised m the various countries 
a comparison of costs will lead to results of permanent 
value One pomt however that the promoters of 
this international conference seem to have overlooked 
IS that the date of the centenary of the birth of T ord 
Kelvm IS on June 26 lew therefore i f the eminent 
delegates will be able to take part in the eelebrat on 
As Ixird Kelvm is admittedly the greatest physicist 
of the Victorian age and possibly the greatest natural 
philosopher since Sir Isaac Newton foreign men of 
science and engmeers will doubtless w int to take p irt 
m our celebrations 

Till openmg meeting of the new session of the 
Newcomen Society for the Study of the History of 
1 ngiiieenng and Technology was held on En 1 ly 
October 26 in the appropriate atmosphere of Prince 
Henry s Room Eleet Street when the president 
Loughnan St L Pendred delivered his presidential 
address on The Value of the History of 1 ei hnologv 
Mr Pendred said he had m the first instance examined 
what were tlie views held as to tlie use of I istory m 
general and in spite of all that had I een written on 
the subject he found it impossible to believe frr 
example that the events of the Hundred \ oars War 
were of the slightest use to us in the recent struggle 
with Germany or that the Battle of Jutlind owed 
anjrthing to Admiral Mahan s ex imination of Nelson s 
orders at Trafalgar The importance of history 
resided m its evolutionary characteristics and in this 
aspect technology reflecting as it does the most 
important endeavours of mankmd from the earliest 
times IS as worthy of serious investigation os those 
natural causes by which man himself was developed 
from a lower creation Strange as it may appear 
development has never received a modicum of the 
attention that la paid to systems of philosophy yet 
these have made far less difference to the world than 
have advances m technology This is partly the case 
because while the documentation of the ordiniry 
forms of history is abundant that for the relationships 
of human progress to technical development is scanty 
Mr Pendred also alluded to the value of the historical 
method m teachmg technology and by inspiration 
from its achievements m the formation of character 

October nuns were heavy over the Bntish Islands 
espeoally in the midland western and south eastern 
distncts In London according to the Greenwich 
observations the total rainfall for the month was 
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5 07 m falling on twenty three days October was 
by far the wettest month so far this year the next 
wettest month was kebruary with 265 m The 
monthly total is the heaviesi since July 1918 when 
the fall was 7 33 in it is the wettest October since 
1882 when the measurement for the month was 
5 42 in though m 1880 the ramfall for October was 
765 in the heaviest for the corresponding month 
for upwar Is of 100 years At Greenwich the ramfall 
this year for the ten months to the i nd of October is 
20 37 m which IS X 41 in more than the normal 
At Lastbmme the rainfall measured in the Old 
Town fjr October was 748 in ram falling on 
twenty three days the measurement for twenty 
four hours on the mommg of O tober 24 was i 51 in 
In 1889 the October rainfall at Eastbourne was 
8 13 m and m December 1913 the measurement was 
837 m Ihe excess of ram at Eastbourne for the 
last t< n months is ntarlv 7 inches At the Rotham 
sted Experimental Station according to th" 2 im'S 
of November 3 the ramfall m October measure 1 
4 )y in an excess of i 91 in of this 3 43 in drained 
tlirough 60 inches of soil against an average for 
October r f 1 67 m givmg an excess of i 78 m 
The soil IS saturated and it seems probable that the 
winter rams will increisc the supply of underground 
w itcr which is still deficient 

Gi NKRAL discussion on Electro Ic Reactions 
and Equilibria will bo hel I by the Faraday Society 
meeting at the Institution of I lectncal Engineers 
on Monday November 26 The first session of the 
meeting will extend from 3 to 3 p m and will deal 
with Conditions of E juilibnum at Reversible 
Electrodes Sir Robert Robertson president of the 
Society will preside and the introductory address 
will be given by Dr E K Rideal Among the 
speakers will be Prof Bulman of Copen liagen who 
will read a paper on Some Oxidation and Reduction 
Electrodes and their importance to Organic Chem 
istry After on mterval for tea the meeting will 
resume at 3 30 p Jt and will devote itself to the 
consideration of Irreversible Electrode Effects 
m ludmg Passivity and Overvoltage Prof t G 
Donnan vice president will preside over this session 
uid the introductory address will bo given by Prof 
\ J Allmand At the conclusion of the meeting 
a dinner will be hel 1 at the Holbom Restaurant to 
be followed by an informal conference Members )f 
the Chemical Society the I’hysical Society and the 
Institution of Electric U Engineers have bron invited 
to attend this discusuon Others interested should 
apply to the Secretary tf the Earaday Society 10 
Essex Street London WC2 from whom a full 
programme may be obtained 
Coi Kookes Evelyn Bell Crompton past 
president has been elected an honorary member of 
the Institution of Electneal Engmeers 
At a general meeting of the mmnbers of the Royal 
Institution held on November 3 the thanks of the 
members were returned to Mr F Coston Taylor for 
his donation of one hundred gumeas to the research 
fund and to Mr Robert Mond for b» gift of busts 
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and medallions of Dr Ludwig Mond Canmzcaro 
I lebig Berzelius and others statuette of Sir James 
Dew-ir and many portraits and photographs The 
death of Prof Jules Violle an honorary member of 
the Institutun was announced and a resolution of 
condolence with the family was passed 

The Dr Mann Juvenile Lectures of the Royal 
Society of Arts for the new session will be dehve^ 
respectively by Prof W A Bone and Mrs J W 
Henshaw Prof Bone s lectures will deal with 

Fire and Explosions and be given on January 2 
and g Mrs Henshaw s lecture entitled Among 
the Selkirk Mountains of Canada with Ice axe ind 
Csmera will be given on January 16 The lecture 
hour in each cai.e will be 3 o clock 

A TLCHNicAi assistant is required by the Royal 
Aircraft Fstablishment South Fam borough Hants 
whose duties will be research in problems relating 
to electric ignition Candidates should possess an 
honours degree in phjsics or electric il engineering 
or equivalent qualifications and have had experience 
of research work in electrical subjects prefer tbly m 
connexion with high frequency work Applications 
should be addressed to the Superintendent of the 
Royal Aircraft 1 stabhshment quoting reference 
A20 

Thf Department of Agnculture in Kenya is 
requiring an igncultural issistant to help the director 
and deputy director of agnculture m supeiaising 
agricultural work particularly native agnciilturil 
services Candidates should possess a degree or 
diploma in agnculture a good knowledge of tropical 
ignculture and have had expenence in agncultural 
practice Wntten applications for the post should 


be sent to the Assistant Private Secretary (Appomt- 
ments) Colonial Office Dowmmg Street S W r. 
upon forms obtainable from the same address 

Mr B M Hsadicar honorary secretary of the 
Universities Library for Central Europe sends us 
a list of German chenucal hterature at his disposal 
for exchange for similar Lnghsh literature published 
since 1914 Alternatively any hterature of saentific 
interest would be accepted and a qv\d pro qw> ex 
change is not stipulated Inquiries may be addressed 
to Mr Headicar at the London School of Economics, 
Clare Market J ondon W C 2 The list mcludes 
volumes of the Berliner Berichte Zettsckrxft ftlr 
angewandte Chemie Chemiker Zeitung Technisch 
Chemisches Jahrbuch Aboggs Huidbuch der 
‘uiorgamschen Chemie and Zeitschrift fur Chemte 
und Industrie der hollotde 

The October number of the Journal of the Royal 
Photr^raphic Society is devoted to the Society s 
Exhibition It is copiously illustrated and contains 
several articles which refer chiefly to pictorial matters 
But Dr B T J Glover of Liverpool writes as a 
technician and points out with examples how 
often the grailation of the prints is falsified by under 
exposure over development ind mampulation as in 
the making of gum prints and bromoils Indeed 
with reg ird to bromoils he isks Can any one show 
me a bromoil print in which they Ltone values] are 
right ? As he also gives examples that show 

an exquisite quality resulting from sound photo 
graphic technique 1 study of his comments cannot 
fail to be of interest to those who favour pure photo 
griphy as well as to those who think that photography 
18 not good enough and seek to improve it by what 
they c^l control 


Our Astronomical Column. 


A Bright MnroR — Mr W F Denning writes 
from Bristol that on November 3 steszsiGMl 
he observed a large meteor equal to Venus in bright 
ness shooting downwards in the southern skv from 
2931° 6 ° to 308° 21° The nucleus gave a flash 

at the end of its flight and left a white streak Ihe 
direction of the course of the object was from a 
radiant point near I* UrsT Majons which supplies 
many nuteors at this time of the year and appears 
to be a well defined centre of recurrent radiation at 
vanous penods of the year The shower or showers 
has or have been frequently observed in the last 
quarter of the year and deserves more thorough 
investigation 

SPECiRoscoi 1C AND Trigonometrical Parat i axes 
— A Pannekoek (Observatory October 1923) gives 
reasons for believing that the variation of intensity of 
certam spectral Imes is not directly a measure of the 
stars al^lute luminosity but of the intensity of 
gravity at its surface which affects the lomsation of 
its atmosphere For the same spectral class the 
quantity derivable from the spectrum is the ratio 
of lummosity to mass The mean spectroscopic 
parallaxes of groups of stars wall not be afiected but 
those of mdividual stars wall be if their mass differs 
from the mean mass of the class I or example the 
trigonometrical parallax of t Indi is o 28' while 
o 45* has been given as the spectroscopic value If 
there is no error m either value the star s mass is 
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2 6 times the mean mass of spectral type Kj This 
would thus appear to he a method of determining the 
masses of the nearer stars if non binaries while the 
binaries would serve to test the truth of the pnnciple 

W J Luyten contributes a paper to IToc Nat 
Acad Sci (September 19-3) in wmch he examines 
the s^teinatic errors of trigonometrical parallaxes 
Van Rbijn recently gave reasons for thinking them 
to bo too large from a study of the proper motions and 
radial veloatics Luyten uses the same material as 
Van Rhijn but discusses it differently He deduces 
two in-aphs one by grouping the stars by measured 
parallaxes and forming a graph connechng mean 
apparent magmtude wath reduced parallax the 
other by grouping according to apparent mo^tude 
and again formmg a graph He considers tliat the 
truth hes between his two graphs and deduces that 
the Allegheny parallaxes are not too large as Van 
Rhijn stated but if anything too small He further 
compares the absolute magnitudes deduced from the 
measured parallaxes with those deduced from proper 
motions He thus obtains for the Ko giants the 
mean absolute magnitude o 8 ftwo independent dis- 
cussions give o 6 and i o) while the trigonometrical 
parallaxes give o 7 agam suggesting that the latter 
are if anything too sniw 

It IS useful to apply these tests for the spectro- 
scopic parallaxes would be affected by systematic 
errors in the trigonometrical ones that were used for 
calibration of the spectral curves 
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Research Items. 


Indian Villages in the Eastern United States 
— Various wntera dunnu the eighteenth century 
mentioned the Indian tnoes in the Upper Miasoun 
Valley but their accounts are vague and httle was 
known of these tribes until the transfer of Louisiana 
to the United States The condition and structure 
of their abandoned viUages have been examined by 
Mr D I Bushnell in Bulletin No 77 of the American 
Bureau of Ethnology Natural environment influ 
rnced the various types of structure Thus in the 
densely timbered country to the north about the 
head waters of the Mississippi and far bevond the 
mat and bark covered wigwams were developed and 
employed practically to the exclusion of all other 
forms of dwelling But m the plains and in the 
regions bordering on the great buffalo ranges the 
skin covered tipis predominated though other forms 
were sometimes constructed by the same people 
The earth lodges erected by the tribes m the Missouri 
Valley were the most interesting strut tiires east of 
the Uocky Mountams ind these at once suggest the 
rotundas or great council houses once built by the 
Chcrokees and Creeks east of the Mississippi Ihe 
discussion of these various types of habitation is most 
instructive and as is the case with other publications 
of the Bureau the monograph is fully illustraUd b> 
admirable photographs 

Pi RPOSIVE OR Mechanic A i Psycholocy - In the 
Psythological Review (Vol ^o No 4) Prof Wm 
McDougall m\es a very clear and interesting account 
of the rival theones of purposive and mechanical 
psychology Some years ago in his well known book 

Body and Mind ^ he reviewed the position as it 
stood then from the historical and n odem point of 
view in this paper he reaffirms his belief m purposive 
psychology and considers that form of mechanistic 
psychology which is popular now namely that if 
rxhavourism He admits thit there is no logic il 
reason why behaviourists should nccessanly be 
mecL mists but shows that actually aery many of 
them are 1 or certam very limited purposes 
mechanical psychology mav have value as providing 
a convenient tcrmmology but as soon as a study of 
personalities is required then the student is ini 
mediately concerned with energy persistence 
ambition etc qualities which the mechanistic 
psychology cannot explain If a psychology is 
requned which sh dl be able to explain the life of man 
in socu ty or to aid those in mental distress or to 
direct education or to further the problems of ethics 
politics or economics then that psychology must 
take into account purposes and motives mechanical 
psychology as suen can know nothing ind teich 
nothing about human motives 

Nitrooln fixing Bacteria in Leaf Noduies 
— L A Boodle m an mterestmg note in the hen 
Bulletin (No 9 for 1923 p 346) directs attention 
to the httle known phenomenon of nodules contain 
mg nitrogen fixing bactena occurring as a rule upon 
the leaves of some of the tropical Rubiacea iTie 
bactena occur m the seed between the embryo and 
endosperm so that the seedhng is infected on germma 
tion The bactena then establish themselves in the 
leaf buds m a gummy secretion within the stipular 
sheath and from thence enter the young leaves 
tlwugh stomata The nitrogen fixing capacity of 
these bactena has been experimentally established 
bv von Faber Rao in India recently confirming 
this fact It IS interesting to learn that native 
practice in India and Ceylon values h^hly th® leaves 
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of species of Pavetta and Chomeha which bear 
nodules harbounng these bactena for use as gieeu 
manure 

New Plants — Part iv of the new volume (148) of 
Curtiss Botanical Magazine contains several planta 
of especial systematic interest Clelhra Delavayt 
1 ranch belongs to a genus regarded as having 
hncoid affinities although with free petals Reasons 
have also been given for placing Clethra with the 
Iheace'B and Dilleniacef among the more pnmitive 
Panetales but Dr Stapf argues that our respect for 
the taxonomic value of gimopetalv must make us 
resist a recent suggestion to bnng the Fricaceas also 
over to the side of the Thcacese Carmichaeha 
australis R Br is a plant belonging to a remarkable 
genus almost confinM to New Zealand not before 
illustrated in this work Cheeseman terms tlie genus 
the most difficult in the New Zealand flora for the 
systcmatist eve^thing but the pods seems to be in 
a state of (lux Rhododendron sinogrande Balf f et 
W W Smith was regarded by Sir I Bailey Balfour 
as the Chinese representative of the Himalayan 
H gran i Wall It is desenbed as liaving the finest 
leaves of anv evergreen vet seen in this country 
\dmiril H I ynes is quoted for an admirable desenp 
tion of the habitat on the Lake Ch wl Nile divide 
where the bnlhantly coloured Hamanihus Ivnesii 
Stapf was first discovered The new species is 
illustrated from one of the last plants sent m to Kew 
by the late Mr h Iwcs from lus g irdcn at Colesbome 
1 ark B attakaka sinrnjtt Stapf is a chmbmg 
\sclepiad which has figured under many generic 
names b it Ur Stapf agrees with recent systematic 
repirts that the Chinese species must go with its 
Mdayan fellow \V v lubxlis into a separate genus 
the nime for which is derived from the Malayan 
species J chium rrleite Stapf is another endemic 
species confined to a very restnete 1 area within the 
( mary Islimls I here are already three other 
endemic s^xes of Fchium known from the island of 
Palma and one of these E gt ntian ides liki the present 
species is known only from the mountains aliove 
r araha r cn.U te is perhaps the most beautiful of 
this sinking group of endemics and may therefore 
le of mterest to horticultunsta as several sinking 
hvbnds have already been proliiced from species 
of Fchium 

Acstralian Dl no Hrprixs — In the Records of 
the South Australian Museum vol ii No 3 June 
10.3 are several noteworthy papers on Austrilian 
insects Mr Arthur M Lea treats of the dung beetles 
of the sub family Copndes but in comparison w ith 
other parts of the world Australia is poor in indigenous 
specKs of these insects I his however is scarcely 
snrpnsmg consider ng the learth of large imhgenoua 
mammals Dung beetles of several kinds h ive multi 
plied with the dislnbution of domestic animals and 
many European species have been mtroiliiced 
Several of uie genera are of exceptional mterest 
especially Macropocopns species of which live m fur 
atout the anal region of marsupials ind have de 
veloped very powerful claws one species If sym 
bioticus has been found m the cloaca of a wallaby 

Praying Insects o» Austrat ia — The Mantidae or 
nraymg insects of Australia are enumerated bv Mr 
Norman B Tindale m the Records of the &>uth 
Australian Museum vol u No 3 June 1923 They 
ate evidently abundantly represented The knowa 
Attttralian species now numbw 76 including 4 genera, 
and i6 species added by Mr Tindale One of the 
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most interesting forms i8 Bolht mata ap nov which 
IS the smallest luiown mantis and attains n length of 
only 8 mm Mr Tmdale mentions that it tame freely 
to light in a camp md wis so active that it was very 
difficult to capture it often seized flies and other 
insects which had been likewise attracted Another 
new mantid Parhterodula majmetUa is probablv the 
largest Australian member of the family and the 
femde measures 95 mm long vhilc tie outspread 
tegmma have an expanse of 1 1 3 mm A third species 
Orthodera mintdralU 1 ah seems to occur m all parts 
of the lontinent as well as in Ja&mania It exhibits 
a wide range of variation which has resulted m an ex 
tensive synonym^ notwithstanding its wide distribii 
tion it does not appear to have developed any clearly 
defined local races unless the Tasmanian form n» to 
be regarded as coming under that category 

Thf hARLY PROBOsemrANs — Much his been 
wntten on the genus Moenthenum which is known 
from Its remains in the pasr el Sagha beds of the 
1 ayum in hgypt and was first destnbed by C W 
Andrews of the British Museum H Matsumoto 
(Bull Amcr Museum Nat Hist vol a8 p 97 1923) 
now reviews the species with the oia of specimens 
in the Amcncan Museum of Natural History and 
concludes that M Sthlasser wis not justified m 
regarding the smaller forms styled M gractle and 
M tng(^ n as sexual vaneties respectively of M 
lyonsi and his species M atidrewst Schlasser retained 
only the last two names Matsumoto pomts out 
that oven in that case the name tngodon has priority 
over Schlasser s andrewst He concludes however 
that all four species are distinct and he thus keeps 
the happily named M atidrewst on the list He 
regards some early Moenthenum as ancestral to 
PU comastodon with which three of the known 
spccKs are associated m the Uligocene (or Upper 
1 ocenc ) beds M giactle is known only from the 
lower senes the Oasr el Sagha beds here styled 
Middle Eocene Tne author supports the views of 
Andreis 8 and emphasises the prob^idcan characters 
as against those that have been held W others to 
be sirenian He remarks that while hfoenthenum 
no doubt haunted watery places its anatomy docs 
not indicate that it was more aquatic than Hippo 
potamus 

Gfoiooy of thb Weald — Ihe Geological Survey 
of Great Bntoin has issued a memoir on The Con 
cealed Mesozoic Bocks in Kent by W Lamplugh 
r L Kitchin and J Pringle (b Stanford Ltd 
1923 pnee yt 6d) A great deal of interestmg 
information is here brought together as to the floor 
on which the best studied Cretaceous rocks in Bntain 
rest and special attention is directed to the com 
panson now possible of the Kunmendge Clay of Kent 
with that of Dorsetshire In the Proceedmgs and 
Transactions of the Croydon Natural History and 
Scientific Society vol 9 pt 3 (Croydon Roflfey and 
Clark pnee 5s 1923) Mr C C hagg president for 
1922 treats of the recession of the chalk escarpment 
in the distnct south of Croydon and shows how the 
dry gaps have been influenced bv the lowenng of the 
surface of the Gault He pomts out that the River 
Mole just below Dorking tends to disappear m summer 
and bow m no long geological time it will cease to 
run through the gap, and will be captured by tnbu 
tanes of the Wey Numerous s«flions illustrate 
this paper It is followed by one by Mr G T 
McKay on meanders deahng specially with the Mole 
The influence of the veteran geologist Mr Wm 
Whitaker at Croydon has clenrlv been fnutful in 
guidmg geological research 
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Chemical Porcelain— An article by Dr G N 
White on The Manufacture of English Chemical 
Porcelain appears in the Cktmtcal Agt for Sept 29 
The basis of all pottery is china clay which is a com 
plex but relatively unstable substance for it decom 
poses at about 600“ C the products of decompost 
tion being alumina and sihca The latter substances 
unite only at very high temperatures about 1650° C 
the use of lower temperatures yields a porous product 
which is useless for cnemical ware Fluxes are added 
(e g silica and felspar mixture) so that a vitnfied 
product results though for chemical ware the 
amount added must be a minimum The article is 
illustrated with photomicrographs and types of 
fracture — mechanical and heat — ^ discussed 

Definitions of Photometric Quantities — The 
National Illummation Comnuttee of Great Bntain 
has now supplemented the useful work it has already 
done m connexion with definitions of the chief photo 
metnc quantities by a list of symbols denotmg 
iununous flux (F) candle power (J) illumination (E) 
and bnghtness (B) Greek letters are also propraed 
to indicate reflection absorption and transmission 
ratios The aim has been twofold fa) to unify exist 
mg practice and (b) to avoid possible confusion with 
mtemationol electrical symbols Fxplanations of 
the re isons leadmg to the adoption of these symbols 
are gi\en m tabulu form Those for luminous flux 
illumination and bnghtness are already widely 
adopted The only notable departure is m the 
adoption of J for candle power — a symbol general 
m Germany but not elsewhere The reason for 
rejectmg I which is at present very generally 
used IS that this symbol is unfortunately already 
assigned to current m international electnem nom»n 
dature 

Corrosion of Condfnsfr Tubbs — Some of the 
more important recent results of the investigations 
conducted for the Corrosion Committee of the In 
stitute of Metals are contained m a paper presented to 
the North east Coast Institution of Engmeers and 
Shipbuilders on October i ) by Dr Bengougb Mr R 
May and Miss Pirret Very rapid corrosion of con 
denser tubes is essentially a recent trouble and takes 
the form of smoothly water worn depressions extend 
mg over several feet of the tube and mostly m certain 
positions Electrolytic protection fails to prevent it 
Should a tube survive the first few weeks under the 
given conditions attack of this kind is not likely to 
occur later The effects are not duo to uneven com 
position of the tubes or to surface imperfections and 
mboratory expenments show that the cause is the 
presence of entangled air in the water which m 
modem practice travels with a high velocity The 
cntical period in the life of a tube is its early life 
before a coating of scale has bad an opportumty of 
forming once this scale has firmly established itself 
the resistance to corrosion is very greatly increased 
Different waters also differ m regmd to their power of 
foaming those which readily toam being me most 
corrosive in presence of air The attack is usually 
limited to certam parts of the condenser and when 
defects are discovered the renewal of tubes should be 
limited to those parts as the wholesale re tubmg of 
the condenser may mean the removal of a luge 
number of perfectly good tubes which have already 
received their protective coatmg of scale High 
water speeds and high vacua are the modem conm 
tions that have brought about this trouble It is 
suggested that the artificial production of a scale 
on the tubes before puttmg mto use may be found 
to be practicable 
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Scientific Activities in Birminghain 


T'HE doting days of October have witnessed two 
■i highly internrtmg and important functions in 
the educational life of Birmiimnam The former of 
thAM events was the visit of ^ Robert Hadfield on 
October 30 to the Metallurgical Soci^ of the Uni 
versity of Birmingham to receive the Thomas Turner 
Gold Medal and to debver an address on The History 
and Progress of Metallurgical Science and its Influence 
upon Mwem Engmeenng In presenting the medal 
tbePmapalof theUmversity Mr C Grant Robertson 
stated that about three years ago a Bimungham nunu 
facturer desirous of commemorating the valuable 
work done by Prof Turner m metallurgy generously 
presented a sum of money to the Umveraty to found 
a Thomas Turner gold medal The donor stated that 
it was his express wish that the medal should only be 
award^ to such persons as had rendered eminent 
service to met^urgy In Sir Robert Hadfield they 
had a man who was not only the head of a large firm 
of world wide reputation but one who wa^ also a 
fellow of the Row Society emmently distinguished 
by his own metallurgical researches 1 he authonties 
were perfectly unanimous m deading that the first 
awarcl of the medal should be made to him Mr 
Grant Robertson then handed the medal t ) Sir Robert 
who after expressmg his deep appreciation of the 
honour conferred upon him delivered his address 
More than three tons of exhibits were on view and 
the address was illustrated with lantern slides and a 
senes of unique cinematograph pictures One shde 
was particularly impressive It showed Sir Robert s 
own motor car together with a 4^ mch projectile It 
was pomted out that the car when travelling at the 
rate of 60 miles per hour possessed exactly the same 
energy as ^e small projectile on leaving the gun with 
a velocity of 1100 feet per second Ihe cmcmato 
graph pictures were likewise highly instructive 1 hoy 
included by special permission of the Directors of 
Artillery and Naval Ordnance res{>ectively pictures 
of the l^mg and finng of a 15 inch gun Tnis tjrpe 
of gun which was used largely dunng the War weighs 
97 tons IS 57 feet m len^ and cames a projectile 
weighing 191a lb At full elevation and with a muzzle 
velocity of 2500 foot seconds the range is 20 miles 
bir Roberts address has been printed tn exUnso 
and 18 issued as a beautifully illustrated monograph 
which repays careful study An mterestmg account 
IS given of modem artiUeiy practice reference being 
n ade to the 18 inch naval gun the largest yet con 
structed which weighs 150 tons but is now prohibited 
as the result of the Washmgton Conference Armour 
piercmg projectiles tons in weight were made by 
Messrs Harmeld for this ran and could be hurl^ for 
a distance of 30 miles Even at this extreme range 
they could pierce nearly one foot of ordinary steel 
armour Attention is weeted to the practical diffi 
culty of hardening these projectiles for a mass of 
something like 10 000 cubic inches of steel at goo' C 
has to bo quenched suddenly m a cold bath Ibis 
induces mtenial strains which may continue lor weeks 
or months leading to rupture dunng storage unless 
suitable treatment is applied 
A considerable portion of the address is devoted to 
Binmngham itself and contains a Th>nm6 of the hves 
of its groat men past and present It is pointed out 
that our present Prune Minister thcRt Hon Stanley 
Baldwin was once a student m the Metallurgical 
Department of the old Mason College in Fdmund 
Street under Prof Turner So also was the piesent 
Chancellor of the Exchequer the Rt Hon Seville 
Chamberlam who was that evemng unanimously 
elected an honorary member of the University Metal 
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lurgical Society Dr F W Aston a Nobel Pnzeman, 

IS another old student of the College 

Birmingham is the second city in England and the 
fourth city m the Fmpirc as regards population In 
1700 it contained 15 000 people a number that had 
swelled in 1921 to 920 000 With these firares before 
ns it IS natural to inqiure mto the cause of the steady 
growth of the city But upon doing so we are at once 
confronted with a difficulty Moat of our large 
industrial cities have receive help from their geo 
graphical position What does not London owe for 
example to the Thames Liverpool to the sea 
Manchester to her climate Sheffield to her mineral 
wealth? But Bimungham has none of these ad 
vantages Situated m the centre of England one 
hundi^ miles from the sea helped by no large nver 
supported by no great mineral wealth it has never 
theless more than managed to hold its own This la 
the more striking when we recollect that Dudley vnth 
all its ancient prestige and mineral wealth is still a 
small neighbour whilst Aston which once was of 
far greater importance than Bumingham has now 
been swallowed up in the extension of this latter city 
Why IS this ’ There have no doubt been many 
contnbutory causes Small things ofttimes deter 
mine which nvulet among many shall ultimately 
grow into a mighty nver So with cities In the 
twelfth century Henry II granted to Peter de 
Bermingham the nght to hold a weekly market This 
much coveted pnvilege though long since obsolete 
exerted no small influence on the future of the town 
by converting it into an important Midland trading 
centre In later years Birmingham became popular 
for Its broad minded policv of religious toleration 
winch led many worthy persons to take up residence 
in the town thereby strengthening its intellectual life 
and quickening its mdustnal vitality 

It not infrequently happens that those whom 
Nature has most richly en lowed fail to achieve great 
ness because their path through life has been too easy 
It may well prove that the very lack of natural 
advantages so far from being a hmdrance has 
actually been one of Birmingham s greatest assets 
in that it has taught the sons of Birminuh im to rely 
upon themselves A strong mental cahbre has thus 
bwn developed together with i spint of sturly mde 
pcndence — attributes that have enabled Birmmgham 
to r<use itself to a position of eminence within the 
Empire A aty that can bo ist an inti nate ossocia 
tion with Watt Boulton Mur loch Priestley Bright 
Chamberlam in I scores of others known to fame 
noed not fear the future 

This brings us to the second event of which we 
write namely the opening by Sir Robert Hadheld on 
October 31 of a new research laboratory and lecture 
room in the Chemistry Department of the Birming- 
ham Municipal Icchmud School The Principal Or 
W E Sumpner stated that two years ago these 
rooms were merely attics filled with lumber They 
have now been cleired and made habitable by the 
Education Committee the equipment beiug provided 
out of funds amounting to more than 400! voluntarily 
subsenbod by local firms Tfiis recognition by manu 
f icturers and others of the value of technical cduca 
tion and research is a most encouragmg sign of the 
times IheRt Hon the Lord Mayor Alderman Sir 
David Davis presided and m kis introductory remarks 
pomted out that the rooms coull not have b^n 
imned under more auspicious coiditions Ihe 
Hadfield Works m Sheffield the home of mauganese 
steel are a striking example of the efficiency attam 
able by the co operation of science and mdustry and 
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no one could speak with more authority on this 
su^ect than Sir Robert Hadfield hunself 

Tlie new laboratory has been equipped more 
particularly for research on corrosion and its pre 
vention hor this purpose it is provided with large 
corrosion tanks of varymg design and with other 
equipment not usually found in a chemical laboratory 
At one end is i dark room contaimng a magnificent 
micrographic apparatus purchased with the aid of a 
grant awarded ny the Government Grant Comnuttee 
of the Royal Society to the head of the Chemistry 
Department in order to enable him and his research 
students to study the micrography of corrosion 
As Sir Robert wisely pointed out the object of a 
school lalxiralory is different from that of a works 


laboratory The latter is designed to turn out material 
results the former is pnmanly intended for traming 
the men so that when they pass mto industry they 
will know how to tackle their problems along the 
most approved lines 

As a further mducement to research three prizes 
for theses have been offered namely one eaim by 
Sir Robert Hadfield the Dunlop Rubber Company 
and the Mond Nickel Company respectively It is 
hoped that manufacturers and students alike will 
avail themselves to the full of the new facilities It 
IS only by the closest co operation between science 
and mdustry that we can hope to capture that portion 
of the worlds trade which is so essential to our 
national existence J N F 


Aeroplane Pe rfonnances 


/"OMPVRlbON of the Wren light plane with 
recent USA Navy racing and fighting aero 
planes shows the price of speed in a definite wav 
TTie following table gives some of the more ••ignihcant 
figures 

N 1 » Power Speel R i ga To *1 1 f n* 

M a S rfi e 

Wrm 4l hw u 3 » 173 k< « m* 

U S A ke-i n er 330 kw 90 34 i< 1000 kg 13 5 m 

USAU lr4« 330 k» IIJ 13 34 goo kg 14 3 • 

USA lultiihrr 30a kw 7647 ••iS 1130 kg 345 m' 

The racers h ive kss surface thin m iny of the light 
planes at Lvmpne and the boilus sre of the same 
order of length and cross section and show the same 
scrupulous cle umess c f line To pass from the Wren 

to the racer about eighty times the power has been 
concentrated within the limits of an external surface 
sc ireely distinguishable by the layman from similar 
types of hght plane The speed obtained is alxnit 
four and a half times greater Ihus the power re 
quired is ipproximatclj as the cube of the speed 
This rule is even more acturite in comparing the 
seaplane with the 1 indplaiie it the fine incidences 
occurring at the upper limit of their wade ^eed 
ranges It m lie inferred therefore that the floats 
cost half the totU power available (go/iiz)* in 
spite of some sacrifice of the lower limit of speed 


(landing speed) bj reduction of surface Ihe 
essential intenonty of the seaplane is evident 

In tlie 1 ind fighter the inclusion of machine gun 
equipment and the reduction of the all important 
landing speed to 27 m /s is obtained by roughly 
doubling the surface and sacrificing one third of the 
racers speed equivalent to about two thirds of the 
power 

(»reat range of speed is always an index of very 
large margin of power ind therefore of high rate of 
climb at sea lev el falling off with height and density 
and finally of a high ceihng or limit of height 
ittamable 

Assuming liberally in the case of the racer that 
100 kw IS reijuircd for level flving at 40 m /s near sea 
level this leaves kw for climbing Taking the 
airscrew clficicncv as o 7 and g as 9 81 m /s‘ this gives 
an initial climb of o 7 x 450 x 1000 watts 900 x 9 8i 
m kgs * zo in /s i 2 km /mm lo calculate the 
ceihng height with any accuracy much more precise 
data ire rujuirt 1 

Ihe official height record of 10 74 km at this date 
rests with 1 ranee but the same pilot M Sadi Lccomtc 
has since claimed over ii km A U b ^ claim not 
officially accepted in the absence of sufficient control 
gives an altitude of 1 2 5 km which would mark the 
invasion b> man of the heights of the stratosphere 


The Floor of 

'T'HE report on the manne deposits of the south 
^ part of the North Sea referred to below may 
be chiractenscd as being long overdue since it is 
founded on about 600 samples taken by the Marine 
Biological Associitions steuners in 1904 8 when 
th it Society was undertaking the T nglish sh ire of the 
International investig itions How extraordinarily 
efficiently that share of the work was done is lUus 
tr ited by the reports published on the collections and 
material and m the p^uliar discrimination shown in 
the selection of these samples It is common know 
ledge that much of the substance of this report was 
known to the Admiralty dunng the War proving of 
value in respect to navigation m foggy and other 
difhcult weather The area treated the North Sea 
roughly from the latitude of the Scottish border to 
the Straits of Dover is an exceedingly difficult one 
on account of the complexitv of its past geological 
changes and the variety of its currents whether 
produced by wind or other means acting m a com 
paratively shallow sea much broken by hanks 
(especially in its western parts) and mtersected by 

MhiMiy ol Aannihuto ind 1 3fauiM Fubety Invillgitioni The 
Mimw Dtpoultottbe So UMcn North S«a Hyjf O Onrlty (HMSO 
13( 19*3 ) 
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he North See * 

pith and troughs of which the Dogger Bink depth 
7 fm and the bilver Pit 56 fm may be men 
tioned 

The samples were taken out of the material 
collected bv a conical dredge with b ig dragged along 
the bottom and thus selected at each haul out of a 
considerable quantity of deposit The colour of the 
sample was carefully noted and a senes of illustra 
tions of representative samples showing czilour and 
texture is published they ore a httle hird as is 
inevitable with all colour process work as compared 
with lithography The estimations of the amounts 
of the varu^ pades (determined bv least durmeters 
of contents) of gravels of sands and of silt were 
done qu intitatively mainly by means of a special 
levigating apparatus desiiped bv the author of the 
report under notice Ine different grades after 
drying and weighmg were then examined and their 
rmneral and other contents noted The absence of 
the organisms of decay from the samples which were 
usually of about 2 kg weight was iiiterestmg worms 
bemg found still alive after 17 months m the bottles 
The percentage present of each sized grade m a 
sample havong been carefully taken is multiphed by 
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the diameter factor of the grade (least diameter m 
mm) and divided by loO) so as to determine the 
^ representative number of the sample 
‘Ine advantage in this techmque lies m the fict 
that the numbm mcrease roughly in accordance 
with the mcreased coarseness of texture of the 
bottom The whole method shows a groat advance 
in that it eliminates so far as possible human ludg 
ment It only remained to chart the grounds m 
accordance with these representative numbers 
this being the basal chart and then m respect to the 
percentages present of the ^ides it was desired to 
insider especially closely This has been done m a 
senes of twelve singularly mformative charts which 
are substituted for the mtermmable text descnptions 
of many authors a most welcome mnovation here 
with little real loss of matter Die bis il chart shows 
a considerable senes of very insular areas especi illy 
numerous and irregular towards the English coast 
and the rest represent the kmd of malsrsis of the 
bottom material such as would be nocess irv for thd 
understanding of the conditions currents and other 
that produced these areas The text shows the actual 
organic and mmeral constituents present in each 
type of ground 


'"I'Hl development of the textile industnts his 
^ been ont of the greatest factors in civilisation 
but it Ins been said that the great we ikness of the 
cotton industry — and this applies equally to the other 
textile mduhtnes- is tliat it is not using to the full 
the immense powers bestowed on this generation 
by sucntihc discovery In the mill p<rfectioii of 
manipulation seems at hrst glance to have been 
ittaineil It may be said th it if such skill can be 
developed in the past without the aid of the physicist 
then there is no need for him an 1 this no loubt is 
the ittitude of some people whose conservatism 
still holds them members of the ruU of thumb 
sehfiol It IS impossible not to admire what has 
been aclucvcd by such methoels but at the s ime timi 
one cannot help but wonder what advantages might 
have been gained had the great skill of the optritivt 
been united with the insight of a trained scientific 
mind I or example if an attempt is matle to probe 
the inner functions of anv of the complicated or 
simpler machines one soon finds how little is reill> 
known about the treatment to which the materi^ 
IS being subjected On inquiry varieties of cxplan i 
tion are offered each po doubt a carefully weigliei 
opinion but still only an opinion The reason is 
that many of the mvestigations that have hitherto 
been made took place under vaguely defined and 
therefore unscientific conditions with the result 
that other expenmenters have held contrary views 
and valu ible time has been wasted 

Might not the application of scientihc methods 
settle such controversial matters and possibly in 
the end lead to improved machmes ? There is no 
question of decrying the ability of the skilled 
operative his skill based upon years of mill expert 
ence can never be attained by a man whose vounger 
years have been spent m training for scientific work 
Undoubtedly the duties of scientific workers are 
complementary to those of the operative Here lies 
the opportumty of the physicist — to bring scicntihc 
method into tne testmg rooms and even into the 
null m order to ensure that tests made upon the 
vanous products of the different machines shall be 
comparable with those obtamed at other times 
either on the same or similar machines 

• Synoiwli 0*1 leoton diUrciid bifon tlM ImMtuto ol Phydw oa 
OotobWMbjrPo- A B 0«lor 
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Thus while the report is eminently useful to the 
practical fisherman m his navigatioa in foggy weather 
and in telhng him about the ground on which he is 
shooting hu nets — each kmd of ground is correlated 
with the abundance or rarity of different species of 
fish — it constitutes the pubhcition of a research of 
basal importance m respect to the general erosion of 
the eastern coasts of England Ihe bottom while 
mfluenced by land material off each estuary shows 
the more gradual passage from the stones or coarse 
gr ivels of the I* nglish coast to the fine sdt of the centre 
and to the continental 8.inds The causes of this dis 
tnbution so far as present knowledge goes ore attract 
ively discussed — attrition the grade of material kept 
in motion by different strengths of currents the cor 
relation of the areas with ue currents as known by 
independent observations of Ixith surface and Ixittom 
movements ind so on 

To conclude this publication is a practical fisheries 
report and at the same time a research of very great 
scientific importance embodying novel methods of 
treatment of knowledge and suggesting many further 
lines of research the Ministry of Agriculture and 
Fisheries is to be heartily congratulated on its 
ippearance J U 


The Physicist m the Textile Industries * 

The textiU industnes offer an ilmost entirely 
unexplored and imhmited hel 1 for the research 
physicist and it is not a question of searching for a 
problem worthy of investigation but one of selecting, 
from the great number of attractive problems pre 
sented a few winch shall form the most trustworthy 
basis on which to build a secure fiiindition for the 
development of i progressive research programme 
It should be remembereil that physical research m 
the textile world is by no means in such an ulvanced 
state IS it is m the metallurgical world Although 
m the textile industnes many of the research problems 
arc of i physical nature an 1 ill hive a physical 
aspect the number of physicists engat,ed is only 
about twinty A bngade of trained physicists 
would be more m proportion to the problems urgently 
iivaitmg solution It is safe to siy thit there is 
no other industry so much m need of co operation 
with the physicist as is the great textile group 
There is one outstanding factor which must be 
brought to the notice of the physicist contemplating 
textile research and this applies to textile materials 
III general The matt rial he has 1 1 investigate is 
generally of a most disturbing character an account 
of Its vanabihty Ihe result is that a very careful 
selection or sampling of the test specimens must be 
mide and in many cases very laborious scries of 
t Sts arc nee led before a result representative of 
the bulk which is the only mitenal recognised by 
the manufacturer can be obtained This fact 
differentiates rather sharply the physicist of textile 
research from the physicist in otlier industnes 

Slides were shown by the lecturer to illustrate the 
types of research on which the tixtile physicist is 
engaged These include I investigations on (i) 
ngidity of the single fibre a property of fundamental 
unjsortancc in spinning (2) sorting of samples (a) 
to examine the vanous fibie lengths in pure cottons 
or mixings and (b) to detect what damage if any 
18 caused to the fibres by the different machines 
(3) rcgulanty of threads a property of great import 
ance in the production of threads for weaving faoncs 
of fine structure (4) oscillation stresses on threads 
such as are met with in weaving and (s) the 
measurement of the lustre in finished threads and 
fabruxi and the relation of lustre to doubling 
twist 
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University and Educational Intelligence 

BsiFAsr — A letter has been received by the 
Senate of the Queens University intimating that 
the late Hugh Wisnom of Lame directed his 
trustees to invest a sum of 1000/ for the foundation 
of an annual scholar^p in the University to be called 
the Hugh Wisnom Scholarship to be awarded 
in such manner as the governing body shall decide 
for the encouragement of scientific research 

BiRMiNCHAii — rhe first award of the Thomas 
Turner gold medal wis made on October so at a 
meeting of the Birmingham University Metnllurgical 
Society when the Principal (Mr C Grant Robertwn) 
presented the medal to Sn Robert Hadfield Bart 
in recognition of his distinguished contnbutions to 
the metallurgy of steel Ihe medal is the out 
come of a girt of 523/ by a Bimungham manu 
factiirer who desired to perpetuste the memory 
of the work done by Prof T Turner in the metal 
lurgv of iron The money was invested and is 
held by trustees for the provision of a gold medal 
to be called the Thomas Turner gold medal 
which IS to be awarded from time to time to dis 
tmguished metallurgists A portion of the fund is 
applied to the award of a bronre medal and a prize 
of books to a student to be selected annually from 
one of the metallurgical schools of the district The 
obverse of this med^ bears the profile of Prof Turner 
and on the res erse is the well known diagram published 
by him in 1885 showing the relation between silicon 
content and tensile strength of iron 

Bristol — For the new dcCTee of Bachelor of Agn 
culture i curriculum exten ling over five years has 
been presenbed — two in the University two in the 
reccntlv reopened Royal College of Agriculture Ciren 
ccbter an 1 one in a selected farm 

CambridgI' — ^Mr H H Thomas Downmg College 
has I een aj pointe 1 University lecturer in botany 

A grant of 100/ his been made from the Balfour 
Fund to Mr Cynl Crossland Clare College in aid of 
his researches into the biology of the coral reefs and 
banks of the South Pacific 

lilt Remus Professor of Physic announces a short 
senes of lectures on the history of medicine Ihe 
lectures this term will be on November 13 and 16 at 
3PM on The Hippocratcim Period and The 
Alexandnan Penod respectively 

I ONUON — A course of two free public lectures on 

Prol lems of Vanation will be given by Dr J W | 
Heslop Harrison m the department of zoology 
Imperial College of Science and Technology at 5 15 
on Thursday tnd hn Uy November 22 and 23 


Thl following scholarships for 1923 24 have been 
awarlel bv the Institution of Electneal Engineers 
Salomons scholarship (value 30/) to Mr James 
I mton (Ilcriot Watt Allege Edinburgh) Uavid 
Hughes scholirships (value 30/ each) to Mr R 
MacWhirter (Royal Technical College Glasgow) and 
to Mr R T Banks (University Birmingham) 

Mr F S El DRiDrn is the first student to pass 
through the Imperial College of Iroptcal Agnculture 
at Tnmdad and to secure an appomtment m the 
Colomcs He left on October 25 to take up the 
position of farm managet m charge of the Empire 
Cotton Growing C orporation s Cotton Experiment 
Station in Nyas^and 
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Printing may now be taken as one of twro pnncipal 
subjects of study for the degree of Bachdor of Cem 
merce of the Umversitv of Limb and m this connexion 
the I eeds Central Technical School Planting Depart 
ment has been affiliated to the Umversity 
From the Technical Coll^ Bradford we have 
received an illustrated proap^us for 1923-aA The 
College provides m addition to part tune evening and 
day courses full time courses covering from one to 
four years in textile mdustnes dieimstry dyeing 
engineering physics and excepbonally m bufiogy 
The teaching body mcludes 42 whole time lecturm 
Special courses m advanced study and in traming m 
the methods of research are available a special 
physical chemistry laboratory havmg been recently 
equipped for research purposes and additunud 
accommodation provided for research m dyeing 
The annual meetmg of the Saence Masters 
Association will be held on January 3 5 iqsa m the 
buildmgs belongmg to the Household ana Social 
Science Department Kmgs College for Women 
situated m (^mpden Hill Kim W vwre m addition 
to suitable accommodation for lectures exhibits etc 
there will be residential quarters for about eighty 
members attendmg the meetmg The Association 
has accepted the mvitation to partic^te m a joint 
conference with the members of the Royal Meteoro 
logical Society and of the Geographical Association 
to be held at Rirkbeck College London on Thursday 
January 3 The conference will discuss the present 
state of knowledge of meteorology and the beainng of 
the science on cognate school subjects 
Amongst prospectuses issued by Umversity College 
London for 1923 24 is one of twrentv seven pages 
devoted to post graduation courses of lectures and 
practical work including special courses by the new 
professor of chemical ennneenng and six courses m 
the recently estiblishei department of History and 
Method of Science by Dr Charles Singer (general 
biological and anitomical) Prof Filon (astronomy) 
and Mr W J Perry (anthropology) In the Rocke 
feUer anatomy building is to be installed in a room for 
cinematographic study of animal movements equip 
ment designed in the Marey Institute of Pans capable 
of taking 300 photographs a second of moving 
objects Post graduation and research students of 
the college m 1922 23 numbered 431 inclnduig 133 
from outside Great Bntam 


The teachmg of civics is receivmg much attention 
at present in Amenca Prof Edgar Dawson of 
Hunter College New York has contnbuted to the 
Biennial Survey of Education 1920-22 a chapter 
(published separately as Bulletm 1923 No 23) on 
The Social Studies m Civic Education in which 
particulars are given of some developments in this 
field The new Pennsylvania State course in the 
social studies aims at giving effect to a conception of 
civics as training in practical good citizensmp and 
as such a vital part of the schooling of every child 
and even the only justification of the tax supported 
pubbe school system It begins with the first year 
of school life and contmues without a break to the 
end of the twelfth year being adapted grade by 
grade to the various psychological stages through 
which the normal child passes The last three years 
of the course are pnmanly intended to tram pupils 
to mvestigate to reason to compare to judge 
To neglect any longer the provision of specific trauung 
in the problems of American democracy the solution 
of which will soon be m the hands of the secondary 
school pupils of to day is m the opmion of the State 
department to render a social cataclysm mevitable 
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Societies and Academies. 

Lokoon 

Ror*! Society, November z — F G T Ltddell and 
Sir Charles Sherrington A comparison between 
certain features of the spinal flexor reflex md of the 
decerebrate extensor reflex respectively Comparison 
of the teUm of tlie knee flexor evolved by motor 
nerve stimulation and by reflex excitation shows 
somewhat close resemblance between them A 
constant difiference is the presence of after discliarge 
m the latter A further difference frequently found 
IS the myograph records being isometric for both i 
steeper ascent md sharer ascent plateau turn for 
Ihe reflex The reflex tetanus like the motor 
nervt tetanus appears to engage from its very 
lx>nnnmg the full quota of the motoneurones that it 
will at any time under its further continuance engage 
The steeper ascent in the reflex is due to ifter 
discharge setting m early so that some of the moto 
nemones activated by the reflex cannot respond to 
the immediately succeeding senes of stimuli In 
tensity and not duration in the external stimulus 
IS therefoie the sole arbiter of the intensity of the 
reflex tetanus Similar comparison of tlic crossed 
reflex of the knee extensor with the motor nerve 
tctani of that muscle shows that the reflex tetanus 
develops much the more slowly and that the ritio 
between the tension developed by the reflex eontrac 
tion to 1 smgle shock and that to a serial stimulus is 
much less than under motor nerve stimulation 
The rtflex at its outset appeals to letivate only a 
smill fraction of the quota of motoneurones that it 
will gradually bnng into activity — J Barcroft and 
H Barcroft The blood pigment of \remcoli The 
I lood piment of Arentcola Manna differs from the 
hxmr gloom of human blood in certam respects Ihe 
a bind of the oxy haemoglobin is situitcd i8 Au 
nearer the violet and the a band of the carbon mon 
oxide hamoglobin is situated 1 1 A U nc ucr the violet 
thin the corresponding hum in band The dis 
sociition curves show a greater affinity for both 
oxygen and carbon monoxide than those of hum in 
blood The affinity for carbon monoxide is about 
70 times that tor oxygen as compired with 250 m 
man and 140 m the mouse The possibility of 1 
rehtionsl ip between the position of the bands and 
the afllimty of the pigment for gas is discussed The 
mam unloading of oxygen from the pigment of Aren 
icola would appear to be between i and y mm 
pressure The mean oxygen capicity of the haimo 
elobin jer gram of Arcnicola is about o 01 o oiy c c 
A compinson between the oxygen capacity of the 
pigment and the total oxygen consumption of the 
worm shows that the pigment holds sufficient oxygen 
to supply the animal for i 2 hours and prol:»bly 
acts as 1 reserve to tide it over the period it low 
witer when its hole is closed — 1 Deighton Ihe 
basal metabolism of a growmg pig The basal meta 
bolism of I pig has been meisured it various ages 
from seventy five days upwards md it has been 
shown that m the pig as m human beings the meta 
boIism per unit area is greatest in mid youth This 
increase of metabolism in yonth seems to be directly 
i^nbablc to growth Metabolism after the ingestion 
of food reaches a maximum after five hours and then 
declines The rationmg of pigs for maintenance and 
growth IS discussed and it is concluded that the curve 
of rationmg for growth and maintenance witliout 
fattening cannot possibly be a two thirds power curve 

Physical Society, June 22 —Dr Alexander Russell 
m the chair — t Horton 1 he excitation and lonisi 
tion potentials of gasee and vapouss The study 
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of ionisation potentials dates bick to the discovery 
of the phenomenon of the ionisation of gases by 
collision but die theoretical importance of a knowledge 
of the least diflerence of potentiil through which an 
electron must fall m order to acquire sufficient energy 
to ionise a gaseous atom or molecule on collision with 
It has greatly increased since the propoundmg by 
Bohr or his theory of atomic structure Bohr s 
theory predicted the possibility of an atom being 
excited to emit radiation by the impact of an electron 
havmg energy in excess of a defmitc minimum 
imount — an amount con espondtng to an excitation 
potential less tlian that required for ionisation The 
experimental methods ot mvestigation may be 
divided mto two classes (1) Those depending on 
the detection of the loss of energy by the colliding 
electron (2) those de^iending on the detection of 
the ridiationor ionisation resultmg from tlie collisions 

Royal MeteoroloKtcal Society October 17 Di 
C three president m the chair — Sir Napier Shaw 
and D Brunt Towards a bisis of meteorological 
theory thirty nine irticles of condition for the 
middle itmosphere The piopositions refer to the 

middle layers of the atmosphere or those from 
4 to 8 kill metres above mean sea level that is the 
region lying above the effects of the friction of the 
eirtlis surfaie and below the stritosplicre Owing 
to the normal incre\sc of potentiil temperature with 
height the middle atmosphere is possessed of resilience 
mu may be regarded as m ide up of sepaiatc aero 
spheres or lion^ont il 1 lycrs which arc therm ally and 
therefere dynamic illy distinct \ir will not pass 
from one aen sphere to anotlicr without some internal 
source of energy but there is no resilience for honzontal 
motion within m acrosihcre Thit a wide held for 
discussion IS opened is evident fiom quotition of 
No 6 as an example Flie chu f effective cause of 
the general circulation between the iqnitor in I the 
piles and the correlited circilation round the poles 
IS the cooling of the slopes and plateaux of high land 
m the jxibr regions 

Royal Microscopical Society October 1 7 — Prof 
r J Cheshire president in the chair — \N F Charles 
Pcculi intics m the developmi nt of the ant s foot 
On the inside of the lower palate i f tlic snapdragon 
and surrounding the base of the stimcns there is a 
senes of glindulir liairs contumng a visions fluid 
but thev capit itc hairs caunc t lx ruptiiicd by the 
oidmiry claws of the insect Within flic pulvillus 
of each foot ot ants it und on sii ipdi i^on 1 e re ippe irs 
to be a minute pair of f « cep like cliws developed 
expressly to cniblc the instcl t ) i;iasj> and pull itself 
along hairy suit lets lliesc chws wen sufficiently 
sharp to pimctun. certain minute depressions upon 
the surface ot the glandular hairs rcliasin^ the 
VISCOUS fluid and entanj,hng the int The depres 
sions on the hiirs winch re covered with one 
epidermis only ppc ir to tamhtatc the rupture — 
M 1 Denne \ new v inablc light sen en f ir use with 
the microscope 1 he instrument consists of a 
cyltndned cell provided with an end plate of glass 
md a piston sliding within it be iring 1 second glass 
plate irrangcd so that adjustment with respect to 
the fixed pi ite may bo effected by a high pitch screw 
and nut combmed with worm gearing A coloured 
or neutral tinted fluid cm be mtrxiuc^ between the 
plates With stained preparations the screen per 
mits the gradual mtcnsihcation of the image of 
certam elements at the expense of others with 
unstained preparations it gives increased visibility 
while dark ground effects are distinctly improved 
The range given is from total transmission to nearly 
extinction of the incident beam 
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Industnal Applications Section, October 34 — 
Prof F J Ches nire president, in the chair — Mane 
C Stopes The microiicopy of recent coal reseat^ 
Early workers like Dawson and Huxley tended to 
treat * coal ’* as if it were a uniform substance 
Hence arose disputes, and apparent contradictions, 
one demonstratmg that ' coal was made of spores, 
others saying that " coal '' was made of wood, others 
of bark Recent work has shown differences ^tween 
the finer bands even m the same lump of coal where 
only a few millimetres apart one 2one may show a 
preponderance of spores, another a preponderance of 
leal or stem tissue, and another a uniform gluo-hke 
texture The four mam types composmg bituminous 
coal are fusam, durain, cl^m, and vitrain Prof 
Seyler has shown similar zones m anthracite by an 
opaque method of examination by reflected hght 

Zoological Society, October 33 — Dr A Smith 
Woodward vice-president, in the chair — E A Spaul 
Lxpenments on acceleration of metamorphoses of 
frog-tadpoles by iniection of antenor-lobe pituita^- 
gland extract and iodine — A Subba Rau and P H 
Johnson Observations on the development of the 
sympathetic nervous system and suprarenal bodies 
in the sparrow — H C Abraham A new spider of 
the genus 1 iphistius from the Malay Peninsula, and 
some observations on its habits —Mr A Smith A 
review of the lizards of the genus Tropidophorus on 
the Asiatic mainland - J G H Frew On the larval 
anatomy of the gout fly ( Cklorops taeniofus Meig ) 
and two related acalyptratc muscids, with notes on 
their winter host plants — A Lovendge (i) Notes 
on mammals collected in Tanganyika Teiritory 1930- 
1923 (2) A list of the hzards of British Fast Afnca 

(Uganda Kenya Colony Tanganyika Territory, and 
Zanzibar), with keys for the diagnosis of the species 


Edinbukgh 

Royal Society, October 22 — F O Bower Re- 
marks on the present outlook on descent At the 
moment we seem to have arrived at a phase of nega- 
tion m respect of the achicicments of phyletic 
morphology So far from presenting a tree with a 
single trunk the results of comparison offer us what 
appears little better than a bundle of sticks The 
prospects appear depressmg to young aspirants, and 
It IS said that phyletic morphology leaves them cold 
But this depends very largely upon the mode of 
presentment How then are we to proceed m 
inquiry as to the ongm of hving thmgs ’ Surely by 
a continued study of morphology in its broadest sense 
Mr Tansley, m his address to the British Association 
at Liverpool advocated the study of ' process of 
development that is physiological mquiry but 
he nghtly recognises how ‘ process and structure 
contmually act and interact’’ Structure may be 
held as the record of process Any school based 
primarily on ‘ process " and with record " relegated 
to the background might turn out good statisticians, 
but It would probably fail m converting them mto 
histonans Provided, however, that the study of 
" process and ‘ record,’ that is of physiology and 
morphology be co ordinated, all may be weu with 
the future of phyletic morphology 


Manchester 

Literary and Philesophical Society, October 33 — 
H Clay The economic aspect of the Ruhr problem 
The Ruhr is the richest coalfield in Western and 
Central Europe Before the War, its output was 
60 per cent of the coal and 80 per cent of the coke 
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output of Germany , it was the chief centre of the 
steel mdustry and the chief source of the coal-tar 
used by the dye indust^ and of sulphate of affimoaia 
used m agriculture Temtonal changes under the 
Treaty have enhanced the relative importance of the 
Ruhr in Germany’s national economy The occupa- 
tion by the French, coupled with passive resistance, 
rapidly reduced the economic activity of the Ruhr 
Reparations delivenes of coal almost ceased, and 46 
French blast-furnaces out of iifi were damped down 
between January and April The Ruhr population was 
maintained by subsidies from Berhn ihe disloca- 
tion of mdust^ caused by the separation of the Ruhr 
and the demoralisation caused by the depreciation 
of the currency have steadily reduced the efficiency 
of German mdustry, until it can no lon^ produce 
at world-pnces Unemployment is groenng , it is 
certain to mcrease if the Berlm (or any other) Govern- 
ment succeeds m floating a new, stable currency and 
checkmg inflation It is unlikely that any German 
Government will be m a position to pay any reparations, 
so far ahead as it is practicable to look The French 
are unhkely to gam any economic benefit from their 
occupation of the Ruhr The policy, so far as its 
objects were economic has paid insumcient regard to 
two fundamental truths first, that the wealth of a 
country is not a stock of goods that can be seized but 
the output of an organisation that continues only so 
long as the orgamsation functions , and, second, that 
the direction and activity of the mdustnal organisa- 
tion responds only very slowly and incompletely to 
political dictation 

Sheffield 

Secitty of Glass Technology, October 17— A R 
Sheen and WES Turner The effect of titania on 
the projpcrties of glass Batches were calculated on 
the basil, of the formula, 6S1O, xNa, 0 , yTiO, where 
X +y m2 The first six members of this senes gave 
glosses readily 1 e where the value of y vaned from 
o I to o 6 Above o 8 he 13 per cent TiOj) it was 
found difficult to melt me glass at 1400* C When 
compared with the corresponding lime and magnesia 
glas^, the titania contammg glasses had somewhat 
tower anneahng temperatures durability similar to 
that of magnesia glasses and thermal expansion 
shghtly less than that of lime glasses Heat-resisting 
properties were also indicated — ^A Couten The 
estimation of selenium in glass Twenty grains of 
finely powdered glass were mssolved slowly in hydro 
fluonc acid and after standmg m the cold, the products 
of decomposition, with the exception of selemum, 
were dissolved by pourmg mto excess of boihng 
water The selenium itself was ffitered off on a filter 
pulp pad m a Gooch crucible From the pad the 
selenium was removed by treating with a dilute 
chlorme solution (about 1/300 N) To the filtered 
solution was added i c c of 5 per cent gum arabic 
and 3 cc of ^ per cent phenyl hjrdrazme hydro- 
chtonde, the whole being made up to 50 c c Colloidal 
selemum was obtainM, a yellow colour slowly 
developmg After half an hour this colour was 
matched agamst a standard solution of sodium selemte 
similarly treated 

Paris 

Academy of Sciences, October 13 — ^M Albm Haller 
m the chau- — ^A Lacroix The notion of doliomoiph 
tym m lithology The term ” dohomorph ” is appluKl 
to uthologic types, which, from the chemical pomt of 
view, do not correspond with their mineralogical 
compositicm According to the usual mode of 
expression, quartziferous rocks, rocks with free silica, 
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aad rocks are regarded aaaynonymoas It u shown 
that this eqmvalenoe is not ah^^ legitimate In 
the new cussiflcation dohomorph types are not 
classed with rocks of the same quahtative mmeralogical 
coiqposition bnt with those of the same chemical 
cmnpositKni with some of which they are hetero 
morp^-*'Jean Perrin Radiochemistiy and fluor 
cscence Results of measurements on the disappear 
ance of new methylene Uue under the action of 
light completing tlw theory proposed m an earlier 
commumcation (Cr 1933 p 61^ — Joubtn 
The meeting of the Inteiwabnal Counal for the 
Exploration of the Sea held at Pans An account 
of me work done by the committees — V Grlgnard 
J Doeurre and R Etcourrou The constitution of 
natural methylheptenone The ketone exists in two 
isomenc forms and this has given rise to some un 
certamty regaidmg its constitution The authors 
have apphea the method of oxidation by ozone and 
have estimated the oxidation products formaldehyde 
(witli formic aad and carbon dioxide) characterising 
the a form acetone the fi form Methylheptenones 
from four different sources were exammed by this 
method and it was shown that the natural ketone 
18 a mixture of both forms the a form is m the 
smaller proportion about 2^ per cent — hrvand 
Kogbetliants The umcity of tngonometneal senes — 
F H van den Dungen Integral equations with 
several parameters and their tect^cal appheations — 
N Vasuesco Karpen The mechanism of hovenng 
flight — T Guillaume Observations of the sun made 
at the Observatory of Lyons dunng the third quarter 
of 1923 Owing to bad weather observations were 
possible on only sixty two days dunng the quarter 
The usual tabular summary is given — Mile St 
Maractneanu A method of measurement smtable 
for a strong radiation The method desenbed is 
anphed to the cases of polomum and actimum — 
Claude Bonmer Aqueous solutions of ammomum 
bicarbonate When ammomum bicarbonate is du> 
solved m water m a closed vessel there is evolution 
of gas and pressure is set up In the present note 
the influence of concentration of the solution and of 
the ratio of the volumes of the hquid and gas phases 
on the pressure is studied and the experimental 
results expressed m the form of curves — M Bourguei 
The preparation of true acetylene hydrocarbons by 
sodium amide starting with 2 3 diorompropylene 
Hexme and cyclohexylpropme The dibrompropyl 
ene CH,Br CBr CH, (prepared from allyl bromide) 
IS treated with a magnesium alkyl bromide RMgBi 
under conditions exactly defined givmg the bromide 
R CH, CBr CH, and hydrogen bromide is removed 
from mis by treatment with sodium amide The 
hydrocarbons obtained are true acetylenes and the 
method is a general one — Raymond Delaby The 
catalytic dehydration of ethylglycerol — J F Durand 
Double decompositions m aqueous solutions between 
metallic acetyudes and salts — Jean Bordas A cause 
of error m the lodlbauer method for the estimation of 
total mtrogen The presence of tannins m sub 
stances analysed by this method causes errors duo 
to loss of nitrous fumes — P Gaubert The planes of 
Grandjean — Emile Bslot A form of latent vulconism 
m connexion with earthqpuakes and tidal waves The 
experimental reproduction of a tidal wave — L 
Rothd The earthquakes observed m France m tlie 
course of the year 1923 Fourteen shocks were felt 
durmg the year a number much iigher than the 
average Details are given of each —Rend Soudges 
Ihe mbryogeny of the Joncaoess The development 
of the embryo in Lwnua Forttm —V Lubimenko 
Tm influence of leaf wounds on the production of dry 
substance m green plants — LtsndandM Vagliano 
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The differentiation of vitamm A and the factor m 
venting rickets — F Vincens A disease of the oee 
(mnscardme) due to Btauverta Basnana produced 
experimentally m bees This fungus when present 
in the food is readily communicatra to bees causing 
death within six days — E Roubaud and J Des- 
caseaux A bacterial agent pathogenic to the common 
fly BacUrtum deUnda musca This new cocco 
bacillus vras isolated from a spontaneous infection 
which occurred dunng the study of Stomoxys cal 
ettrans Details arc given of its morphology and 
culture The domestic fly is very resistant to 
bacterial infection and the fact that it is attacked 
and killed by the new type is of great interest — A T 
Salimbsnt and Y Kermorgant A new spiroctuste 
met with m the blood of patients suffenng from 
measles — ^Fernand Wyss vanation m the mor 
phology and acido resistance of the human tubercle 
bacillus under the influence of a saponme 


Official Publications Received 


) i Inoe Ut on Rxpor i nsU w £ / kmofUkara palmi 

. wnu itaMtOr LI n Ml CocM m mfi a 1 tan B) w 

M Rm Fi Iv+it TO B^n »I Serin Tol 1 So I St din In 
t herU celnOotbn I U (to y of a Cron betwee oMupl m 1 rtos « 
and Toayptnii MylMl ■ By O I Kottur Pp Iv+Tl IJS (Laic tta 
Thacker Spink and Co London W Tharkc and Co ) 14 nipcea 

inllelln of the Imperlnl InaUt to Vol *1 No 1 Report on the 
Otemtlo a of tie Iniaritl Inal Into Pi IM-fi* (Lo Ion Joh 
Murray) Sf M net 

Rep^ of th U I oil of t) 0 Nat ml H aUiry Boc ly f North mber 
laal D fhaiD an I Ne rraa l« upon Tyne Into 1 d to be preaentod at the 
Ann ml Meet 3 of the Bodety Octobi r SI II Id P| n (Mewcaatte- 
uio Tyne) 

wla, Ueiart entofMlnea Oaolosloal S my S aryBejoit 


(Ottam r A Aria d ) 


I Part I P| 8 u 


CMida Depa^e t of U nea Geol ^oal S rrey Mem IS No 
.4 Oeolos oal Seriea Tl e So U ert P rt of U e By I ey Coat P eld 
ora Scot a By A 0 Hayea a d W A Be I Pp lOS Men 0 14 

0 m Oe K oal " — - 

_y T *• Wright I 
Oa ada Depart ^ 

Dejurtonu 
Flantontn n 


il Serlee Broekv lie Mallorytown Mat rea On ai 
83-1-4 platoa (Ottawa 1 A Acanl) 
ent of M net Vlotbria Memo al Mae a B leU 
. . _ . - g an Al n of t reh ator 0 Ca adta 

- -HO (OtUva 1 A \ la 1) 

GOoento 

'kqurtoment ran landboov Njrnrield n Han lei 8 Landa 
(Jani n Uoto 1 


( looIOK q ea I ^rob olog q ea t oc at 
■ im aon 1 rt ISfl Vol 3 LI ra eon 8 
L rra ao 3 4 P| 43 431 (B Itonroig Ar I p 
DnI rr ty CoU ge of tha So U Wo l of B 1 , 
t at f Men bera of tl e Oo t f On a 0 -s < 
Co n II Annual Ri port f II S nte A n> nte 
Oo nty Oo c of the W a B 


Report of th B I 
RIdl R Oil'll ^ 

Bxierl eatol 
(Harpen len ) 


eat do m tt( 
n 10 1 1 


. . J d Bipen 

I 11 0 8 1 1 1 n e t tl 
tan R Ue YIella I i 


d Seeao 1 I 13 
a I Report f the 
iro T (Bxet 
N eteenll A ual 
iM t kOft Weat 
4 (Rake eld ) 

’ tol Bto on Harpen 
th Qulle to tie 
Acr etc 1 ) lOo 


too oloh 'k Hyd gra laka i aUlt Anbol S II 

ro OLlekt akttog a r 1 S er ge Ba 1 88 IIV Oba 
>rol0K I aeWoiae Vol 811 li xl-l-isi (Uppaala 
ka 1 a Boktryeker V B) lOkrotor 

1 la a I n M Sutana, M te iMiek Hv Iroffrifleka 

2 Ho 1 Vegelat one e Ariiqa utvetkl ng 

• el Pp 80 CttpOklol_ )_ 4 Jtono 


Ihe Indian ho tKe.onl« 

In I an Bane Ual U a ByJohnl 
Ollftomtl ' 


ngagtngii 
Vol '0 Part I Tl 6 


By □ 
tuanto of eome 


_ Prrtll . 

of cipn nutirnlan, p n Pj 10 (Delh Oover 

m t Oentral Preen ) 8 m u 

TdeTaUMfbrthsButomOoasUofCkmadafhrth learlMt ineliink 
the HI randOulfofSt Uvren e tl Atia tioCoaat tleUayofh dy, 
North nberla dandOeIxtStta to aid I for atlo 0 C rmto (Ine ^ 
ImtleTMala 1C nrentSir ry ntl ol epartme toTMar nen Ihdarlea 
or the Do Inlon of Cana la) Trnnty«ght laa of len e Pp 75 
(Ottawa > A Aolaid) 

TidnTnbleilbrthe Fat SoCoaitoof Caaadatortlelearl 4 Ineludl r 
P neaBtialt the Strait of Geoig a m 1 tl e Northern C nut wtl Untalb 
BtaMk Water In the NarlRille lateea and Narowe anl Inter nation on 
OuRMlto (Ino nd lythoTdalnnlC re 1 8 r ey n tl e Department of 

Marine and Fuherea of the D mlnkmofOa ada) Twenty •*■■ ■•* * 

UsiA Pp 73 (Ottora F A Aniand ) 

Bn WbaoD an I al l t on B na of A Inu htl nology 


Tear of 
B lletlnTS 





NATURE 


713 


SATURDAY, NOVEMBER 17 , 1923 


pox and Vaccination 
A National Education Week 
Carl von Linnd 
Ctaem strj of the Metala 
^pine Tectooica and other Problema 
OvBookshelf 
Lettentothe Editor — 

The Polar sat on of Doul le Bonds — Prof A 
Lagworth F R S and Prof R Robinaon 

Rve lolln on Prof A Meek 
The J 1 1 enon ena and X ray Scatter ng —Prof 
C G Barkla F R 8 

Sc ent fic Nan es of Greek Der vat on — Prof 
Grenville A J Cole FRS 
Is the 1 entose of tl e Nucleot dcs formed nnder the 
Action of Insul ? — C BerkelM 
An U common Type of Cloud {/UustrcUtd — Dr 

William J S Lockyer 

The T des —Evan McLennan The Writer of 
the Previous Notes 

S rings Ihe re —Prof Stanko Hondl Jsmei 
Henderson 

Thunderstorms and Globular Lightning By Dr 
G C Simpson FRS 

Unusual Forms of Crystalhsation of Cemmtite m 
Steel (fUutrcUed) By H C H C 
Some Developments of Modem Zoology By Prof 


Dr P W Latham 733 

Current Topics and Events 734 

Our Astronomical Odnmn 738 

Research Items 739 

PaUeontologists at Vienna 74i 

Detcnoratioa of Structures m the Sea 74i 

Invention and Research m Mec h a ni ca l Engineering 74s 
The New Chemistry By Dr E F Armstrong 
FRS 743 

University and Educational Intelligence 744 


n trial and Puhl k n Off 
MACMILLAN i- CO LTD 
ST MARTIN S STREET LONDON W C 2 

Advert fcmenti and but nett letters ihould be 
addretstd to the PuU them 
Ed tonal cemmun cat ont to the Ed tor 

Telegraph e Addtva PHUSIS LONDON 
T^ephene Number GERRARD 9830 


Smallpox and Vaccination ^ 

T here u something refreshingly mterestmg m the 
new practice of arranging for the education of 
our legislators by means of addresses by experts on 
subjects m which Parliament is concerned and Dr 
McVail 8 recent address may be regarded as an admir 
able example of good that may thus be achieved 
Small pox has however more than a practical m 
terest Next perhaps to influenza it is a disease the 
epidemiolo(,y of wh ch has more scientific mterest than 
tkit of any other disease and it is umque m bemg a 
disease in which pandenuc outbreaks — mvadmg man 
kind at irregular mtcrvals m an unexplamed manner 
— can be entirely and have been largdy controlled by 
vaccination and by the public health measures which 
cirrumscnbe the action of the virus of small pox 
Small pox furthermore is a disease which m recent 
years and probably also m the past and even in the 
pre vaccination penod has prevailed as two different 
varieties One no physician could cure and one no 
mahpraxis could render fatal to the patient Thus m 
ten cities in the bmted States of etcry too persons 
attacked by small pox m 1933 28 4 di^ whereas in 
1930 the fatality rate m the same cities was only o a 
per cent I vidently we are dealing m this expenente 
with two diseases or with two defimte mutations of the 
same disease That the second is the right explana 
tion IS shown by the fact that vaccination protects 
against the mild as well as against the severe small 
pox In recent years our knowledge of the milder 
vanety of small pox has greatly mcreased It has 
prevailed widely throughout Amenta spreading from 
the Southern Atlantic across to the Paafic It has 
invaded Great Bntam and the recent mild outbreak 
of small pox m Gloucester and the Midlands belongs 
to this type 

The mild character of the small pox in unvaccinated 
persons m the recent outbreak has raised doubts m 
some minds as to the necessity for va anation but 
the followmg facts show the fallacy of this view First 
vaccination protects against the mild as against tie 
severe small pox Secondly there is a difference m 
degree of seventy of attack -on a lower grade than 
with the more enous type of disease — of vaccinated 
and unvacanated respectively and thirdly although 
details of current outbreaks are not yet available it 
will doubtless be found that as m the mild outbreaks 
of a few years ago unvacanated are attacked at a 
much earker age than the vaccuiated 
Nevertheless if it could be certified that all subse 
quent outbreaks of small pox would be of this unusual 
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mild type, the necessity for vaccination would be less 
urgent than it now is It might be limited to persons 
exposed to actual infection, or kving m the neighbour 
hood of outbreaks No such assurance can be given 
In New York, both types of small pox have been known 
to prevail at the same tune Our knowledge of the 
causation of variations in type of disease and of the 
correlative changes m virulence of virus and m fatahty 
of attack is almost ml , and in practice we must be 
guided by the experience of the past, which shows that 
Great Bntam is liable to be mvaded at mtervals not 
only with a relatively mnocent type of small pox 
coming from the west, but also with a virulent type, 
hailing from Asia and Afnca We cannot afford to 
relax our sanitary precautions against both types of 
the disease, nor can we afford to neglect the artifiaal 
immumty against attack which vaccuiation affords 
Whether m the future the secrets of the origin of 
the milder type of small pox will be revealed, or whether 
It may be practicable to isolate the virus of small pox 
or of this virus as organically modified in vacanc lymph, 
and afford a method of vaccination on a completely 
scientific basis, one cannot prophesy , but meanwhile 
the preventive measures already m our hands must be 
utilised to their fullest extent, and these enable us to 
control with absolute certamty the epidemic course of 
small pox m its mtermittent raids on mankind Of no 
other disease can this be said with equal certamty, 
except m regard to certain tropical diseases, and to 
such water borne diseases as typhoid fever and cholera 
In a lew years we may find that the same confident 
statement can be made in respect of diphtheria if 
parents can be educated to realise the practicabihty 
of testmg their children s susceptibility to this disease 
by what is known as the Schick test, and to appreciate 
the equal practicabihty of securing artificial immumty 
by means of toxin antitoxin 
Meanwhile we hope that Dr McVail s pamphlet will 
receive wide arculation It establishes very clearly 
and succmctly the propositions which it sets out to 
prove, namely, that small pox is worth preventing, 
that It can be prevented by vaccination that it cannot 
be prevented without vaccination, and that properly 
conducted vaccination is very safe 


A National Education Week 

T he insUtution of a national ‘ Education Week ” 
has been officially blessed by the new President 
of the United States m an mipressive Proclamation m 
which, after reatmg the benefits of education, especially 
adult education, Mr Coolidge declares an annual 
observance of Education Week to be desirable m 
order that the people may thmk on these thmg^ ’ 
He proclaims the week beginnmg November 18 as the 
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Educattm Week for 1933, and recommends that State 
and local authorities co-operate with the avic and 
religious bodies to secure its most general and helpful 
observance 

Last year. President Harding and 43 State Governors 
issued proclamations or statements on the subject, and 
the week was said to have been a gigantic success 
It was estimated that the campaign reached 50 million 
people, mdudmg 20 miUion m motion picture houses 
It IS probably due largely to the enthusiasm aroused 
by these annual campaigns that the membership of 
“ parent teacher * associations mcreased m two years 
from 189,000 to 500 000 Reaprocally the associations 
contribute enormously to the success of the Education 
Weeks Without some such machinery the effer- 
vescence of the Education Week might subside without 
leaving any permanent beneficial results The efficacy 
of this kmd of propaganda depends partly on the 
interest already taken by the general public m education 
and partly on their suggestibility, and what Americans 
call the magic of together 

In England a notable success was achieved last year 
by the West Ham Education Week This year local 
weeks have been organised m Nottingham Hastmgs, 
Warrington, and Gillingham and probably elsewhere 
Should an attempt be made to organise such observ- 
ances on a national scale m England experience gamed 
in organismg the National Health Weeks mitiated m 
1913 by the Agenda Club might afford useful precedents 
The stnkmg success of the Education Exhibitions 
organised m London m connexion with the Imperial 
Education Conference last July by the Board of 
Education and the London County Council s Education 
Committee indicates that a national Education Week, 
if properly managed would appeal to a very huge 
public Many recent developments m the schools, such 
as the mcreased attention paid to the teachmg of 
science, drawing, manual trammg, dancing and other 
physical trammg dramatic performances, Montesson 
methods, the use of educational” films, and so on, 
laid themselves readily to exhibitional purposes On 
the other hand, there are reasons for believmg that too 
btde effort has been made to cultivate close relations 
between the schools and the communities they serve 

Durmg the past twenty five years the achievements 
of science have been greater than m any prevmus 
similar penod of tune m the history of the world, but 
less is done with the object of enlightenmg the public 
regardmg them than m the Victorian era A Saence 
Week would do much to promote pubhc appreciation 
of the worth of science, and among other benefioal 
results that might be looked for from such an enter- 
prise IS a much needed stimulation of mterest in 
Umversity Extension work m the field of science 
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Cari von Linn^ 


investigation as to substitute order tor chaos u the 


humous {(^ttnoards Carl wm LtnnS^ Ou Story oj kts 
Life, adapted from the Swedish of Theodor Magnus 
Fries, Emeritus Professor of Botany in the Untverstfy 
of Vppsdla, and brought down to Present Time in 
the Light of Recent Research By Dr Benjamin 
Daydon Jackson Fp xv+ 416 + 8 plates (London 
H F and G Witherby, 1923 ) 25s net 

T hose who admire the work of Linneeus were 
indebted to Prof Th M Fries in 1903 for a 
new life of his great predecessor at Uppsala Members 
of the Linnean Soaety of London now have to thank 
their general secretary for an English epitome of the 
Swedish work 

Lmneus accounted himself ‘a bom methodizer” 
His contemporaries thought so too, and this belief is 
entertamed stdl, both by those who appreciate and by 
those who behttle what Linnseus accomplished But 
while his work justifies his own estimate, that estimate 
does him less than justice Lmnsus failed to foresee 
that m one country dialectic aptitude would eventually 
so affect ability to grasp pnnaples as to induce dis 
crimination between ‘ pure mathematics, astronomy 
or any branch of saence which aims merely at dcscnb- 
mg, cataloguing or systematiung, ’ and philosophic 
activities that afford scope for experimental research " 
He could scarcely have predicted ^at, m another coun 
try, the tendency to see ahead would so afiet t abihty 
to look around that Lmiueus could no longer be con 
sidered a botanist 

The Linnseus of the “ Lachesis Lappomca ’ was a 
great naturalist of uncommon judgment, with an mbom 
capaaty for observation The Linmeus of the Musa 
Chffortiana ’* had a decided capaaty for physical ex 
penment, which later tasks hmdered him from exer 
asing to the full Linnseus regarded the improvement I 
of natural knowledge lor use as important as its im 
provement for discovery , m his travels as a student j 
and his later journeys on pubhc commission, economic ! 
and saentxfic questions received equal attention His 
biological study revealed the defects of recaved classt 
fications , his economic instmct suggested the need for 
reform , his philosophic mterest m the " mystery of 
sex ” supphed the means 

Lmiueus found the basis of method to be the recogm- | 
tion of natural lands, the practical segregaUon of 
these into sorts and strains, and thar theoretical 
aggregation mto septs and clans These tasks may 
proceed ather by synopsis, which mvolves arbitrary 
dichotomy, or by system, which entails considered 1 
anangement Synthetic m mmd, lannteus thought i 
system, however crude, preferable to synopsis, however 1 
complete, and so unproved a by-product of scientific 
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I domain of Nature Linneus did not claim that the 
! system he outlmed on May ir, 1731, when he was only 
I twenty-four, added to real knowledge , its purpose was 
to serve economic ends by roidenng real knowledge 
usable Those who decry and those who excuse the 
artificial nature of his sexual system, alike overlook 
what Lmnieus taught His artificial higher groups were 
meant to serve as substitutes for natural ones, only until 
the latter had all been detected Like his precursors, 
Monson and Ray, Lmiueus strove to deapher the real 
system of Nature Extendmg their studies,'he laid the 
foundation of that system, and only refrained from 
applying it in practice lest those who unprove natural 
knowledge for use be thereby deprived of a thread to 
gmde them through the maze of thmgs Others have 
followed Lmn^us along the path opened up by Monson, 
and have devised systems as workable as Hie pragmatic 
method of Lmnxus Modem students of the “ mystery 
of sex * are, however, at tunes mclmed to thmk these 
‘ natural systems almost as ‘ artificial ” as the 
Lmnean sexual system ” 

Until Bauhm m 1623 enumerated the plants he knew 
with reference to their names, it was usual for those 
who reproduced old descnptions to devise fresh desig- 
nations Linnaeus gave stability to Bauhm s reform 
when m 1753 he enumerated the names he knew with 
reference to the pluits concerned lor Lmnaeus the 
naming of kmds was a responsibility so grave that he 
made the genus a thmg of dignity * The name of 
a sort was, for him neccss inly that of its kmd com- 
bmed with a differential statement, luid the relation- 
ship of a specific to its genenc name was that of the 
bell to its clapper or the clapper to its bell The 
purpose of saentific nomenclature is so akm to that of 
iuraldic achievement as to suggest that the use by 
I innseus of “ tnvial ’ epithets, anoUari to yet distmet 
from specific names, may have been taken from Hie 
older and rigorously disciplmed technologv which em- 
ploys '* crests ” as annllary to, although mdependent 
of "arms ' While advantageous m applied study, 
these " tnvial ” terms have proved a mixed blessmg 
m descnptive work Lmnseus was himself so immune 
agamst both the jusenile tendency to confuse means 
with ends, and the adult liabihty to care more for 
names than thmgs, that he did not foresee the later 
retreat from philosophical positions secured by him for 
suence Histones of natural " famibes " now supplant 
accounts of ‘ genera’ , now, the “tnvial” terms 
designed by him as aids m economic work are often 
mistaken for specific names and sometimes treated as 
entities ^lart The efforts to stabilise nomenclature, 
which this abandonment of sound saentific pnnaples 
has entailed, mvolve results so bewildering that one 
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fervent hope of the apphed worker is the appearance 
of another Linnsus 

BnUsh naturalists who know what Linnscus did will 
welcome most the possibihty now afforded them of 
realismg what Linnaeus was Thanks to the piety of 
Prof Pnes, our behef in the courage of his youth and 
the high purpose of his whole career is more than 
confirmed We learn with rebel that the tales of 
mjustice done to him were never countenanced by 
Linnaeus, and gather with satisfaction that these acts 
of mjustice never occurred The story of an averted 
duel was evolved from the inner consuousne&s of a 
German admirer after both Linnaeus and Ros6n were 
dead The circumstantul auxount of his strained re 
lations with Browall is a fable as impossible as it is 
impertment The frigate despatched to recover his 
collections is a figment of P nglish artistic fancy If we 
regret the loss of the legend of the gorse on Putne> 
Heath, we do so less because of the story than because 
we learn with sadness that Lmnaeus did not love our 
nation We find compensation in this opportunity of 
seemg ourselves as others see us, and take comfort from 
the assurance that his feeling was not due to the 
insular reserve, not to say frigidity, which marked his 
reception in Great Britain m 17^6 The many acts of 
kmdncss subsequently done to hun by both, effaced 
from his memory the ongmal misjudgment, by Miller 
of his capacity, by Dillenius of his aims What Linnseus 
was unable cither to forget or forgive was that the 
English should have permitted Sweden to purchase, for 
the paltry sum of 15/ the pnceless West Indian collec 
tion of Dr Patrick Browne Looking back through 
the mist of years to 1758 we may perhaps pardon the 
generous indignation of Linn<eus at English phibstinisro 
We can at least appreciate his feelmgs, and if we do 
not share his anger, this is only because we know that 
the spint he disliked is as rampant now as it was when 
Linnsus lived 

Fortunately, Linnsus was spared the knowledge that 
this spirit IS not peculiar to our nation Inwoven m 
the web of his scientific thought we find a silver thread 
of faith m Divine Providence But, alongside this, 
there lay a thread of darker hue For the guidance of 
his son Linnsus noted instances, m his own expenence, 
of “Nemesis Divina ’ Was the feebng aroused by 
Engbsh disrespect towards the collection of Browne 
the reflex of a subconscious dread lest like disrespect 
be shown towards his own ? late ordamed that the 
collection of I mnsus should come to England, and 
Sweden knows that it has been guarded here with all 
the respect and care that Sweden has shown towards the 
Jamaica collection the study of which caused Linnaeus 
to neglect “ friends, relations, house and fatherland ” 
History, for once, can pomt to a case m which the 
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contemifiation of parallel mjunes has mcieased mutual 
regard, and has helped to cement the ties that link 
two kmdred and fnendly nations 


Chemistry of the Metals 

(i) A TrtaUse on Chemstry By the Rt Hon Sit 
H E Roscoe and C Schorlemmer Vol a The 
Metals New edition completely revised by B Mouat 
Jones and others Part i xv+Sap Part 3 
Pp V1U+ 831-1565 (London Macmillan and Co , 
Ltd , 1933 ) 505 net 

(a) Metals and MetaUtc Compounds By Uhek R 
Evans In 4 vols Vol i Introduction, Metallo- 
graphy, Electro-Chemistry Pp XU +468 air net 
Vol a Metals of the “ A “ Groups Pp 30+396 
i8r net Vol 3 The TransiUon Elements Pp 
XU +370 141 net Vol 4 Metals of the “B” 

Groups Pp XU + 350 i8r net (London F 
Arnold and Co , 1933 ) 

(i) '"T^HE last revision, in 1913, of volume u of 
X Roscoe and Schorlemmer s ‘ Treatise " 
earned the volume up to the largest convement dimen 
sions for bmdmg The present revision has resulted 
m the separation of the volume mto two parts, each 
contaimng some 800 pages, as compared with nearly 
1000 pages in the volume on the " Non Metals ” Once 
more the revision has been earned out m such a way 
as to preserve fuUv the ongmal character of the work, 
and many readers would have been disappomted if any 
other policy had been adopted On these hnes much 
valuable new information has been mcluded m the 
volume, which will contmue to occupy an unique place 
m English chemical hterature It is, however, a matter 
of opmion bow long this pohey should be contmued, 
in view of the mcrcasmg extent to which modem 
morganu chemistry is being developed on physico- 
chemical hnes Sooner or later, it will probably be 
necessary to mtroduce equihbnum diagrams m the text 
and to deal with chemical processes m which reversible 
actions are used on a more defimte physico chemical 
basis 

The revisers have been perhaps a httle too careful 
m retammg old matter m the text The full details 
which are still given of the Leblanc soda process and 
of the Bessemer process for steel are really of historical 
mterest only now that the last Leblanc plant and 
Bessemer converter have been shut down It is a 
question whether they ought to be retamed as a part 
of the s>stematic teachmg of chemistry merely because 
a generation will probably elapse before they cease to 
be the subject of possible questions m examinations 
The crystallographic sections of the book have been 
fully revised by Mr Barker , but it is a pity that the 
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new illustrations are so easily distinguished from the 
old by the rougher way of reproduction Fhe spectro 
scopic sections have not received a similar revision and 
do not therefore give a correct impression of the modem 
position of the subject Thus the apparatus best 
suited to ordinary chemical purposes is still apparently 
that of Bunsen and lus recommendations for mappmf:, 
spectra are returned Agam modem work on spectral 
series will obviously occupy an important position m 
the next edition but is very barely touched upon m 
the present issue The descriptive chemistry is how 
ever as good as ever, and the new edition can be 
heartily commended as one of the best av ulable books 
on this ispect of the science 

(3) Vlr Fvans s four volumes on Metals and 
Metallic Compounds cover a few pages less than the 
two parts of \ol n of Roscoe lie has the advantage 
of starting dt noro and has made free use of this liberty 
by developmg fully the chemical pomts thit arc of 
special interest to a mctillurgist The book is how 
ever definitely a chemical rather than a metillurgic »1 
treatise since the comjxiunds of the metals ire de 
scribed as fully as the elements themselves To one 
who IS interested m the broader aspects of the science 
It IS nevertheless refreshmg to find a chapter of the 
mtroduction given up to geo chemistry This intro 
duction IS followed by chipters on mctiUography end 
electro chemistry wluch < omplcte the first of the fe ur 
volumes 

The systematic description of the individuil mitals 
and their compounds in the remiinmg three volumes 
IS very wisely based upon the long penods rather th in 
the short penods of Mendeleef s cl issific vtion In this 
way the nitural sequence ol alkalis Ukalme earths 
and earths (rare or otherwise) is preserved while 
copper IS grouped with the heavy me tils to which it 
IS closely allied The eighth group metals occupy 
the thud and smallest volume of the series while the 
second and fourth volumes deal with the elements 
which occur in the earlier and later octivts of the long 
penods, together with their obvious homolo^ucs in the 
two short penods Throughout these volumes the 
impression is mamtained thit the autlior is a geo 
chemist and a metallurgist as well as t chemist and 
that he has an up to date knowledge of modem 
technical operations as well as of pure chemical science 
His references to technical and semi technical literature 
art hkely to prove of speuol value smet although 
literature of this kind may be of relatively transitory 
importance, it is much less accessible to the ordinary 
chemical student than the hterature of pure chemistry, 
to which eitasting text books form a sufficient guide 

In view of Its special characteristics Mr I vans s 
treatise does not enter into direct competition with 
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any other work on ( hemistry at least m the English 
language It will probably appeal m a special way to 
chemical students with a leanmg towards the practical 
side of the subject to metallurgists and to engmeeis , 
but It will also serve as i work of reference by means 
of wluch chemists in general may trace out items of 
interest which ire not noticed m hooks of a more 
convention il type It cm therefore be highly com 
mended is an ongmal work of more than average 
ment on the piompt completion of which the author 
may be congratulated 


Alpine Tectonics and other Problems 

(1) Dte Grvndlagen dtr alptnen Tektontk Von Fr 
Heritsch Pp \ + 359 (Berlin Gebruder Bom 
traogcr i ) gs 6 d 

(3) 6( ihgte oun 11 urtUmberg mbit IlohenMlUrn Von 
Prof Ur h Ilennig Erste Iieferung (Handbuch 
dcr fitol jgic und Bodcnschal/c Deutschlands ) Pp 
iii + ’ifi (Berlin Gebruder Bomtraeger 1922) 
8r 2d 

(3) Omni uge liner vergleicliendtn Seen! undt By Prof 
Ur \V llilbfiss Pp vim J54 (B-rlm Gebmder 
Bomtraeger i9'>3 ) 1 sr 

(4) Geom rpholojj of Neio Zealand Bv Prof C A 
Cotton Part 1 Systematic in Introduction to 
the Studv <f land fi rms (Now Zt ilind B lard of 
Science and Vrt Manual Nc Pp x-f462 
(VVellm„ton N / Dt minion Museum 1922 ) 
22s (il piper i8f 

(1) '' I^HE current theories of Alpmc structure are 
1 bast d on two mam explanat 10ns According 

to one Alpine muuntams onsist of bands of the crust 
which have been crumpled by contraction consequent 
on the dimmishmg sue of the earth Vccordmg to the 
St one! cxpl ination the Ferilttt^wng or the swallowing 
tl corv of St hwmncr a bond of the crust sinks mto a 
1 wtr zone md there undergoes intense compression, 
iccompinied by the mctamorphism of its rocks 
Ur r Ileritsih of Graz discusses these two 
hypotheses in a m isterly survey of the principles of 
Alpine geology lie deals mainly with the I astern 
Alps The til itmcnt is \ rry technical and would be 
easier to follow if illustrated by a general sketch map 
The first pirt of the book totisists of a senes of essays 
on the prmciplcs of rock foldmg he therein discusses 
the nature of geosynchnes, of local and widespread 
movements of the crust and the formation of fore- 
deeps In his ariount of the widespread ur epeiro* 
genetic movements he lays stress on the oscillation 
which often accompanies variations m coast levels 
lie then discusses the phenomena of foldmg ov erfoldmg 
U I 
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and ovOTthrustmg he deals mainly with observed j 
examples as he regrets that tendency to consider 
folding from ^.eneral prmciples which has often led to 1 
a geometncal rather than a geological treatment of ] 
the problems He next deals with the behaviour of 
ncki under pressure and gives an excellent account of 
dynamometamorphism mylumtisation and the plas 
ticity of rocks 

The largest part of the book consists of an account 
of the structure of the Alps m whirh the author insists 
on the impossibihty of the overthrust theory m its 
present dommant form He supports the swallowing 
theory which represents the crust of the earth as being 
under conditions analogous to those of the atmosphere 
In certam ireas which correspond to the antu 5 clones 
the movement of the material is upward leading to 
the formation ol volcanoes and the ruptunng of the 
crust In other areas which correspond to cyclones 
the crust moves downw ird producing fold mountain 
chains owing to the literal pressure and als wide 
spread metamt rphism Overthrustmg mevital ly lakes 
place m the sv hsi ling irea but tlic thrusts base a more 
limited honrontal extension than is claimed by the 
upholders of the Deehentheorie wl ich m its extreme 
form Dr Hcntsih dcs nl cs os mere phuitasj Hie 
swalltwing theory is however not mconsistent with 
the general contraction of the earth It m fact renders 
that process more probable li rejecting the immense 
horizontal oaerthrusts which arc too great for contrac 
tion alone to explain The deformation of tl t c nth 
by contra tion indeed supplies the p wer which is 
required for regional uplifts and causes the subsidence i f 
the intensely crumpled binds wluch have formed the 
fold mountain chiins at different places at su cessivc 
periods m the earth s history 

Dr Heritsch s book is an able md sane statement 
on a complex branch of geology It should be a useful 
corrective to the ex iggerations of one school of Alpine 
^eulogists 

(2) North of the Alps hes the provmt c of Wurttem 
lierg which has 1 een affected by some of the Alpme 
movements but presents a marked centrist by its 

omparalively simple though \aned geology The 
provmct has played an impcrtont part m the history 
of geology iubingen has been one of the great 
geological schools of Germ my and as Dr Hennig 
reminds us both Kihma Njaro and Kenya were dis 
covered by men of Wurttemberg though they were 
both at the time m the service of a Bntish Missionary 
Society 1 he nchness of Wurttemberg m fossils made 
It one of the chief centres of German palaeontology and 
the museums of Tubmgen and Stuttgart are so nch m 
ty pes that they ha\ e aUracted generations of geological 
pilgnms The provmce mcludes one of the most 
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typical senes of Jurassic rocks an illuminating group 
of pygmy volcanoes and structures throwmg light on 
the physical md glacial geography of the northern 
Alps 

The comprehensive summary of the geology of 
Wurttemberg prepared by Prof Hennig of Tubmgen, 
IS therefore welcome as it gives an up to date summary 
of the German Jurassic system and a guide to the 
localities made famous by the work of Quenstedt The 
first part has been issued and it deals with the orography 
and with the stratigraphy up to the end of the Jurassic 
The two sections of this part which will be of widest 
interest are the account of the Trias with its nch 
development of the Muschelkalk and of the Suabian 
jurassics which mclude the nch coral reefs for which 
the locality of Natheim has been especially famous 

The book is illustrated by two excellent coloured 
maps one of the orography and one of the geology of 
Wurttemberg by many clear diagrams of the palteo 
geography md lateral aanations of the rocks and a 
correlation of the Lnghsh and German Jurassic 
deposits In the autlior s classification of \aUtys p 7 
he uses the term is clinal \ illey for those m which 
the dip IS tl c same on both banks ow mg to tl e valley 
I avmg been c it in m mclined sheet of rock 11 is term 
is so likely to be confustd with an isoclinal in which 
the equal dip on b th si Its of the axis is d le to oa er 
foldmg that It is to be hoped that the new usage will 
not be generally adopted for such valley s either the 
terms unichnal or homoclmal are availal le 

(3) 1 Orel s Ilandbuch dor bttnkunde the stand 
ird text book on the phy sical geography of lakes 
was pubhshed in 1901 so that a new woik was desirable 
and the previous wntings of Prof Halbfass of Jena 
have shown by his wide knowledge of the scittered 
literature on the subject that he is especially eompetent 
for Its prepir ition His book is based on the pnnaple 
that the essential feature c f a 1 ike is its water and not 
Its basm Hincc a larger part of the volume is devoted 
to the phvsics and chemistry of lakes than to the 
nature of their basms He discusses the movements 
of lake waters due to thermal ( hanges and to seiches 
and variations of the shore Imes caused by the tilting 
of the crust I liere ire short chapters on the optical 
and acoustical properties of lakes includmg m the 
latter the liansal guns which appear howeaer to 
be due to seismic mfluences on delta deposits and to 
have no connexion with lakes The mirage effects m 
some Hungarian lakes are illustrated graphically by a 
senes of views token at mtervals during the day 
There is an especially useful summary of the chemistry 
of lake waters The chapter on the biology consists 
of only two pages it considers the relations of some 
animals hving m deep lakes and accepts them as 
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gumvalfl from a cold-water fRuna \duch had a wide 
spread dutnbution at the end of the glacial period 
In dealmg with the variations of lake levels, Prof 
Halbfass discusses the asserted dessication of the con 
tinents This view he dismisses most emphatically 
The fall m level of many lakes he attributes to artificial 
influences and he holds that lakes in all parts of the 
world show that there has been no general lowenn^ of 
their level in histone tunes He refers especially to 
Lake Chad which he says is placed in the first Ime by 
the dessication fanatics He holds that this lake 
gives them no support smee Marquardsen has shown 
that for eighty ) ears after the visit of Denham (i e from 
1824 to 1905) the boundar> of the like has rcmauied 
essentially the same In dealing with this problem he 
refers to Bruckner s thirty five year clunatic cycle 
penod which he says is not confirmed by the evidence 
of the lakes of at least four of the contments yet he 
holds that there is an actual climatic penod which is 
three times as long as the Bruckner penod 
In the chapters on the distnbution and ongm of lake 
basins Prof Halbfass rejects their glacial ongm except 
in so far as many of them occupy hollows m dnft or 
ue held up by me rune dams He rejects not only 
the glacial ongm of deep rock basms but of man> 
lakes of the Baltic Phm for which glacial denudation 
seemed far more prob il le He adopts the views of 
Wahnschafit and Jentrsch that these basms are due to 
tcctomc subsidence and in some cases such as that of 
the Rogasener L ike m Posen the basin though n w all 
coi ered with dnft deposits was pre glacial m origin 
In dealmg with this problem Prof Cotton s book (4) 
which IS a general summary of physiography illustrated 
by examples from New Zealand is less m accordance 
with recent opmion for he represents the New Zealand 
fiords as glacially cut troughs of which the lower parts 
have been filled by the sea They appiar to agree 
with those of Norway where the overwhelming balance 
of opmion IS m fivour of the pre glanal age rf the 
fiords Prof Cotton has an exceptionally fascinating 
subject New 2 ^ 1 and is especially nch m clear 
examples of geographical processes 
The book is well illustrated and his views are clearly 
suted It illustrates the growmg extent to which 
some schools m Australasia are dominated by Amencan 
opinion this fact m the case of geography is easily 
explained by the attraction of that logical scheme of 
geographical evolution for which we are deeply mdebted 
to Prof W M Davies The extent to which British 
work IS overlooked may be judged by the bibliography 
Of the 59 memoirs quoted only five are Bntish, and 
they date from 1803 to 1876 the latest contnbution 
m this list by any British worker bemg Thomsons 
paper on the wmdmgi of nvers 
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Our Bookshelf 

Tkeone der Knsiallsiruktur etn Lehrbuch Von Prof 
Dr Artur Schoenflies Pp xu + s5s (Berlm 

Gebruder Bomtraeger 1933 ) i8j 
Apart from its obvious mdispensabihty to the specialist, 
tins new edition of the authors former Krystall 
systeme und Krystallstruktur (1891) would seem to 
bear a chuacter of wider significance as showmg that 
wisd >m IS justified of her children There can be few 
such sic,nal instances in science m which an abstract 
and apparently unvenfiable theory has been so rapidly 
brought withm the ambit of the expenmenUl method 
and proved to be equal to all demands It is there 
fore peculiarly appropnatc that one of the ongmal 
founders of the modem theory of crystal structure 
should return to his subject m the light of recent 
X ray developments Bv mcludmg a discussion of 
those pcints m which the theory is still ahead of 
experiment the author c ontnves to confer on his work 
a new prospeetivc v due 

The look IS of course mamly concerned with a 
s>stematie development of the 33 classes of sjmmetry 
and the 330 possible ways m which matter may hie 
priperlv disposed throughout the space occupied by a 
crjstal Ihc general arrangement is necessarily much 
the same as before but the exposition has been vastly 
improved m at least ncparticuhr The former edition 
was solely iddresscd to the mathematic 1 in to whom 
the iddition of anything of the nature of a diagram 
(unless It take the special form of a symbol) would 
pres imahly impede the working of pure thought Ihc 
present work is rather dircc ted to the erystallographer 
nd \ ray analyst and is therefore illustrate with 
stnicturil dll rams praiseworthy ihke m quahty and 
qu intity 

In view of the existence of such an authontative 
treatise is the Braggs \ ray s ind Crystal Structure 
the author has rcfrait ed from entenng into any account 
tf the pri ticc of X ray investigation It is however 
evident that the actual results arc fully appreciated, 
lor considcral le space is devoted throi ghout the text 
to a system UK treatment of the relations between the 
number of parti Ics (as also their symmetr\ ) and the 
\ irit us pc siti ns tl tv occupy m the struct ire More 
over i special chapter is devoted to space partitionmg 
ind the picking of equal spheres whilst another 
possibly the most important of fill de ils with selecttfd 
cases investigated by X ray workers Ihis mevitably 
leids to a discussion of the possible mfluence sub 
itomir structure may exert on the phy sical mamfesta 
tions of a crystal and to a final conclusion that the 
onlv possible way of further progress is along the path 
of experiment 

It may be added in conclusion that those qualities 
of clear and conusc expression which have always 
made Dr bchocnflics wntmgs the most favour^ 
original source m the domam of crystal structure are 
fully preserved By bnngmg out so valuable a work 
m the face of obvious contemporary difficulties both 
author and publishers have placed a wide-spread body 
of workers under a debt of gratitude which they can 
scarcely ever discharge 

T. V B 
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Tht New Natural History Being the Iteenty Fifth 
Robert Boyle lecture delivered before the funtor 
Scientifie Club of the University of Osford on 6 tk June 
1923 B> Prof J \rthur Thomson Pp 19 
(London Oxford University Press 1923 ) 11 net 
In this refreslun^ and stimuldtin^ iddress Prof J 
Arthur Ihomson pleads for the retention of the term 
naturil history as 1 drsi(,nation for the studs of the 
habits and surroundmgs of animals ind their inter 
relations with one another — ^the new natural history — 
and for its more honourable reiognition as a well 
defined and integral department of biolofpcal suenet 
Out of the ishis of the old ill emhraemg seience of 
natural 1 istory the luthor traces the growth of the 
new science under the mfluence of various factors which 
have m uldid its development Chief among these is 
the recognition and ippreciation of the great fict of 
the mter rdations of li\mg crganisms in the wtb of 
hfe and the esternal Imkigts between animals or 
animals ind plmts the central Darwmian idea of the 
correlation < f or^, inisms This has given diret tion and 
stimulus to the st idv of natural history ind forms < ne 
of the guidmg pnmiplis of the ntw science No less 
important is the new ind more pre ise scientific out 
look on the question of animil behaviour due to the 
work of Lord Avebury Romanes ind cspcci illy Uovd 
Morgan who hid the firm foundations of an expen 
mental comparative psvchologj and to Loeb who his 
done so much to develop the question on the physio 
logical side I rom the somewhat < haotic mixture ot 
anthropomorphism ind automitism there has emerged 
a precise s lence that distmguishes instin tive from 
intelhgent behaviour and both from trupisms and 
for ed movements 

A third f letor which has given prcnsi m to the ol 
servitions of the hild n ituralist and a new stgnific in e 
to his facts IS tie idea of evolution With this ^s a 
working hypothesis the student of natural histori 
has been stimulated to discover how a particular 
structure c r function is fitted to i parti ular situation 
and the study of adaptations has developed into an 
important and exact science 

Ihc vision of the new natural history as a study pf 
animal persomlitics at vanous levels as creatures 
with mental aspects is igents that seek after well 
being and share m their iwn further evolution is 
threes m a quivenng web of life is mdeed an in 
spirmg one Prof Ihomson justifies his plea and the 
recogmtion which he asks for cannot be long withheld 

Alternating Current Electrical Engineering By W 1 
Maccall Pp vm + 493 (London Umversity 
Tutorial Press I td 1933 ) iss 
V FAIRLY complete rfaumc of practical altematmg 
current theorv is given in this work In order to keep 
the subject matter within the limits of one volume the 
explanations hive to be made very concise It is 
therefore more suitable as a class book than for readmg I 
by the pnvate student It covers a very wide field 
llie theory is now beginning to crystallise and so 
numerical examples have been mtroduced which will 
enable the student to test the thoroughness of his | 
knowledge 1 

The book is on the whole well wntten The author { 
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sometimes gives results as if they obviously followed 
from the given premisses for example m describing 
how two mduction motors are connected m cascade he 
says that the supply mams are connected to the stator 
ot one motor and its rotor is used to supply power to 
the second stator The result is that the synchronous 
speed of the combination is that of a motor whose 
numtxr of poles is equal to the sum of the number of 
poles of the two motors This is a liard saymg, 
ind we hope few readers wall accept it without 
trying to make up some proof for themselves If 
the author made the distmction between average 
power and mstantaneous power clearer the 
proofs of the two and three wattmeter methods 
would be greatly improved At the foot of page 61 
a reference is made to the mstantaneous v^ue of 
the average power A vector proof is given of the 
three voltmeter method of measurmg power and it is 
stated that it should not be used unless the wave forms 
arc nearly sme shaped The ordmary algebraical proof 
shows at once that it is true however distorted the 
wave forms miy be The Bchrcnd dcfimtion of the 
leakage factor of on induction motor is given and one 
of the methods described of determining its vUue is 
bv Behn Lschenburg s formula which applies to a 
totally different definition of le ika^c factor 

Popular hallactes Explained and Corrected (with Copious 
References to Authorities) Bv A S T Ackermann 
Third edition Pp xvi + 984 (Lmdon The Old 
Westminster Press 1923 ) i2f 6i net 
To every tne who has made a special study of any 
particular branch of human knowledge there must at 
some time ir another h ive come a feelmg of surpnsc 
at the large number of errors which exist m the popular 
mmd regarding his own ind therefore presumal ly 
every other subject The previous editions of this 
b ik have proved of immense v alue m helping to correct 
the many errors which still persist m spite of the 
progress of popular education and the many devices 
now used for the dissemination of accurate mformati m 
A very real welcome is, therefore assured for tbs the 
third edition which has been so extended m scope 
that It has become almost a new work The number 
of fall lues dealt with has been mcreised from 460 to 
1350 and these cover practicallv every branch of 
human activity Indeed so wade is the field covered 
that a reviewer may be pardoned for paymg particular 
attention to those sections by which he may expect to 
be best able to judge of the value of the whole Fn 
gineenng general science and astronomy receive their 
full share of attention it the author s hands~as might 
mdeed be expected from one whose qualifications he 
particubrly m the first named subje t— and a close 
perusal of these secuons has abundantly demonstrated 
the painstakmg accuracy of the authors work As 
Sir Richard Gregory pomts out m an appreuative 
mtroduction, a sraluable feature of the bmk is the 
constructive wmrk which it does m giving the truth of 
any matter concerning wbch an error is exposed In 
conclusion it should be mentioned that the book is 
wntten m an emmently readable style not unenhvened 
with touches of genume humour It is moreover, Well 
pnnted and may be cordially recommended as a useful 
addition to the hbrary of general knowledge 
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Htat and Energy ByD R Fye (daicadon Saence 
Series) xu+aii (Oxford Clarendon Press 
London (Word University Press, 1933 ) 5s net 
As stated m the preface tins book is not designed to 
be a text book m the ordinary sense of the word It 
IS intended to be read by the advanced schoolboy to 
supplement the detailed instruction he has received 
in the class room and the laboratory with the view 
of imparting a broader conception of energy m its 
different forms The first six chapters arc devoted 
to heat the chief phenomena bemg desenbed and 
explamed with less detail than is customary m the 
ordinary text book The relation between heat and 
work IS then dealt with followed b) chapters on energy 
as hght and sound The remaming part of the ho ik 
IS taken up with practical applications of energy in the 
production of power warming ventilation and refngera 
tion the prmciples mvolved being clearly explained 
On these lines the author has produced a aery 
readable volume but it is difficult to sic why he 
fails to give an a count of elect™ ity as a form of 
energy as m these days aim ist every hoy is mtercsted 
in elect™ ity through the medium of wireless \ 
further addition m the form ot a few pages on the 
measurement of high temperatures might be re om 
mended not only b^use of the practical importance 
of the subject but abo for the interest it creates in 
the rmnd of the young student of science Apart fiom 
these omissions however there is no doubt that th 
careful reading of this book hy an intelligent scho lb \ 
would give him i mu h wider outlo k than that 
provided by the ordinary text book ( R 1 ) 

The Datue of Life Bv Havelock I Ills Pp xiv+340 
(London Bombay and Sydney Constable and Co 
Ltd 1923) 13 S net 

1 HE mom contention in The Dance of I ife is that 
life Is an art as its expressions m morals and rcbgi n 
(which the author caUs mysticism ) m anting and 
thmkmg and even m science are arts appropnately 
typified by the art of dancing Life m all its forms 
is creative the result of an impulsive outflowing 
Accordmgly ngid laws externally imposed are really 
mapplicable to it The dynamic is refractory to regula 
tion by the static What law there is must needs be 
from withm the formulation of the impulse of whi h 
It IS the law Mr Havelock £lhs is not the only prophet 
of this doctnne m recent tunes and mdeed itsunier 
lymg thought is a very old one mdeed — a thought never 
quite forgotten even when the dynamic movements 
of reality were caught and crystallised m the static 
forraube of philosophy and science But it is none the 
less when stated m isolation a paradoxical view and 
not least so when it is apphed to a solution of the social 
problems of the present day Yet The Dance of 
Life IS a very stimulatmg and mdeed challenging 
book m Itself a work of no mean art lliough m 
appearance roughly flung together its several chapters 
have a single diread of thought— the view to which 
allusion has been made— running through them all 
Philosophers of many schoob and men of science alike 
may find much to disagree with m this book but none 
can read it without mterest and few without some 
profit 


The Sulked Index to Penodteals 1930 Issued by the 
Library Association h Educatton and Child 
Welfare Pp 39 (London Grafton and Co , 
1933) 4S net 

Thb Library Association mamtains m this section of 
Its Subject Index the high standard of quahty of the 
earlier issues but wlien one compares it with the 
American Readers (lUide the 1919-31 volume of 
which was published last year one cannot but regret 
that the English Index is so deeply in arrear It is 
true that it gleans over a much wider field but it is 
questionable whether it would not be better to speed 
up the work evtn though this should necessitate some 
rest™ tion of the sphere of operations In this Fduca 
tion and Child Welfare section professional and 
tcchmcal education mental tests the teaching of 
citi/tnship languages (especially Latm) economics 
geography mathematics and rehgious education all 
figure laij,ely 

I he articles mdexed under science teaching are 
chiefly from the School Saence Review and Parents 
Reiteu) 1 lit mclude some from the Retnt Pidagogique 
Science Monthly and Natuhl fhe quarterly Educa 
tional Record published by the Amencan Council on 
I du iti n does not appear to be included withm the 
sc >pt f the work It r mtained m 1930 important 
articles by President A T Hadlev Prof G D Strayer, 
Dr S P Capen and other well known authorities 
whi h might with idvantige have been mentioned m 
the Index 

Oitbnei of tie Calcului for Science and J ngineertng 
Stu tents By Dr lcn> 1 horn is Pp 127 (London 
Mills and Boon Ltd i )32 ) 3s 6 d net 
M ANV students will find Dr Terry Thomas s 1 itest book 
of considerable value not for private study of the 
subject but also for use with oral lessons and for 
rtvisi n purposes Although Dr Thomas s brevity is 
a welcome change from the prolixity of some recent 
matl cmatical text books il is yet too pron lunc ed a 
feature m the present volume reducing the subject 
matter almost to the tabloid form The course is 
acverthcless a very suitable one and the examples are 
well chosen 

One or twi rnticisms of detail may perhaps be 
iseful t) the author if a secend edition is called for 
The dc n t of p 10 is transgressed b> the author 
hiinstlf on pp 34 7 1; etc Students should be taught 
to distinguish between ordmarv and partial differoitia 
tion as regards symbilism it saves a good deid of 
trouble Ihe example chosen on p 80 to show the 
impossihilitv of separatmg x and y is rather 
unf rtunate S B 

Supplementary Notes on Gravimetric Analysts for 
Beginners ByW Lowson Pp vi + 58 (London 
Longmans Green and Co 1933 ) as 6 d 
These notes are mtended to be used m conjunction 
with regular text books Fhere are many valuable 
hints on practical details, and items of theory which 
are not easily found by students The book will be 
found useful by those beginning quantitative analvsis 
(the calibration of volumetric apparatus is mcluded), 
and Its moderate price Will commend itself to students 
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Letters to the Editor 

\Tki Editor dots not hold ktmstlf rtspotuiblt Jhr 
optmons exprtsstd by ku correspondents Ntttker 
can Me undertake to return, nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications ] 

The Polariradon of Double Boade 

In the September number of the Pktlosophtcal 
Magatine Sir Joseph Tliomson h is applied the theory 
of electroBtatic induction to explain the racchanwm 
of polarisation of double bonds and of the orientation 
of substituents in the benrene senes 
Electrostatic induction is what we hsve imagined 
to be responsible for the genenl electrical effect 
of a substituent by producing a kind of drift of 
electrons in the molecule as shown m the scheme 

+©i +©8 +©i +©i +(jD 

and we have attributed the superposed alternatmg 
polar effect to other causes and predommantlv to the 
laws of valency in their application to polansed com 
lexes In such a system as that depicted above Sir 
oseph Thomson suggests (p 511) that as the result 
of the existence of the electrostatic doublet between Cl 
and C electrons will crowd into Q from C an 1 into 
C, from C, and thus an alternating condition will be 
brought about m the chain But for the same reason 
that electrons pas from C, into C, it would seem to us 
that electrons should also pass from C, into and the 
effect would then be continuous although diminishing 
m degree along the chain The precise manner in 
which the difficulty is overcome is not quite dear but 
we gather that Sir Joseph Thomson holds that 
electrons may pass from one carbon atom to another 
if these are joined by a double bond but not if they 
arc joined by a single bond which view would require 
the acceptance of the KekuU lienzene formula in its 
simplest form ind woul 1 be contriry ti all the mdi 
cations of modern researches on the conjugation of 
ethylenic groups an 1 on mtra annular tautomensm 
A much more obvious though not more serious 
objection to Sir Joseph Thomson s method of de 
duction of the alternate effect is that while it leads to 
the right result in fifty per cent of the cases it leads «o 
the wrong result in the remaiiung fifty pier cent For 
example the direction of polarisation of the double 
bond m vinyl chloride the example which Sir Joseph 
Thomson himself selects is just the opposite of what 
expenment indicates Thus he provides tl e carbon 
atom which is attached to the chlorine with a greater 
density c f electrons tt an the other as indicate I by the 
symbol CH, CH Cl where the lower dotted lino 

represents say x electrons and the other represents 
2 X electrons the wl ole symbol thus indicating an 
augmented electronic density on that side of the 
double bond which is nearest the chlorine atom and a 
decreised density on the other carbon atom 

Now it IS easy to see that this process tends to 
pro luce a positiye charge on the CH, carbon and a 
negative charge elsewhere and consequently the 
carbon atom of the CH, group should if anything 
attract negative 10ns and the product of the action 
of hydrogen chloride on vinyl chloride ought to be 
ethylene dichlonde CH/^l CH,C1 But as Sir 
Jos^b Thomson correctly states on p 308 it is the 
carbon atom to which halogen is attached in a sub 
stituted ethylene which attracts negative 10ns Were 
it proposed to escape this dilemma by assuming that 
the atom with the diminished density of electrons is 
the one which is ultimately found attached to the 
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positive ion or radicle of the reactant then further 
difficultie s em erge and for example m the group 
C, =C, -C,=0 it would bo necessary to postulate a 
passage of electrons in the direction Indicated by the 
arrow m order to reconcile Sir Joseph Thomsons 
theory of the mechanism of mduction with the expen 
mental fact that mvanably C, is the atom which is 
found attache 1 to the negative radicle or ion of the 
reactant Without going into detail it is obvious that 
similar considerrtions apply to onentation m the 
benzene senes 

hinally the classification of atoms as chemically 
active or chemiuilly inert according as there is a 
defect or excess of electrons respectively is unsatis 
factory since both types appear to be reactive under 
the correct conditions Charged centres m polansed 
molecules are analogous to charged 10ns and it is 
difficult to see why the companson should not be 
extended to their reactions A Lapworth 

R Robinson 

The University Manchester 


River Pollution 

The Salmon and Ireshwater Fishenes Act 1923 
will come into operation on January i next replacing 
the many Acts beginning with that of 1861 which 
have been frame 1 to reflate the fishenes of our 
inland waters The first of the senes contained a 
clause relating, to the pollution of nvers and this 
clause has up to now been practically the only 
statutory control we have ha 1 It was remforced by 
tl e River Poll ition Ih'evention Acts and this legisla 
tion was sufficient to prevent sewage being poured m an 
untre ited state into nvers but not into estu iries and 
it prove i ineffective in preventing poisonous effluents 
from industrial concerns contaminating Ixitb 

The new Act defines rather better the nature of the 
pollution which will be regar led is in offence (Section 
8) empowers fishery boards to institute proceedings 
under the River i Dilution Prevention Acts 1876 to 
1893 (Seebon 33) ind provides (Section 73) for cases 
bemg tried before the nevrest court of summary 
jurisdiction 

The nvers m the meantime have been allowed to 
get into a venous state of Ictenoration due to the 
great developments of population and of indiistnes 
Our Icgislition hitherto has prevented any undue 
cont immation by sewage of tl e non estuarine parts 
of the rivers It was re illy strong enough to prevent 
pollution by effluents from commercial works But 
the luminance an I importance of the m lustnes have 
lieen usually overpowermg with the result that many 
of our nvers and streams have been allowed to get 
so severely polluted that they are almost or altogether 
levoid of life The cstuanes with the grovrth of 
mdustnes and of towns and cities have been exposed 
to pollution from trade effluents to a greater extent 
than the nver and have ha 1 to carry a steaddy 
growmg burden of sewage Ihe result as is well 
known is that some estuanes are so badly polluted 
as to prevent the passage of migratory fish and 
many others have got near the same state With 
the advent of the new Act we have inhented an 
interesting and important problem a problem which 
like previous legislation is a product of the industrial 
growth of the Victorian pencxl 

Already some progress has been made by expen 
ment and inquiry to state more distinctly the proDlem 
and the solution The Ministry of Agnculture and 
Fishenes has shown its sympathy and its apprecuitioii 
of the condition of the freshwatw fishenes by appednt 
mg a Standing Committee on Rivers Pollution and 
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by instituting Sub-Committees iex some of the 
important watersheds But it is difficult to under 
stand t^ attitude of the Mmistry of Health and of 
medical officers At two recent inquiries relating 
to new sewers which were designed to discharge 
sewage untreated into an estuarv the representative 
of the Ministry of Health admitted that the estuary 
was already overcharge<l with sewage but said that 
the new sewers would not alter that aspect of the 
question that the estuary was so bad now that it 
would by this addition be very little the worse 

The medical officer goes nirther He says the 
deaths of the hsh in the estuary are caused entirely 
by trade effluents and that we should get more 
powers to deal with such pollution As for the 
sewage he will tell you that no matter how great 
the quantity it is not unhealthy it is not m any way 
rdatkl to the destruction of fish and he will produce 
statistics to show that the healthiest parts of the 
county and the city are ]U8t where the sewage con 
tamination is heaviest 

Without attempting at present to deny the truth 
of his extraordinary statements or presuming to 
explain the reason for his making them it ought to 
he pointed out that even if he is right he is arguing 
that it IS not necessary in any case to treat sew igc 
and therefore that aumonties everywhere should be 
freed from the necessity and the expense of doing so 
Indeed we should not lose sight 01 the fact that if 
the killing of the hsh in the nver from whatever 
cause proceeds to the phase of practical extermina 
tion an important and essential feiture of the riser 
will come to an end nor of the probability that the 
authorities throughout the watershed will object to 
being subjected to an expense no longer necessary 
The nver in such a case would be converted into a 
sewer a condition which is already met with in some 
of our estu ines and nvers Ihc nver bo mis on the 
other hand arc desirous to preserve the nvers as 
nvers and to sivc them from ^coming sewers 

The expenments which have been ma le with refer 
ence to the estuary of the Tyne hive demonstrated 
plainly (i) that it is over polluted with sewage ( ) 
that it is frequently little better m composition than 
the hquid outflowing from the sewers (3) that the 
sewage m the region opposite Newcastle is the cnise 
of a senous diminution in the quantity of dissolved 
oi^gen (ij) that the oxygen frequently descents 
below the limit necessary to sustain fish life and is 
only restored by freshets from the mtr (5) that in 
consequence during dry weather conditions many 
deaths occur either by direct poisoninj, or bv the 
lack of oxygen It has been prove 1 by experiment 
moreover that the sewage alone will cause death 
and that It may be directly poisonous to fish 

It IS obvious therefore that in the case of the I vne 
and of many other nvers of our country both the nver 
and the estuary will have to be cleincd In the cisc 
of the nver trade effluents will have to be treated 
to prevent any poisonous effects The estuary is far 
more important for at present it is liable to provide 
an impassable bamer to fish The solution of the 
problem is not an easy one but it will have to be 
raced some time and we hope before the bamer 
becomes so great that migratory fish will have ceased 
to enter the nver 

Even with the powers conferred by the new Act 
uttle will be accomplished unless with the sympathetic 
co-operation of the authonties and the owners of 
wotSs Already they have shown a strong dtsposi 
hon to help m the inquines and m takmg ste^ to 
minunue the effects of the effluents As soon as it 
u clearly realised by all concerned that action is 
necessary it will not be so difficult to mdicate in 
what durechon it should proceed , A Meek 
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The •• J” menomena and X-ray Scattering 

In a number of recent papers Prof A H Cximpton 
bnngs forward what purports to be a Quantum 
Theory of the scattenng of X ravs I venture to 
think that this theory — or more correctly system of 
rules — has little connexion with the phenomena of 
X ray scattering as I observed it nearly twenty years 
ago and as I still know it I do not wish to write 
of the inconsistency or illogicality of the theoretical 
assumptions for they are probably as well known to 
Prof Compton as to the most careful reader Prof 
Compton seems to hope that in spite of this the truth 
will emerge But I am compelled to state a few signifi 
cant facts which are not common knowledge 

Regardmg the experimental observations establish 
ing a difference between the pnmary and the second- 
ary radiations observ d (assumed by him to be scattered 
radi itions) I should like to point out that they date 
from the earliest expenments on the subject (see Sagnac , 
Borkla PA«; Mag 1904 Beatty before those to which 
he refers) It is veiy easy to (fetcct differences m the 
penetr iting powers between the pnmary and second 
ary (scattered) X radiations as ordinanly measured 

The greatest difficulty has been expenenced by 
experimenters not m establishing a difference between 
the pnmary and secondary r uliations but in showmg 
thit they are at all similar They have not always 
realised the conditions essential for this 1 he necessity 
of using soft X radiations in order to obtain evidence 
of the purest scattering and the almost perfect agree 
ment with the classical Thomson theory I have 
emphasised agim in 1 again There liave been 
vinous reasons for this some obvious others long 
since observed but only recenth studied The super 
nosed ruliation excited in the scittenng substance 
by the swift electrons constituting the secondary 
corpuscular radiation and the possible emission of 
further unknown fluorescent X rotations are among 
the obvious Tor many years now 1 have known 
of a further vnd more important source of error 
this 18 connected with what I have called the J 
ridiations discontinuities or transformations The 
important fict whatever its explanation is that a 
beam of X rays in transmission through matter under 
certain entic U conditions becomes considerably more 
absorbable both 111 that and other sulistances We 
liavo made scores of experiments of vinous kinds 
on this ibrupt transformation more will Iw said 
if it elsewhere What concerns us at present is that 
this IS of such a m ij,mtude as would be accounted 
for bv an absorption and re emission of the radiation 
with an imreasdl wavelength of the magnitude 
rejuired b> Compton — iboiit 002 ATT Hut this is 
111 the direction of propagation of the pnmary beam 
an 1 experiments do not sei m to sujijiort this view as 
to the nature of the ch ingc Absorpl ion in this regi m 
Cl I lentlv depends upon factors othei than wave length 
and atomic number 1 his is the J discontinuity which 
I mentioned in 1916 (H ikenan lecture) and again with 
Miss White m 1917 (PA*/ Mag Oct 1917) 

We can now certiinlv say that those J trans 
formitions not only might produce but actually do 
produce the softening which wo have observed in the 
scattered radiation in man> expenments at any rate 
It IS not unreasonable to suppose that it is the 
explanation of the changes observed by others not 
only m the region of wave lengths over which wo can 
moke a definite test but also over the range of shorter 
wave lengths over which we are not at present able 
to get control 

It 18 impossible in the space now at my disposal 
to give full evidence for this but the only rational 
conclusion is that this transformation observed is not 
in the process of scattering but in the subsequent 
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transnuauon of the scattered radiation through the 
radiating substance and through the absorbers 

Prof Compton apparently did not read between 
the hues of a communication to the Phtlotopktcal 
Maganne (Barkla uid Mrs Sale April 1923) but 
as the results do not suit his formuU he makes a 
suggestion of how such results might have been 
obtained by very incon^tent experimenters May I 
now suggest to Pi of Compton that m addition to 
t iking other very obvious precautions he might ilso 
use soft r uli itions viry thin ridntors and very thin 
absorbers I do not thmk he will then have much 
difficulty in obt lining scattered ridiation very hkc 
the pnmary and \ery dificient from what would be 
given by his formul i 

Regarding the transformations of radiations of 
shorter wave length 1 will only say that it is much 
moie difficult to obtain anything hkc equahty of 
penetrating power between pnmaia and scattered 
as usually detccteil but an explination of this 
can be given — not the ultimate explanation but 
again in terms of the J tr insformations 

hurthcr let us examine the theory < f the n coiling 
electrons Giving the Compton formula the best 
chance of success consider what would hippen to 
the electrons in hydrogin which lequire little energy 
for their extraction These electrons scatter as 
much as a simil ir number in other substances (Barkla 
and Crowthei) A simple calculation shows that when 
the K radiation ot tin is employed the recoil clectnm 
should produce an ionisation of the order of i/iooth 
part of that produced in air by the same X radiations 
through the orfinary long range electrons Now 
Shearer in this laboratory observed in hydrogen in 
ionisation is low as 00016 of the ionisation in air 
and remarked on the strong probibihty of this being 
an over estimate I his would be of the light order ot 
magmtude U r the effect c f long range electrons alone 
Where then is the cficct of ionisation by Compton s 
scattenng clcctrc ns ? It ipp irently docs not exist 

The evidence Compton used and obtainc I from the 
study of y rays is necessarily much less trustworthy 
the experimenters have probably never — indeed cannot 
hive— realised the many possibilities of error Any 
transformation to a softer type — or at any rate 
something equivalent to that — would entirely vitiate 
the results obtained both in absorption and scattering 
expenments Without wishing to Iclract from the 
ment of the work one may justifi ibly point out the 
difficulties of ex ict measurement in this region One is 
led to ask Arc experiments on the dinimution of 
scattenng really trustworthy ? Accurate they cannot 
be they may be entirely misleading Thus in cises 
we have investigated Compton s formula holds neither 
for the apparent change of wave length nor for the 
energy of the recoil electrons But we can quite easily 
get m inv of the effects of the kind Compton considers 

It IS possible tliat the J tnnsformation which we 
liave observed will be explamcd by a theory beanng 
some resemblance to that of Compton for so called 
scattenng 1 his would be supported by the evidence 
of C 1 R Wilson s fish tracks It seems un 
fortunite that Prof Compton should have appUed 
the term scattenng to a hyqxithetical process which 
18 so essentially different from the scattenng of 
X rays as ordinanly known The important con 
elusion IS this — the results of expenments on scatter 
mg and the Thomson theory explaining these are 
al^lutely untouched 

Many of the expenments upon which these con 
elusions have been based were obtamed m collabora 
tion with Mr Khastgir and Mr Stevens in addition 
to those already mentioned C G Barkla 

University of Edinburgh I 

November 10 1923 ‘ 
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Edentillc Names ot Greek Derivation. 

1 AM glad that Sir Clifford Allbntt m Naturb far 
October 20 p 590 supports the spellmg demosaur ' 
although Owen wrote Dinosauna Only a week ago 
1 heard a university student pronounce the word as 
dmnosaur Wherever pronunciation can be helped 
by correcting current forms the correction is obviously 
of service from this point of view we may pardon 
even if we regret Miocene and Pliocene No one, 
however his attempted to write Plistocene We 
have for some centuries converted the Latin forms 
ae and oe (for the Greek at and ot) into the forms 
ind 0 m manuscript and in pnnt but this has 
no classical authority and can m abandoned with 
much advantage as has been done in modem Latm 
texts 1 he Greek diphthong or semi diphthong « could 
not well be shortened into one letter in our senpt 
and this fact provides an inconsistency for those who 
min a and o to e m transliterations from (rreek or 
Latm Where the word has become anglici^ m 
form as coenosarc or where hke canenchyma it is 
not a generic or specific name the diphthong no doubt 
will remam compounded but we 1 think with 
wisdom write Cocloptychium and Taenia Moen 
thenum is i cise that needs ittention The Bntish 
Museum which has an honourable vested interest m 
the mortal rem iins of this fascin iting creature writes 
the o and the e separately Ihe Americans and now 
the Japanese adopt the compounded form 

Dr L C Purser to whom I confide all ray classical 
troubles tells me th it Herodotus (Book II 148) gives 
the lake in the Fayum is v Uumi k Wolpot named 
from a kmg who would appear m Latm os Moens 
( Stephanus ( Dictionanum histoncura a d 1633) 
prints Mcendis stagnura but here ag un the separa 

lion of the o and e would seem advisable I confess 
that I always write Camo/oic in preference toCaeno 
ZOIC or Caenoroic though the <e conforms best with our 
gener il usage This tenn howei er never liad 1 1 atm 
form and m iv now be regarded as an h nglish word 
As I remarked m my note m Naturb for July 7 
(p lo) it IS now difficult to be logical The Lncy 
clopedia Britannic i gives us an article on Demo 
thenum but makes us look under dt for deinosauis 
1 ollowing Sir Chfford Allbutt let us help pronouncers 
— and prmters where we can 

GrFNVILLE A J COLB 
Cairickmmes Co Dublm October 28 


Is the Pentose of the Nucleotides formed under 
the Action of Insulin ? 

In a letter to Nati rf for June 16 p 810 Messrs 
Winter and Smith durccted attention to their observe 
tion that the blood and certiin other tissues of the 
rabbit contain after mjcction of insulin a substance 
which reacts as a carbohydrate towards the a naphthol 
test but has no reducing action on copper salts even 
after aod hydrolysis Commenting on this they say 
It seems ^sible that the carbohydrate content of 
the animal Ixxly may be not wpreciably diminished 
aft^r large doses of insulm loe above facts would 
suggest that the sugar stored m the body as glycogen 
IS converted into this peculiar form 

II I understand the suggestion correctly it is that 
this unidentified carbohymate substance is formed 
from glucose under the influence of insulin If this 
18 so it should be present m normal blood and other 
tissues but absent from those of diabetics 

Jackson has recently showm Bto/ Chem 1923 
ivu 1 21) that adenine nucleotide occurs in nonnal 
human blood I have myself recorded its occurrence, 
together with other nucleotides m the pancreas of 



present u MCh tev« been found dlsmbated through 
a nnge of wuimd tusues 
Is it possible tliat the carbohpdxate substance re 
ferred to bf M e s s r s Winter and smith n of a nucleo 
tide netuirs ? The nucleotides give the a naphthol 
test bat then is a possibility of the pentose con 
stituent to srldch the reaction is due escaping notice 


to ayattaMS moderately strong acid is used and the 
hydrolsrsis is earned out m an open vessel at the boihng 
pomt smee in these ctrcumstances the pentose readily 
goes over to furfarol and is lost bv vdatilisation 
I basard the suggestion for this reason I have 
recenliy found thatue tiasae of the islet gland m a 
typical t^eost fish {OpkudoH ekmgattu Giraid) is the 
ricnest m pentose compounds (nncleotidei) of all the 
tissues of the body nottudy richer than the zymogenous 
pancreatic tissue Since it has been shown that the 
tolet g^land m such fishes n homedogous vnth the isles 
of Langerhans in the wiammaiiaT* pancreas I have 
suggested m a paper on the subject which is shortly 
to appear in the Journal of Btologteal Cktmtslry that 
It would be justiflable to infer from this that the 
general high pentose content of the pancreas m 
mammals is due mainly to the presence of the isles 
of Langerhans 

With the view of tracing a connexion between the 
h gh pentose content of the islet tissue and its func 
tion of insuhn production 1 have made use of the 
hypothesis put forward by Heilbron and Holhns 
(Rep Bnt Ass 192s 396) to explam the formation 
of compounds of the C* senes from those of the C« 
senes ip plants that hydroxymethyl furfuraldehyde 
IS first formed by loss of water and this goes over to 
a member of the C| senes by respiratory oxidation 
Ibis transformation would seem to necessitate the 
pre formation of an activated form of glucose and I 
1 ave suggested that the plant hormone glucok nin 
desenbed by CoUip (J Btol Ckm 1923 Ivi 513) 
probably performs the function of activation 
If this is so and pentose is formed in the animal 
organism from activated glucose by a similar senes of 
st^asupostulatedforplants it seems to indicate a con 
nexum beftween the production of msuUn and the high 
concentratloo of pentoee compounds m the islet tissue 
If there to anjrthing m this idea it may also be 
applied to explam the production of pentose com 
pounds m the blood and other tissues under the action 
of msulin and it would be mterestmg m this con 
nemon to determme whether adenme nucleotide occurs 
m the blood of diabetics C Brrkslsy 

Marine Bmlogical Station 

l^anaimo British Columbia 

October ts \ 


An Uncouattioii Type of Chnid 
Tbxus are many striking cloud phenomena which 
laay be regarded aa local While the same general 
laws of doud formation prevail m all clunates yet 
some forms while not radically different display 
pSmS tt^wnrid^ magnitude or mtensity m cettam 

1%e fi^ known as mammato cumulus or 
festoon cloud or as called m the Orkneys pocky 
dead IS of this nature and while it occurs m a very 
prWUnmeSi^ fashion in Australia the United States 
otQsc oountnos ft u almost a vary rare dienom 
ih ^ British Ides and then as a rule m a 
v*»!y aA f(«a 


An fllustratum which is usually given to repreee n t 
this type is thgt which appears m the International 
Cloud Atlas It ts from a native by H C Russell 
who secnied it in Sydney Aus&alia in the year 1893 
It shows the type m its most mtense form 
Less pronounced is the illustration given by M jf 
Loisel m bis Atlas photographiqne des nuages 
from a negative he took at Cmavart m Italy m 1908 
, Still leas pronounced is that given m the ' Meteoro- 
Ic^cal Glossary issued by the Meteorology Office 
from a negabve by Capt Cave taken in England in 

*915 

It may be remarked that while almost all books on 
meteorology refer somewhat m detail to this type of 
doud it 18 very rare that any illustration from a 


only a few imnntes Having obei^ed and photo 
graphed douds for many years I have only seen 
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this type on about six different occasions and photo 
graplXM it on three even then the type was not of 
a very pronounced nature 

In his book entitled Qoud Studies the late 
Mr Arthur Clayden writes In some countries it 
seems to be frequently observed but m England it 
18 BO uncommon that the writer has only notioe* it 
about a dozen tunes m twenty years and on no one 
of these did it last long enough to allow of its portrait 
being taken 

The mam feature of this type of doud is that it 
occurs on the underneath suiface of a large cnmnlns 
doud and its appearance m its most pronounced 
state IS of a globular lonnation exhibituig a la^ 
number of wdl defined** rounded masses of doud 
hanging downwards bdowtlfe mam doud The^ud 
is generally aarociatad with very disturbed atmoephene 
conditions heavy rain and with thundetstorms 

On October 2a last at xg 45 p m GMT an 
example of this form of doud very mxmounced for 
this eoontry made its appearance at Sidmouth South 
Pevon ana lasted for only five xmnutes I managed 
to leoure two satisfactoiy p^tcMpr^bs of it one qf 
which u here reproduced (Pig x) It shows dear^ 
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the spbencal formationa hanging downwaids with 
clear cut edges If the photo^ph be turned upside 
down tlie appearance is that of the tops of cumulus 
clouds as been from an aeroplane above them 
Just as the billowy tops of cumulus clouds are due 
to the ascent of warm moist air mto cooler air above 
so the globular formation of the festoon cloud must 
be cau^ by the descent of warm moist air mto an 
underl}nng cooler stratum This inversion of tern 
perature is generally indicative of bad weather and 
this was corroborated by the weather experienced at 
and after the time the photograph was taken 

WiLUAM J S lOCKYFR 
Norman I ockver Observatory 
Sidmouth South Devon 

The Tides 

The neat importance of the subject is my excuse 
for troublmg you once more very bnefly r^arding 
it In Nature of July st 1 stated that accordmg 
to the prebent tidal theory the tidal forces and 
consequently the tides would be just the same for 
a sea dmth of about 4000 miles as for the actual 
sea depth of about 2 mileb and, m the same issue 
your reviewer The Writer of the Note agrees that 
this 18 true or in his own words that the differential 
motion of the oceans is determined by the vectorial 
excess of the forces at the earth s surface over those 
at its centre which appears to ignore entirely the 
depth of the ocean as a factor determimng the height 
of the tides 

The theoretical cause of the tides is the difference 
of the attractions of thesun and moon at the earth a 
surface and centre This difference in the case of the 
moon IS more than twice as great as in the case of 
the sun therefore the lunar tide is more than twice 
as great as the solar tide Sunilarly if the earth 
were expanded into a hollow spherical crust of ten 
tunes Its present diameter with its water covered 
surface nearest to the moon at the same distance as 
now and the moon s penod of revolution also remain 
mg the same then the lunar tide raismg force and 
consequently the tide would be about twelve times 
as great as now This is the teaching of the present 
tidal theory but is it the teaching of practical 
mechames and common sense ? Why should the 
mere expansion of the earth cause a ten, or twenty 
or a hundred time< greater tide upon its surface the 
distance of that surface from the moon as well as 
the masses of the earth and moon remainmg the same 
as before the expansion ’ 

Surely this is a question well worthy of discussion 
and surely some of your readers are sufficiently in 
terested and open minded to express some opinion or 
aimiment rmrdmg it Fvan McLennan 

(kirvallis Oregon USA September 3 

Mr McLennan s words and consequently the 
tides are not m accordance with dynamics and are 
not imphed m the passage he quotes from my previous 
note If the eartii were all water the duect tide- 
generating forces withm two miles of its surface would 
be the same as m an ocean of depth only two miles 
These tidal forces are usually represented by reference 
to the equiljbnum tide that is bv statmg what 
the outer surface of the oceans would be if the water 
bad lost Its inertia without losmg its gravitatumal 
properties This outer surface would be the same m 
the two cases mentioned The necessary contmual 
adjustment of watef, however would be quite different 
in the two cases fa the first case the water withm 
two miles of the surface would be largely raised and 
lowered by that beneath while m the second case the 
water would move mainly in a horuontal direction 
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But owing to tt 

surface of the ocean would be entirely differant m the 
two cases so that the acceK^ theory does not ignore 
the depth of the ocean as a factor detendlnmg the 
height of the tides 

Ihe expansion of the sohd earth with an increase 
m water suffiaent to conserve the depth of the oceans 
would mamfy the tides because the excess of tiie 
forces at the earth s surface over those at its emtre 
would expand with the earth 8 radius Mr McLennan 
apparently finds this result of the gravitational theory 
repugnant to his common sense 

The Writer of the previous Notes 

Stirling s Theorem 

In connexion with the recent letters published in 
Nature on Stirlmg s Theorem I beg to say that m a 
paper accepted for publication by the Academy of 
^greb on July 13 and now m prmt I proved m 
quite an elemental manner the formula 

*»l = Vw («-!-«)•+* 

a =0 21 13249 or o 7886751 

which comcides with the results published by Mr 
James Henderson m Nature of July 21 p 97 formula 
(3) The error was found to be of the order of 1/72 J^n* 
of the calculated value where 1172^ is equal to 
000801875 m Mr Henderson s results The rormula 
may also be written 




and the., log p deterimned once for all (For 
a»o 2113249 wo have log ^>0 5244599 ) The work 
of calculation is then W no means gmter than in 
usmg Stirlmg s or Mr H E Soper s formula though 
the approximation is far closer I tlunk the doum 
mfened by Mr G J ladstone in Nafurb of August 
25 p 283 on the usefulness of the formube under 
discussion 18 not valid so far as the present one is con 
cerned For sufficiently large values of n dependiim 
on the number of decimals of the tables the resuft 
calculated from the above formula is not worse than 
that furnished by any other more complicated formula 
Stanxo Hondl 

Zagreb Croatia SHS State 
October 7 

Prof Hondl s simphfled form of my best first 
approximation to the value of nl follows at once 


mm the fact that (h - c) - 1 m my letter m Nature of 
July 21 [b IS Prof Honal s a J The constant p m 

We have now three approximations involving this 
type of expression where the mdex of the power is 

(*+ 4 ) 

(i) A/2»(?^)"'^*[Soper] 

(*) 

( 3 ) ^{-S^5±i±i}"^*[For*yth] 

It is interestmg to note the mcrease m accura^ as 
we proceed from (1) to (3) The etron are i^« 
1/125N* and I /840«i* respectively Of approximatim 
of this type Forsyth s IS by far the most acduraie but 
ixa logarithmic calculation it is rather more labonons 
Jambs HbmosrsoM 

Biometnc Laboratory 
Umvenuty College London 
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' TbiOMlerttortiui and Globular Lightning 

Bv Dr G C SufPSON. FRS 


''pIFERE u no real boundary between pure science 
1 and applied saence, and it u inconceivable that 
any one whm life’s work is the practical application 
of electricity should not be interested in all thmgs 
electrical One might, therefore expect an electru^ 
engmeer to show at least a dilettante mterest m 
atmospheric electnaty, but one is surprised — although 
equally gratified— to find that the president of the 
Institution of Electrical En^eers devoted a large part 
of his inaugural address on October i8 to the discussion 
of the electrical potential gradient in the atmosphere 
ind the mechanism of thunderstorms There has been a 
great deal of work done on these subiects m recent years 
but It cannot be said that the results have yet reached 
far beyond the small band of workers who are actually 
engaged m makmg the mvestigations Dr Alexander 
Russell has thererore, done a good service to his fellow 
engmeers m summansmg for their benefit our present 
knowledge and indicatmg problems still unsolved 

Dr Russell accepts the breaking drop theory for the 
ongm of electnaty m thunderstorms, but he appears 
unable to give up entirely the old idea that free electrons 
form nuclei for condensation m the atmosphere There 
are certam ideas which once they have appeared in 
saentific literature cannot be eradicated no matter how 
conclusively they are shown to be wrong C T R 
Wilson m his classical work on the condensation of 
water on to ions showed two things first with great 
supersaturalion water will condense, m the absence of 
other nuclei, on positive and negative ions and 
secondly, that no condensation takes place on even 
the nc^tive ions until fourfold supersaturation has 
been reached This latter pomt is nearly always for 
gotten, and until some one has shown that fourfold 
supersaturation does exist m the atmosphere, meteor 
ologists cannot recognise that ions play any rdle m the 
processes of atmospheric preapitatmn 

The breakmg drop theory of thunderstorms has met 
with very snde acceptance , for it gives such a sunple 
and complete account of the ongm of the electnaty 
and expliuns so many of the observed facts, such as 
the part played by ascending air currents, why the 
lightning flashes are mamly bitween the bau and the 
top of the cloud, and why the ram cames sometimes 
a positive and sometimes a negative charge with the 
former prtponderatmg 

The phj^cal basis of the theory has been examined 
m great detail by Lenaid m Germany and McOelland 
and Nolan m Dublm, and there can now be no doubt 
that the breakup of drops does produce a separation 
of electnuty Tnere was, therefore, every justification 
for Dr Russell to give the breakmg of drops as the chief 
source of dectnaty m thunderstorms, but this u only 
a part of the complete theory of thunderstorms, which 
takes mto account the part played by hail and exjdains 
also those wmter thunaerstorms jn which there appears 
to be no drop formation 

The brea'ving drop theory was put forward as the 
result of woric during tto mimsoon m India, and m the 
wigmal paper it was said that there had been no 
opportonitty to examine the dectncal phenomena con- 
nected with ordinary ram or with snowstorms That 
MO. aBao, vot, sxa] 


opportunity has since occurred, and has given die data 
for roundmg off the theory so that it can now be aj^hed 
to all kmds of atmosphenc precipitation 
The separation of electnaty on the violent disruption 
of a body is not confined to hquids but occurs, probablv 
more strongly when solids are rapidly separated 
Rudgcs work on the electnfication of dust clouds 
threw much light on this subject When dust is blown 
up mto the air, the dust particleii are found to be 
highly charged This is not an effect of fnctional 
electnaty as usually understood, because two different 
substances do not come mto contact for example, 
highly charged particles are obtamed when sand con- 
sistmg of pure sihca is used to make a dust cloud 
The effect appears to be exactly the same as m the 
case of the breakmg drops , a violent separation of 
parts takes place, the substance obtains one kmd of 
electnaty while the other kmd passes mto the air 
probably m the form of large ions 
Rudge s work was undertaken to explam the high 
potential gradient observed m tropical regions dunng 
dust storms but similar electncal effects are observed 
dunng blizzards m polar climates 1 here u physically 
no difference between a dust storm and a blizzard 
accompanied by much dnven snow, and m both cases 
the particles of solid matter become charged m con- 
sequence of their frequent collisions 1 his is then the 
ongm of electnaty m snowstorms One difficulty, 
however, must be faced If the electnfication takes 
place by collision how does a sufficient separation of 
electnaty take place to give a lightning flash, tor this 
can only occur after some process has widely separated 
the electnaty set free by the collisions ? The answer 
IS thit so long as the cloud contams only snow which 
settles very slowly through the air there u no thunder- 
storm , It is only when soft hail accompanies a snow- 
storm that thunder and lightnmg occur As the soft 
hail falls through the snow flakes, electtificaUon takes 
place on each collision and the fallmg hail cames away 
with It large charges of electnaty Thus the fall of 
the hail effects the separation of electnaty which gives 
nse to the large electnuil fields necessary for a thunder- 
storm Compared with the electncal effects of a trofMcal 
thunderstorm with its heavy ramfall the electncal 
effects of a snowstorm are almost insignificant, and 
dunng the polar wmter, when there is no soft hail 
as<iociated with the snowfall, thunder and lightnug do 
not accompany the most violent snowstorms 
Dr Russell m his address also rave considerable 
time to discussmg globular or ball lightning He came 
to the conclusion, which is now very generally held, 
that this IS a real natural phenomenon with an objective 
existence The chief ubaracterutic of ball bg^tning 
may be summed up as follows 
(i) The body or ball itself, which is able to retam 
Its mdividuality as it moves through the air, 
appears to be composed of gas or matter m 
I some novel luminous condition 

(») The balls appear to exist mdependently of any 
large electncal mtensity, for they have been 
observed withm closed rooms where large 
I electncal fields are impossible, and have also 
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been obterved to pau m and out ot paraSel 
tel^raph wires 

(3) They appear to be associated directly or in 
direcUy with large quantities of enei^ for they 
have been observed to explode wiw violence 
and have also been seen to fuse the overhead 
wire of an electncal tramway 
No satisfactory explanation of ball lightning has 
been offered Russell says Globulu hghtnmg 
seems to be a brush discharge takmg place at the end 
of a column of air of higher conductivity than the 
n^hbouring air He then pomts out some of t^ie 
difficulties of this explanation to which others can be 
added m fact there is really nothing very similar 
Grtween a brush discharge and the ball of glowmg gas 
so frequently described The only physical phenomena 


S t produced in a laboratory at aptjMMdulig tMn 
htning IS the active mtrogen stoowd by iMd 
Rayleigh In this case we have a mass of mtrofai 
subjecM to an electrical discharge whidi oontmnes tt> 
low for some time after it has bm removed feopi Hie 
eld Lord Rayleigh however is unable to accept Has 
explanation of ball hghtnmg and all that we are able 
to say is that atbve nitrogen u the nearest physical 
phenomenon to ball hghtnmg yet produced In our 
laboratories Ball hghtnmg appears always to be 
associated with a thuimmtonn and it u powde that 
the mtense discharge of a lightning flash can jMdduce 
some atomic change m the au or fam thibugfa whi^ 
the discharge passes H this a so the glowing 
of ball lightnmg may be m a state otherwise not mdt 
with m Nature 


Unusual Forms of CfTstallisation of Cementite In Steel 


C EMENTITE the carbide of iron which confers on 
iron the properties of steel exists m three 
prmcii»l forms m hypereutectoid steels (1) the pseudo 
dendntic form (a) the cellular or mtergiwular form 
and (3) the mtragranular form which gives nse to the 
WidmWstatten structure Pseudo dendntic distnbu 
turn arises directly from the irregular concentration of 
the sohd solution which results on solidification The 
cellular vanety occurs between the nams 1 e m the 
network of the gram junctions while the Widmann 
statten structure is caused by the precipitation of 
cementite m the mtenor of the grams themselves and 
shows evidence Of the directive mfluence of the crystal 
Ime network of each gram 

A M Portevm 1 ^ examined a sample of steel 
which has enabled him to make certain new observa 
Uons m regard to these forms of cementite These 
results were presented at the autumn meetmg of the 
Iron and Steel Institute held recently m Italy The 
sample was found m the hearth of a blast furnace and 
Its extenor presented the charactenstic concave facets 
peculiar to mteigranular fracture The grams of whidi 
It was composed were exceedingly well developed their 
sue bemg of the order of i cm m transverse thickness 
and ^veral centimetres m length The specimen con 
tamed 1 aa per cent of carbon i 35 of silicon and o 17 
of phosphorus It was therefore very distinctly hyper 
eutectoid and corresponds so far as carbon percentage 
IS concerned to a fairly hard cutting tool An ex 
ammation of the microstructure of this sample revealed 
the presence of the cellular and Widroannstatten modes 
of distnbution of cementite but the pseudo dendntic 
form was absent 

Intracrakular Cemkntitk 
A micrographic section usually shows the cementite 
m needles arranged along three or four duections m 
each gram This corresponds spaually with lamelle 
parallel with the faces of the octahedron and has the 
appearance which cemenUte assumes more particularly 
in case hardened samples very high m carbon In the 
sample exammed by Portevm a different onentabon of 
the mtFBgranular cemenbte was observed The con 
sbtuent sras present not in the usual isolated recbhnear 
needles but m the form of bundles of numerous very | 
small needles or of groups of elements crowded to- | 
gether These were apparently elongated prisms | 
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analogous to the pnsmoids of Belaiew grouped in 
masses Ihis is apparently the first tune that mtia 
granular cemenbte has been nobced with these morpbo 
logical charactensbes It can however also be pro 
duced m steel which has been strong^ case hardened 
at a very high temperature and very slowly cooled 
Indusions and notably bubbles consbtuted centres of 
crystallisabon around which the bundles of needles 
were grouped 

iNTKXORAmaAR CBMUmTS 
This IS customarily described and represented as 
enveloping the grains and appearing m a seebon as 
conbnuous nbbon like filaments whidi do not display 
any charactensbc shape or onentabon Howe and 
Levy however have directed attention to the needle 
points which impmge from the cemenbte network into 
the interior of the grams and have raised the quesbon 
as to whether these take their dueebon m obedience 
to the crystallisabon onentabon of the adjacent gram 
or of that of the network itself They have suggested 
that both mfluences manifest them^ves ana tl^t 
sometimes one and sometimes the other predomi 
nates In the present sample there is no contmuous 
network of cemenbte surroundmg the grains lliere 
IS a groupmg of this consbtuent ^on^ the confines of 
the gram jomts the variable onentatum of which can 
somebmes be attnbuted to that of the mtragranular 
elements of cemenbte dispersed withm each gram and 
sometimes appears disbnctly different In other words 
the two mnuences remarked by Howe and Levy 
manifest themselves Fig 1 repre^ts the aroearaace 
obtamed after oil quenching at 950° C followed by 
annealmg at 550° C a treatment wluch causes the 
great bulk of the pro eutectoid cemenbte and more 
especially the Widmannstaten cemenbte to disappear 
The pbotogn^ih has been taken at the junebon of 
three grams The needles which compose &e network 
have m one mstance different directions m regard to 
each gram nvmg the junctum the appearance of the 
barbs of a featliCT while m the two other juntti^ 
they have an almost uniform onentabMi It i^ipears 
that the structund elements of Hie network have da 
tnbuted themselves along a mean direction of have 
assumed a direction of their own the mfluences of 
onoitabon of each gram oonflicbng with eadh Oftber hi 
the neighbourhood of the junction The needlei frb 
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rilort cbd it li diffiodt to uoeit«6i their onenta 
t on with exactitude The duturbcmce occasioned in 
the distnbtttton of the structural elements which 
separate the gnun juncdoos by the sunultaneous in 
fhioice of the wyxa^ onentations of each grain is 
thus manifdtt Portevm remailcs that some observers 
will not fail to interpret them as ansmg from the 
mterventurn of amorphous material whereas they 
can easily be 
interpreted as 
the resultant 
of two forces 
actmg m dif 
ferent direc 
tions He has 
observed a 
similar in 
stance m the 
I case of alumi 
mum bronze 
containing 90 
per cent of 
copper which 
has been hard 
ened and an 
nealed Here 
the mtergranu 

lar elements of a separated along the gram jomts have 
a different onentation from that of the ancular mtra 
granular element 

Cementite as is well known is exceedmgly sensitive 
t coalescence phenomena The autl or has stunulated 
the coalescence of the pro eutcctoid 
cementite of the sample by heatmg 
it for I 5 hours at 950° C followed 
by oil quendung and then by one . 
hoursanneahngat6oo”C Thu gives 
darkly etchmg sorbite m which the 
undissolvcd cementite appears white 
and u very clearly dutmguuhable 
Vnder these conditions the coales 
cence of the cementite prumoids is 
shown by a rounding of the boundanes 
and the sphtting up of the elements 
constituting the bundles but m addi 
tion an agglomeration u otuerved 
which gives the cementite a pitted 
appearance and » misleadmgly hke 
tne eute ttc of white pig iron (See 
Fig 3 } This pseudo eutectic ap- 
pearance due to coalescttice aiqieaia 
to be a new observation and ^ows 
the mtensity of the mfluence of sur 
face tension on cemenUte at the above 
temperatures The tension u m thu 
instance an important morphological 
factor 

Another unusual type of occurrence of cementite m 
rteel tvai described at the saitti meeting by Prof 
Edwards and Mr PfoL In tius case however the 
im observed m mild steel sheets tea 
hypo HWtectoid steds Defeqts are sometimes encouu 
m such theets when subjected to moderately deep 
dAtniid)ag«|Knitaoa|and cqoast of a aenes of corruga 
ft ^ si^ walls of the dish The degree of 
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corrugation mcreases on passing' from the bottom to 
the top and u m ell probabihty due to the greater 
amount of cold work put upon the metal thoe It 
was found that the imcrostructure of the steel consuted 
of two approximatdy equd^ parts (a) a very coarsely 
crystalhne layer apparently free from carbon and (i) a 
finely crystallme layer m which no pearhte was preiunt 
but the car 
bide was segre 
gated at the 
crystal junc 
tions m UT^ 
lar nodules A I 
section cut | 
from the comi 
gated part of 
tjie duh show 
cd very coane 
severely de- 
formed crys 
tab Running 
roimd the crys 
tal bound 
anes however I 
was an almost r 
continuousnet 

work of what may be termed beaded cementite 
Thu constituent must have segregated from pearhte 
and coalesced mto this form under the mfluence of 
surface tension durmg the annealing Its appear 
ance u shown in Fig 3 at a magnification of 350 
diameters So far os the wnter u aware thu type of 




occurrence of cementite m a mild steel has not been 
previously described The authors have not proposed 
any ex^anation of how it u brought about but are 
endeavouring to produce it mtentionally Cieariy 
much work still remains to be dtme to eoufiam 
the vanous forms of cementite whidi may and do 
occur m both hypo- and hyper-eutectoid stew 
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Some Derelopments of Modern Zoology/ 

Prof T H Ashworth. D Sc . F R S 


y OOLOGY has far outgrown its early boundanes 
when It could be defined simply as a part of 
natural history, and at no period has its growth been 
more rapid or more productive m results of saentific 
and practical importance than during the last two or 
three decades That penod has witnessed a growth 
of our knowledge of the livmg organism of the same 
order of importance as the progress m our knowledge 
of the atom Never have investigators probed so 
deeply or with so much insight into the fundamental 
problems of the living animal , the means for observa- 
tion and recording have become more delicate, and 
techmque of all kmds more perfect, so that we can 
perceive details of structure and follow manifestations 
of activity of the organism which escaped our pre 
dccessors 

Among the notable features of zoological activity 
during the last twenty five years the amount of work 
on the physiology of organisms other than mammals 
must attract early notice in any general survey of 
the penod Eighty years ago Johannes Muller s 
physiological work was largely from the comparative 
point of view, but for some years after his death the 
comparative method fell into disuse, cmd the science of 
physiology was concerned chiefly with the mode of 
action of the organs of man or of animals closely related 
to man, the results of which have been of outstandmg 
importance from their beanng on medicine Interest 
in the more general applications of physiology was 
revived by Claude Bernard ( ‘ Lemons sur les pheno 
mdnes dc la vie,” 1878), and the appearance of Max 
Verwom s General Physiology, in 1894, was in no 
mconsiderable measure responsible for the rapid exten 
Sion of physiological methods of inquiry to the lower 
organisms — a development which has led to advances 
ot fundamental importance Many marme and fresh- 
water organisms lend themselves more readily than the 
higher vertebrates to expenmentation on the effects 
of alterations m the surrounding medium, on changes 
in metabolic activity on the problems of fertilisation 
and early development on the chemistry of growth 
and decdine, and to the direct observation of the 
functionmg of the individual organs and of the effects 
thereon of different kinds of stimuli The study of 
these phenomena has greatly modified our mterpreta 
tion of the responses of animals and has given a new 
impetus to the mvestigation of the biology and habits 
of animals, 1 e animal behaviour 
This line of work- represented in the past by notable 
contributions such as those by Darwin on earth 
worms, and by Lubbock on ants, bees, and wasps — 
has assumed duung the last tao or three decades a 
more mtensive form and has afforded a more adequate 
idea of the hvmg organism as a working entity, and 
revealed the delicacy of balance which exists between 
structure, activity, and environment 
The penetrating light of modem investigation is 
being chrected into the organism from its earliest stage 
Durmg the summer of 1897 Morgan discovered that 

* From the ptfeldcntl«l wldreH dehveted to Sectha D (Zuokigr) of the 
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the eggs of sea urchins when placed in a a per cent 
solution of sodium chlonde m sea-water and then 
transferred to ordmary sea-water would undergo 
cleavage and give nse to larvae, and J Loeb’s mvestiga- 
tions m this field are famihai to all students of zoology 
Artificial parthenogenesis is not restricted to the eggs 
of invertebrates, for Loeb and others have shown that 
the eggs of frogs may be made to develop by pnekmg 
them with a n^le, and from such eggs fr^s have been 
reared until they were fourteen months old The 
apphcation of the methods of micro-dissection to the 
eggs of sea urchins is leading to a fuller knowledge of 
the constitution of the egg of the method of penetration 
of the sperm, and of the nuclear and cytoplasmic 
phenomena accompanving maturation and fertilisation, 
and will no doubt be pursued with the object of arriving 
at a still closer analysis of the details of fertilisation 
The desire for more minute examination of develop- 
ing embryos led to the more careful study of the egg 
cleavage, so that m cases suitable for this method of 
investigation each blastomcre and its products were 
followed throughout development, and thus the m 
dividual share of the blastomere in the cellular genesis 
of the various parts of the body was traced This 
method had been introduced by ^^ltman m his thesis 
on Clepsme (1878), but it was not until after the classical 
papers of Boven on Asians (1893) and F B Wilson 
on Nereis (1893) that it came into extensive use For 
the next twelve or fifteen years, elaborate studies on 
cell Imeage formed a feature of zoological literature 
and affo^ed precise evidence on the mode of ongm 
of the organs and tissues, especially of worms, molluscs, 
and ascidians A further result of the intensive study 
of egg cleavage has been to bnng mto prominence the 
distmction between soma cells and germ cells, which 
in some animals is recognisable at a very early stage, 
eg m Miastor at the eight cell stage The evidence 
from this and other animals exhibiting early segrega- 
tion of germ cells supports the view that there is a 
germ path and a contmuity of germ cells, but the 
advocates of this view are constrained to admit there 
are many cases m which up to the present an mdication 
of the early differentiation of the germ cells has not 
been forthcoming on investigation, and that the prm- 
<iple cannot be held to be generally established 
A cognate line of progress which has issued from the 
intensive study of the egg and its development is 
experimental embryology — devoted to the expenmental 
investigation of the physical and chemical conditions 
which underlie the transformation of the egg mto 
embryo and adult By altering first one and then 
another condition our knowledge of development has 
been greatly extended By artificial separation of the 
blastomeres the power of adjustment and regulation 
dunng developifient has been mvestigated, and by 
further exploration of the nature of the egg the presence 
of substances foreshadowing the relative proporttons 
and positions of future oigans has been revealed in 
certain cases, the most stnkum of which is the egg of 
the Ascidian CytUkta partita (umkhn, 1905) 

Progress m mvestigation of the egg has been 
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pftinUeled fay incieue in oar knoviedge ot the gerni' 
celbj especnily during their mtaration into ej^ and 
tpetins, the utmoct refinements of technique and 
oDscrvBtion having been brought to bear on these and 
on other celk During the last thirty years, and 
especially dunng the latter half of this period, cytology 
has developed so rapidly that it has b«»ine one of the 
most important branches of modem biology One 
of the landmarics in its progress was the appearance, 
at the end of 1896, of £ B Wilson s book on ‘ The 
Cell ” A great stimulus to cytological work resulted 
from the r^iscovery m 1900 of the pnnaple of heredity 
published by Mendel in 1865, which showed that a 
relatively simple conception was sufiiaent to explam 
the method of mhentance in the examples chosen for 
his experiments, for in 190s Sutton pointed out that 
an application of the facts then known as to the be 
haviour of the chromosomes would provide an explana 
tion of the observed facts of Mendelian inheritance 
In the same yeaf McClung suggested that the accessory 
chromosome in the male germ cells is a sex determinant 
These two papers may be taken as the starting pomt 
of that vast senes of researches which have gone far 
toward the elucidation of two of the great problems of 
biology — the structural basis of heredity and the nuclear 
mechanism correlated with sex The evidence put 
forward by Moigan and his colleagues, resulting from 
their work on Drosophila, would seem to permit little 
possibility of doubt that factors or genes are earned 
in the chromosomes of the gametes, and that the 
behaviour of the chromosomes dunng maturation of 
the germ cells and in fertilisation offers a valid ex 
plonation of the mode of mhentance of characters 
The solution of this great nddle of biology has been 
amved at through persistent observation and expen 
ment and by cntical analysis of the results from the 
pomt of view of the morphologist, the systematist, 
the cytologist, and the geneticist 
Among other important developments in the penod 
reference may be made to the great activity m mvesti 
gating the ^er structure of the nerve cell and its 
processes By 1891 the general anatomical relations 
of nerve-cells and nerve fibres had been cleared up, 
largely through the bnlliant work of Golgi and Cajal 
on the bram and spinal cord, and of von Lenhossek 
Retzius and others on the nervous system of annelids 
and other mvertebrates In these latter had lieen 
recognised the receptor cells, the motor or effector 
cells, anej. intermediary or mtemunciary cells inter 
pointed Mtween the receptors and effectors In June 
1891 Waldeyer put forward the neurone theory, the 
essence of which is that the nerve cells are independent 
and that the processes of one cell, though coming into 
contiguous ration and mterUunng with those of 
another cell, do not pass over mto contmuity He 
founded his views partly upon evidence from embryo 
logical researches by His, but chiefly on results obtamed 
from Golgi preparations and from anatomical investiga 
tions by Ca]al 

The neurone theory aroused sharp controversy, and 
thu stimulus turned many acute olmrvers— zoologuts 
and histologists— to the intimate study of the nerve 
cell First among the able opponents of the theory 
was Ap&thy, wh^ well-known paper, published in 
1897, on the eonduetmg element of t^ i^rvous system 
KO. aSap, VOL. 112] 


and Its topographical relations to the cells, fint made 
Imown to us die presence of the neurofibrillar network 
in the body of the nerve-cell and the nenrofibttls bi 
the cell-processes Apdthy held that the neun^bnllar 
system formed a contmuous network m the central 
nervous system, and he propounded a new theory of 
t^e constitution of the latter, and was supported in 
his opposition to the neurone theory by Bethe, Nissl, 
and others The controversy swu^ to and fro for 
some years, but the neurone theory— with certam 
modifications— seems now to have established itself as 
a workmg doctnne The theory first enunciated as 
the result of morphological studies receives support 
from the experimental proof of a slight arrest of the 
nerve impulM at the synapse between two neurones, 
which causes a measurable delay in the transmission 

The latest development in morphological work on 
nerve elements is the mvestigation of the neuromotor 
system in the Protozoa Sharp (1914), Yocom (1918), 
and Taylor (1930), working m Kofoid’s laboratory, 
have examined this mechanism m the ciliates Diplo- 
dimum and Euplotes, and they desenbe and figure a 
mass — the neuromotonum — from which fibnls pass to 
the motor organs, to the sensory lip, and, m Diplo- 
dimum, to a nng round the oesophagus The function 
of the apparatus is apparently not supporting or 
contractile, but conducting By the apphcation of 
the finest methods of microdissection, specimens of 
Euplotes have been operated upon while they were 
observed under an oil immersion objective Severance 
of the fibres destroyed co ordination between the 
membranclles and the cim, but other mcisions of 
similar extent made without injuring the fibnllar 
apparatus did not impair co ordination, and exjien- 
ments on Paramiecium by Rees (1933) have yielded 
similar results While tiie experimental evidence is 
as yet less conclusive than the morphological, it 
supports the latter in the view that the fib^s have 
a conducting, co ordinating function Progress in our 
knowledge of the nervous system is but one of many 
lines of advance m our understandmg ot the correlation 
and regulation of the component parts of the animal 
organism 

The ciliate Protozoa have been the subject durmg 
the last twenty years of a senes of investigations of 
great interest, conducted with the purpose of ascertam- 
ing whether decline and death depend on mherent 
factors or on external condiUons While these re- 
searches have been m progress we base come to mltse 
more fully that aliates are by no means simple cells, 
and that some of them are oiganisms of highly complex 
structure Twentv years ago Calkms succeeded m 
mamtaining a strain of Parameeaum for twenty-three 
months, dunng which there were 743 successive 
divisions or generations, but the stram, which had 
exhibited signs of deptession at intervals of about 
three months, finally died out, apparently from 
exhaustion From tfaiis work, and the previous work 
of Maupas and Ilertwig, the opmon became general 
that unates are able to pass' through only a limited 
number of divisions, after which the anim^ weaken, 
become abnormal and die, and it was behaved that 
the only way by which death could be averted was by 
a process of matmg or conjugation mvolving an mter- 
fhange of nuclear material between the two conjugants 
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and resulting m a complete leoiganiaation of the 
nuclear apparatus Jennings has slmwn that conjuga 
tion IS not necessarily beneficial that the ex conjugants 
vary greatly m vitabty and reproductive power^ and 
that m most cases the division rate u less than before 
comugation Woodruff has since May i 1907 kept 
under constant conditions m culture a race of Par§ 
nuectum Dunng the sixteen years there have been 
some ten thousand generations and there seems no 
hkehhood of or reason for the death of the race so loi^ 
as proper conditions are maintamed The possibihty 
of conjugation has been precluded by isolation of the 
products of division m ^e mam line of the culture 
and the conclusion is justifiable that conjugation is 
not necessary for the continued life of the organism 
The criticism that Woodruff s stock might be a non 
conjugating race was met by plaung the Paramasua 
left over from the direct Ime of culture under other 
conditions when conji^tion was found to occur 
Later dbservations by Erdmann and Woodruff show 
that a reorganisation of the nuclear apparatus of 
Paramscium takes place about every twenty five to 
thirty da>s (forty to fifty generations) This process 
termed endomixis (m contrast to amphimixis) seems 
to be a normal event m the several races of Para 
maecium which Erdmann and Woodruff have exanuned 
and it IS proved to coincide wth the low pomts or 
depressions m the rhythm exhibited by Paramaeaum 
Lnnques (1916) maintained a cihate — Glaucoma 
pyrtformis — through 3701 generations without con 
jugation and almost certainly without cndonuxu 
hrom a single wild specimen he raised a large 
number and found that conjugating pairs were 
abundant so that the objection could not be made 
that this was a non conjugating race Ennques then 
began his culture with one individual and examined 
the descendants monung and evening removing each 
time a specimen for the succeedmg culture The 
number of divisions per day vaned from nine to 
thirteen and as there was no break m the reguhinty 
and rapidity of division and no sort of depressior 
Ennques concluded that neither endomixis nor con 
jugation could have occurred for these processes take 
some time and would have reduced considerably the rate 
of division These results especially if they are con 
firmed by cy tological studv of preserved examples show 
that for Glaucoma neither conjugation nor endoimxis is 
necessary for continued healthy existence Hartmann s 
observations (1917) on the flei^llate Eudonna eUgans 
extend the conclusion to another class of Protozoa 
He followed this flagellate through 550 generations m 
two and a half years The mode of reproduction was 
purely uexual and there was no depression and no 
nuclear reorganisation other than that following fission 
The eviden e seems suffiuent to confirm the view that 
certam Protozoa if kqit under favourable conditioru 
can maintain their vigour and divide mdefihitely with 
out either amphutuxis or endomixis 
Child (1915) states as the result of his experiments 
that the rate of metabohsm is highest m Panmueaum 
and other cihates immediately after fission — m other 
words after fission the anunals are physiologically 
younger than before fission This view, that re- 
juvenesoenoe occurs with each fission derives auj^iort 
from the obimations of Lnnques and Hartmaiin for 
2820 VOL 1 1 2] 


no other process was found to be taking {flaoe and yet 
the vigour of theur oiganisms in culture was ummpaiied 
If tb» fission IS suffioentiy frequent— that is, tf the 
conditions for growth remam favouiaMe— Hie proto 
^asm mamtains its vigour If throujdt changei m 
the external conditions the divunm rate falls the 
rejuvenescence at each fission may not be sufiiaent 
to balance the detenoration taking place between the 
less frequent divisions Under such conditions endo- 
mixis or conjugation may occur with beneficial results 
m some cases but if these processes are precluded there 
is apparently nothmg to arrest the progressive decline 
or agemg observe by Haupas and others 

The culture of tissues outside the bodv is throwing 
new light on the conditions requiute for the multiphca 
tion and differentiation of cells R G Hamson 0^907) 
was the first to devise a successful method by which 
the growth of somatic cells m culture could be followed 
under the microscope and he was able to demonstrate 
the outgrowth of nerve fibres from th^central nervous 
tissue of the frog Burrows (1911) after modifyuig 
the techmque cultivated nervous tissue heart cells 
and mesenchymatous tissue of the chick m blood 
plasma and embryonic extract and this method has 
become a well established means of investigation of 
cell growth tissues from the dog cat rat gumea pig 
and man having been successfully grown One stram 
of coimective tissue cells (fibroblasts) from the chick 
has been maintamed m culture m vigorous condition 
for more than ten years — that is for probably some 
years longer than would have been the normal length 
of life of the cells m the fowl Heart-cells may be 
grown generation after generation— all traces of the 
original fragment of tissue havmg disappeared — the 
cells forming a thm rapidly growing pulsating sheet 
Drew (1933) has recently used instil of coagulated 
plasma a fluid medium contauung calaum salts m a 
colloidal condition and has obtamed successful growth 
of vanous tissues from the mouse He finds that 
epithelial cells when growmg alone remam undifier 
entiated but on the addition of connective tissue 
differentiation soon sets m si^uamous epithebum 
produang keratin mammary epithelium giving rise 
to acmous branchmg structures and when heart cells 
grow in proximity to connective tissue tiiey exhibit 
typical myofibnllie but if the heart cells grow apart 
from the connective tissue they form spindle shaped 
cells without myofibnlln 

For many Imes of work in modem zoology bio 
chemical methods are obviously essential and the 
appheations of physics to biology are likewise highly 
important— eg in studies of the form and develo^oit 
of organisms and of skeletal structures Without 
entenng into the vexed question as to whether iH 
responses to stimuli are capable of exphuntion m 
terms of chemistry and physics it u very evident that 
modem developments have led to me increanAg 
application of chemical and ‘physical methods to 
iHologioal lUvestigatioO) and consequently to a doaor 
union between biolo^ chemistry and jAysics It 
IS dear also that tnie association of zodo^ with 
medicine is m more than one respect becoming PNr- 
gresstvely closer Comparative anatomy and emuy 
ology (Moiogy. neurology, genetics entomology, aid 
parautofogy all have tbw bi^ng on human welBob 
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FKor jAxts StUY 

T he death of Prof, Janies SuQy, which took place 
m London on Kovcanber 7, at eighty-one years 
of age, ^oves from among us one of the few 
survivors of the philoeopfaiw sdhool for whom 
psydioh^ was a mental science distinct from and 
yet anauigous to natural science His ‘Teachers 
Handbook of Psychology” was for many years the 
standard text-book of the sutnect, and his treatise, 
The Human Umd ” the generaUy recognised authority 
on the science Smce he retired m 1903 from the 
Grote [ffofessorslup of mmd and logic at Umversity 
College, London, which he had held for ten years, 
he hu hved m retirement To most of the pre- 
sent generation he is known by the honour accoraed 
to hu name m the membership luts of learned 
soaeties 

Sully s works on psychology show him still m the 
mam under the mfluence of the Associationuts, Hill 
and Bam, notwithstandmg that he imparted to hu 
subject a wide range of mterest He had no port m 
the revolution which has overtaken the teachmg of 
psychology He had studied before the days of lalmra 
tory appliances and apparatus for making practical 
experiments and devumg mental tests Also he was 
before the nse of psydunmalysu and took no part for 
or agamst the radical theories Hu particular bent 
was towards the educational aspect of hu subject and 
hu great mterest was child study 
James Sully was bom at Bndgwatcr on March 3, 
1843 Hu parents were Baptists, and he was educate 
with the mtention of preparing himself, should he 
receive the call for the Baptut mmutry He wait 
to Taunton Independent College and afterwards to 
Regents Park Baptut College, where he took the 
Lo^onMA degree with a gold medal He then went 
to Germanv, fint to Gottmgen, and afterwards to 
Betlm to attend the lectures of Hermann Lotze He 
took a post of classical tutor m a Baptut College, 
but shortly ufterwards resigned it and at the same tune 
defimtely abamdoned the mtention of takmg a pastorate 
Instead he took up joumalum He soon began to 
make hu mark as an author Hu book Pessimism 
1877, gamed general recognition as a work of wide 
and original philosophical mterest Most of his books, 
however, were technical treatises or handbooks for 
students An “Essay on Laughter, 1903, ‘ Italian 
Travel Sk^bches,” 1913, and quite recently a volume of 
“ Remmiscences ” were hu last works 
In the time of hu full activity Sully hved at Hamp- 
stead, the centre of a bterary circle which mcludm 
many well-knosm names He was an active member 
of Leslie Steirfien’s famous soaety for Sunday tramps 
Among hu close personal fnoida were Henry Sidgwick, 
Herbert Spencer, G H Lewes, Shadworth Hodgson, 
Cotter Monsmi, William James and Henry Junes, and 
George Meredith 


Dn. E K MuavKATT 

Xn death, on September i,Qf Dr Edmund Knowles 
[utiwatt, boDomry {irendeiit of the United Alkab 
mppany l 4 d , a f or m fa r Pro-Chancellor of the 
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Umversity of Liverpool, u de^y r^pretted by all who 
know hu pubhc work and mteUectual mfluence 

Bom m 1833, the youngest son of James Mus^tt, 
the founder of Ae girat alkah mdustiy of Lancashire, 
Dr Muspratt stumed chemistry m euly life under 
Liebig, becoming one of hu mtWte personal friends 
and following him when he moved from Giessen to 
Munich A&ut the year 1856 hd entered hu father’s 
busmess and thus was assocuited for the rest of hu 
life with the alkah and aad mdustry of Lancashire, 
afterwards becommg a director and, later, chairman of 
the Umted Alkali Co 

Dr Muspratt was one of the great atizens of Liver- 
pool who played a leadmg part m the estabhshment, 
first of the University College, and later of the Uni- 
versity of Liverpool A man of wide culture and out- 
look and a smcere believer m leammg and research, 
he did everythmg m hu power to further the cause of 
higher education m Liverpool Together witih hu 
fnend, the late Sir John Brunner, he was instrumental 
m obtaming a charter for the new University For 
many years he acted as a member of the Council, and 
by hu influential support, wise and broad-mmded 
advice, and generous bmefactions, proved himself to 
be one of the greatest fnends the Umversity possessed 
Amongst hu benefactions may be mentioned the 
Laboratory of Physical Chemistry, with which hu name 
was associated by the University 

Dr Muspratt was widely mterested m saence, htera- 
ture music, the drama, pohtics, and pubhc life At 
Seaforth H^ near Liverpool, Im father’s home (and 
also hu own to the close of his life), he met many of 
the most mtcrestmg personahties of the tune, mclud- 
ing Charles Dickens, Samuel Lover, Shendan Knowles 
the dramatut (who acted as hu godfather), Macready, 
Douglas Jerrold, Mark Lemon, Mus Charlotte and Mu» 
Susan Cushman Thu tradition of culture, fnendsbip, 
and hospitality was earned on by Dr Muspratt, so 
that Seaforth Hall was always the home of wit, leam- 
mg, and good fellowship 

Dr Muspratt travelled a great deal m Lurope (and m 
Amenca) In 191 7 he pubbsbed a very mteresting and 
dehghtful book entitled “ My Life and Work ” 

In the England of fifty years ago there did not exut 
the great m^em “ aty ” Universities of Birmmgham, 
Brutol, Leeds, Liverpool, Manchester, and Shield 
Iheir creation m the face of many obstacles and 
difficulties has been due to the far sighted vuiop and 
true Uberahsm of a comparatively small number of 
men In thu select company of great acholan and 
great Engluh ciuzetu, the name of Edmund Knowles 
i Muspratt holds an honoured and dutmguished place 
F GD 


Dn P W Lathah 

D* P W Lathak, for twenty years Downn^ 
^f«»or of medicme at Otnbnd^, who died on 
Cictober S9 at Clifton, Brutol, was a notable teadier 
and practitumer of medicme, working ceasdessW mto 
advanced life for the progress of hu science He died 
a week afto’ the completioa of hu nmety-first yeaf 
The pownnig professorship, uatered upm m 1874, w*a 
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relinquished m 1894, and five years lat^ Dr Latham 
voluntarily resi^^ from the active staff of Adden 
brookes Hospital, Cambridge Bom at Wi^, m 
183a, the eldest son of Dr John Latham, he sras 
Mlucated there and apprenticed to his father Later 
he entered the University of Glasgow, and at GonviUe 
and Cams College, Cambridge In the first class of the 
Natural Sciences Tnpos of 1859 his !>ole companion 
was Henslow the botanist In the followmg year he 
was elected to a fellowship at Downmg and proceeded 
m due course to the degrees of M B and M D He 
also studied at St Bartholomew’s Hospital and m 
Germany 

Dr Latham s earhest scientific mterest after his return 
to Cambridge was tuberculosis, but m tune he passed 
to the consideration of a wide range of pathological 
studies and to chemical physiology His Croonian 
Lectures m 1886 showed his leanmg towards these 
aspects of medical science , while in the Harveian 
Omtion delivered two years later he lent his support 
to the advocacy of such theones as those of Koch and 
Metchmkoff which were rapidly leading to the formula 
tion of modem views concemmg disease and tissue 
reaction Many of the problems of that time have 
smee been solved , for example the place of caseous 
tubercles m the disease complex associated with 
mfection by tubercle baalli , and some, like that of 
the tronsformabihty of organisms one mto another. 


have been set aside or forgotten Dr Latham’s hypo^ 
thesis concerning the molecular structure of living 
protoplasm, furmer, was not acceptable, but hie 
assisted noubly m the dissemination of soentific idsu 
of disease and contributed m dear terms, if not pro* 
lifically, to current duxaissions 


By the death of Dr Charles Proteus Steinmetz, the 
electrical engineering profession loses one of its most 
distmguished members He was bom at Breslau m 
1865, and after studymg at Breslau, Berlm, and Zuiuh, 
he went to America In 1903 he was elected professtw 
of electrical engmeenng at the Union University, New 
York He was a volummous author, and hu bwks on 
mathematical electrical engmeenng Ure well known all 
over the world He was also chief consultmg engmeer 
to the General Electric Co of Amenca and cam^ out 
many successful researches We mention specially his 
researches on the electnc strength of air and on the 
magnetite arc As a mathematiLian he was not widely 
read but he displayed great ongmahty He did much 
to help the Unit^ States to become the leading 
country m the world m high-tension electntal engmeer- 
ing On hearmg of his death the English Institution 
of Flectncal Engmeers m England cabled a message 
of condolence to the Institute and said that “ Im 
work lives and will contmue to hve ” 


Current Topics and Events. 


Mr Robert Hutchinson president of the 
National Assoaation of British and Irish Millers, 
read a paper on The Fconomic Basis of Wheat 
growing in England at the annual meeting of the 
fellows of the National Institute of Agricultural 
Botany on November 2 Ihe only way he said of 
preventing the are^ under wheat from being further 
reduced was to raise the price to a profitable level 
This IS not impossible if a wheat is obtainable which 
combmes with the productivity the stiffness of saaw 
and the resistance to disease of the best English 
wheats the strength which puts so high a 
premium on the best Canadian wheats Strength 
IS the mysterious factor which determines the sise 
shape and palatabihty of a loaf For many years 
It was believed that a strong wheat could not be 
grown on English sods or m the moist English climate 
Wheats imported for expenmental purposes from 
Canada, Russia Hungary and Turkey all lost theur 
quahty withm a few years But one wheat Ca n adia n 
Red Fife has been proved to retain its strength 
unimpaired after 21 successive yean growth in 
England Prof R H Biffen working on Mendelian 
Imes has proved that strength is a dominant char 
actenshc and by crossmg Red Fife with high- 
yielding English wheats has already given the 
termer Yeoman wheat, which without admixture of 
foreign wheats will yield satistectory bread But, 
m Ptol Bifiens ofrn words, the sooner Yeoman is 
off the market the better, for a senes of new wheats 
believed to combine the best charactenatics of 
Canadian and English varieties and adapted to 
different types of soils, are now growing at the 
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Cambndge Plant Breeding Institute and it u hoped 
to market the first of these through the National 
Institute of Agricultural Botany m the autumn of 
1924 If the promise of these wheats materialises 
English wheat will be lifted from the category of 
lands to be bought for breadmaking only when 
the pnee is low mto the category of kinds desired 
and essential This change would revolutionise the 
financial prospects of English wheat growmg 

Of recent years the great development of agn- 
cultural education and research m Great Bntam 
has attracted considerable attention throughout the 
Empire The number of research workers spending 
some tune at centres such as the Rothamsted Expen- 
mental Station u rapidly mcreasing In the majonty 
of cases they are sent officially by the Dominion 
Government concerned A fur^er example of this 
CO operation is furnished by the recent departure of 
Sir John Russell Director of the Rothamsted Ex- 
perimental Station, on a special mission to the Sudan 
He will be assoemted with Dr H Mortm Leake 
Director of Agnculture for the Umted Provincea of 
India in advising the Sudan Government on its 
agricultural policy In view of the enormous posn- 
biUties for growing cotton m the Sudan agrioultural 
research work will be mamly concerned with cotton 
The first mstalment of the great ungation scheme in 
the Genra plam south of Khartoum is expected to 
come mto operation m the autumn of 1925 At this» 
stage 300 000 acres will be put under imgatton, of 
whi^ 100 000 acres will be under cotton , but the 
total scheme » capable of development over an area 
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of 3 000,000 Mns In i^iproaeliiitg Sur John Rowell 
and Dr Loake tbo Sadn Govimmait has been 
actuated by the deem to get the best possible advice 
as to the orgamsation and direction of the agricultural 
research work which should be undertaken m con 
nexion with this project which may ultimately 
produce i 000 000 bales of cotton a year It is hoped 
that the Empire Cotton Growing Corporabon will 
00 operate with the Sudan Government m the research 
work to be earned out and that this work can be 
CO ordinated with a general plan for research work 
on cotton problems to be organised throughout the 
Bnbsh Empre 

In the United States National Museum there M an 
exhibit of the onginal Patent Office models of the 
more important dynamos and arc and incandescent 
lamps which have been invented in Amenca There 
are also copies of the onginal commercial apparatus 
made after these models In parbcular there is a 
senes of mcandescent lamps visualising chrono 
logically the development of the Edison lamp from 
Its incepbon With this collection m view Mr H 
Schroeder has wntten a History of Electnc Light 
which has been published by the Smithsonian 
Insbtubon The earhest work on filament lamps 
dates back to 1841 when J W Starr an Amencan 
did valuable experimental work and took out patents 
for a metallic or carbon conductor mtensely heated 
by the passage of electnaty for the purpose of 
illummabon The carbon pencil operated in a 
bazometno vacuum An lUustrabon is given of 
Edison s carbon filament lamp of October ai 1879 
which embodies the main features of the modem 
filament lamp No menbon is made however of 
the work of Sir Joseph Swan who developed between 
1878 and 1880 the parchmenbsed cotton thread 
filament and ulbmatdy the squirted thread of cellulose 
which soon became the umversal process No 
mention is made of John Hopkinson m connexion 
with the three wire system and we do not agree 
with the statement on p 34 that the use of aao vedt 
lamps is less economical than the use of no volt | 
lamps as they are less efficient The savmgs effected 
m the mama by usmg the higher pressures have to 
be taken mto account before a decision can be made 
The excellent work done by the Germans and 
Americans m developmg the metal filament and gas 
filled Ifunps 18 well desenbed The output of electnc 
lamps m the Umted States alone is aoo miUions 
per annum and is rapdly mcreasmg 

A SOMEWHAT curious pamphlet has been sent to 
us by Its author Mr J H Goodchild of Muswell 
Hill (London Simpkm Marshall and Co pnee is ) 
It beats the attracbve btle of Landscape and 
History bnt the hiatmry is that of the rocks which 
landscape pamters are mvited to portray Mr 
Goodchild behaves that the ordinary descriptions m 
ffeologioal text books fail to Impress on the mind the 
cootmuity of the processes that go on withm a rock 
mass and that make it at any moment what it is 
He appeals to the trbst with his use of colour to 
tU^ tlw untraitthd observer to apprecuta what he_ 
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sees It seems to us that a good deal of deoenpbon 
would be required to explam what the pamter had 
stnven to represent add that the current obanges 
and the life history of the rocks would be much 
better understood after a few excursions with say 
the Geologists Association m the field Mr Good 
Childs views on the ongm of igneous rocks by 
segregabve processes among the sediments ihat they 
appear to penetrate were recently stated in Natoek 
(v>I ito p 389) but how would these processes be 
expressed by a pamter even if he were gifted with 
the bram of Leonardo da Vma and the palette of 
Tmtoretto '> The late Mr Brett was cnbcised by 
his fellow craftsmen because a geologist could always 
feel sure as to the rocks represented m his fine and 
vivid pictures of coast scener> Mr Goodchild 
probably remembers Brett but he looks farther for 
an artist of almost supernatural powers who shall 
enable us to visualise — to use a popular term — 
the water tncklmg \iithin a headland of white chalk 
or the veins of sulphide ores nistmg m confinement 
underground We think that we have grasped his 
meamng but the pamphlet even with the aid of 
its illustrations possibly does not do full justice to 
the views that he wishes to propound 

Thf publication of Vol I No i of the Proceed 
mgs of the Cambridge Philosophical Society Bio 
logical Senes is in effect the first appearance cd a new 
biological journal in which it is proposed to publish 
research work done at Cambridge in zoology botany 
and physiology This first number does not jiierhaps 
give an adequate idea of the standard of srork of this 
kmd which is being done in the University I abora 
tones as the papers are all of a rather sbght charaettf, 
and do not include any outstanding scientific dis 
covenes of first class importance Dr D Kleins 
account of the structure and life history of a new type 
of bchizogrrgarme parasitic on the lar^ of a fly is a 
piece of careful descnpbve smtmg and is well lUus 
trated TwopapersbyMr J T Saunders deabng with 
hydrogen ion concentration and the methods of its 
determination with apphcations of these methods to 
the measurement of the carbon dioxide output of 
freshwater animals are useful additions to toe rapidly 
mcreasmg hterature on this modern method of bio 
chemical research and Mr F A Potts s paper on the 
structure and function of the liver of the ship worm 
(Teredo) is suggestive though not pretendmg to be an 
account of a finished research on the subject There is 
a short paper by Miss D Eyden on the vertical distnbn 
tion of and one by Messrs F T Bnoks 

and W C Moore on the invasion of woody tissues by 
wound parasites both of which are valuable The 
number concludes wi1j)i a description of a fossil alga 
^m toe Middle Cambrian by Mr J Walton The 
journal which is issued by the Umversity Press is 
well produced though many will find that the exces 
sive length of the Ime on tiie printed page causes the 
redder unnecessary discomfort 

For the benefit of private analysts and others 
concerned Mr C B Saunders (National Institute of 
Agncultoral Botany Cambridge) describes m detail 
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the methods of seed analysis developed and used at 
the Official Seed Testing Station A cntical accoont 
IS given of the vanous methods of sample taking and 
tests for pnnty and germination the advantage or 
otherwise of eadi being mdicated The vanous classes 
of plants as clovers grasses vegetables and cereals 
require different treatment m order to obtam the 
best results m germmation tests questions of sub 
stratum moisture supply and temperature needing 
separate consideration for each class In some cases 
the methods adopted in other countnes are descnbed 
and the reasons given for varying the procedure at 
the Fnglish Official Station The paper is entiiely 
practical in outlook all theoretical considerationa 
being reserved for a future handbook on the theory 
and practice of seed testing for the use of seed 
analysts and agncultural students 

By the generosity of Mr S Berkeley Snuth of 
Karachi the Cheltenham Pubhc Museum has acquired 
on permanent loan one of the largest collections of 
Chmese porcelain in the provmces The collection 
has arrived m 122 paclung cases weighmg nearly 
5 tons and has now been arranged for exhibition 
It mclndes a splendid twelve fold lacquer screen 
Ctiadon and FanviUe Rose enamels Mazarm blue 
]ara porcelam of the Kang Hsi period (1662 1722) 
a large and valuable set of plates and bowls of the 
Ming penod (1367 1640) Next we have examples of 
Imperial Yellow China the Peach Bloom type and 
so called Indian Porcelam The collection of 
Celadon ware datmg back to the Sung Djmasty 
(960-1250) IS speaally important Mr Berkeley 
Smith has also sent to Cheltenham some sixty old 
Chmese pictures The arrangement in the Museum 
IS well adapted to display this important collection 
on the acquisition of which Cheltenham by the 
generosity of the donor is to be warmly congratulated 

Thi Report of the Farthworks Comnuttee of the 
Congress of Archaeological Societies in union with the 
Soaety of Antiquaries is a record of steady progress 
Happily reports of destruction are few and uiumport 
ant The value of the appointment of Mr O G S 
Crawford in connexion with the Ordnance Survey is 
shown m the identification of the sites of earthworks 
which have been lost sight of and in archaeological 
county surveys such as that which has been set on 
foot in Suney and in survey of Welsh Hill Forts 
maugurated hy the Board of Celtio Studies of the 
Umverutv of Wales is fully recognised The import 
imce of such work is shown by the valuable discoveries 
made by Mr E Hart at Bletchmgley by Mr Toms 
at Cissbury Ring and by the honorary secretary 
and Mr G £ Cruicksbank along the course of the 
Wansdyke where there appeau' to be whole groups of 
settlements hitherto unrecorded Even in a London 
suburb Mr B Barham has discovered ei(teiisive 
remains of an ancient dyke Full accounts of the 
other acttvities of the Committee m excavation and 
exploration are given in the Report 

A BOOK of normals of meteorol^cal elements for 
the British Isles Section IV baa just been issued 
by tile Metaocologkal Offipe Air Ministry and 
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to doctors and invalids Aver^ temperatures Si^ 
the highest and lowest which may be expected 
average amount of ramfall and the number of da$^ 
with rain together with the range of viwwtlon« SM 
given for each month of the year for 50 selected 
places There are frequency tables showi^ for each 
month and for the year the normal number of days 
with hail thunder snow and ground frost Such 
health resorts as Bath Torquay Brighton and 
Eastbourne do not appear m ‘tois book of normals, 
but naturally there must be some limit to the number 
of places dealt with An earlier book of normals. 
Section I contams many places omitted in the 
new publication but Section I was more for the 
statistician 

Noticb is given that applications for the govern* 
mmit grant for scientific mvestigations for the year 
1924 must be ^ent to the offices of the Royal Sooi^t 
Burlmgton House W r (upon forms obtainable 
from the Clerk to the Government Grant Committee), 
by at latest January 1 next 

A supERiMTENOENT of agncultuTo IS required by 
the Department of Agriculture of the Sudan Govern 
ment Particulars of the appomtment can be 
obtained from the Inspecting Engmeer to the 
Egyptian and Sudan Governments Queen Annes 
Chambers Westminster S W i Apph^tions should 
be marked Supenntendent of Agncnlture 

A MYCOLOGIST IS required m connexion with the 
Ceylon Rubber Research Scheme Candidates should 
be honours graduates of a Bntuh umversity with 
at least one year s post graduate work m mycology 
or equivalent qualifications Further information 
and apphcation forms may be obtained upon 
written request from the Assistant Private Secretary 
(Appointments) Colonial Office Whitehall S W i 

Sir Jacadis Boss duector of the Bose Institute 
Calcutta will debver a lecture at the Royal Sodety 
of Medicme on Assimilation and Circulation m 
Plants on Thursday December 6 at 5 30 p m 
It will be illustrated on the epidiascope and &r 
Jagadis will exhibit his apparatus m operation The 
chaur will be taken by the president ot tbs Society, 
Sir William Hale White 

At the annual general meeting of the Cambridge 
Philosophical Soci^ held on October 29 the follow* 
mg officers were elected for the session 1923-24 
President Mr C T Heycotii Vtes-PresideHU 
Prof A C Seward Dr H Lamb Mr J Bareroft 
Tretmirer Mr F A Potts Searekmet 
H F Baker Hr F W Aston Mr J Gray ttiw 
Meniben irftke Cooncil Mr F P White, Mr B V 
Ai^deton Mr J B S Haldane 

The mnety eighth course of juvenile leottuee dt 
the Royal Institution to be deliveied this Chtistetiw 
by Sir Wilham Bragg is eatitied Coneeniim 
Nature of Things and will deal with {%) the 
of whidi things are made , (2) tbs natmet , 



NovwiBR 17. *9*3] NATURE 


(3) the nature of liquids (4) (5) aad (6) the nature 
of crystals — (a) diamond (6) ice and snow (c) metals 
The first lecture will be given on Thursday 
December 27 and the succeeding ones on December 20 
1933 and January 135 and 8 1924 This will 
be the first course of lectures to be dehvered at the 
Royal Institution by Sir Wilham Bragg since his 
appointment by the Board of Managers of the Royal 
Institution m June last to be bullenan professor of 
chemistry and director of the Laboratory and of the 
Daw Faraday Research Laboratory 

At a meetmg of the I innean Soaety of New South 
Wales held on August 29 a proposal for the rescrva 
tion of all areas m New South Wales with altitude 
greater than 4000 ft was discussed and it was 
resolved that this Society desires to advocate the 
reservation from alienation and the more conservative 
administration of the Crown I ands of New boiith 
Wales on which grow the upland forests at the sources 
of the prmapal nvers for the following considerations 
(1) the quahty and regularity of riser supply (2) the 
preservation of undergrowth and timber an 1 (3) the 
preservation of the fauna and flora of scientific value 
and that the terms of this resolution bo conveyed to 
the State Government for consideration 

Thi' governing body of the Impenal Cilltgc of 
Tropical Agriculture realising the need for the pro 
vision of scientific workers and technologists if the 
sug^ industry of the British Empire is tj be de 
vcloped and our dependence on foreign countries 
for our sugar supplies obviated is establ shing and 
eijuipping at bt Augustine Trmidad a m lei sugar 
factory towards which the British Sugar Machinery 
Manufacturers are contributing plant to the value 
of ooool It is expected that the fictory will be 
completed next year and me inwhilo the governing 
bodv has appointed Mr F C I reeland to be 
professcr of sugar technology and Mr P L Turner 
to be his assistant and demonstrator Mr C L 
Withycombe and Mr E t Chcesmvn have been 
appointed demonstrators m zoology and entomology 
and botany respectively 

A COLD snap has recently occurred in many ports 
of Fnglai I and the ftmes of November ) states that 
the frost experienced on the previous morning was 
the sharpest recorded for many years in the e rly 
part of November In the screen the thermometer 
tell to 19° r at Leamington Andover and Shoebury 
less while on the grass the radiation thermometer 
registered ii® at bhoebuiyness At Kew the shiie 
temperature fell to 22® F which is said to be a 

record for the first ten days of November being 
2® lower than the previous record on November lo 
19*1 At Greenwich Observatory the thermometer 
n the screen fell to 23® F and the radiation ther 
nometer registered 14® F On November 10 1908 
■he thermometer m the screen rcgistercl 22 F 
iduch IS the lowest temperature at Greenwich for 
■he first ten days of November smee 1841 a penod 
if 82 years while on the grass the radiation tempera 
■UTB was 9® F which is the lowest radiation 
temperature at any time in November since 1856 
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when the thermometer registered 8 3* F on 
November 30 

The Optical Souety of America held its eighth 
annual meeting at Cleveland Ohio on October 25 
26 and 27 the business being conducted in the 
physics buildmg of the Case School of Applied 
Science The meetings for tlie reading of papers 
were open to non members and abstracts of all 
papers to be read were available bcfcic the meetings 
Tw nty eight papers were read mclu Img one on the 
iptical problems of in Art Museum by Mr F A 
Whiting director of the Cleveland Museum Prof 
Michelson gave a paper on the limit of accuracy in 
optical measurement uid Prof Nichols one on the 
spectra of incandestent oxides Seven of the papers 
dealt with geometrical and general optics eight with 
vision colonrnetry an 1 photometiy and the rest 
with the optics of iistnimcnts and with miscolla 
net IS optics They originated from the Bureau of 
St in lards the Eastman Research Laboratory the 
Rose ir h I aboratt ry of Bausch and Lomb the Nela 
Reseirch Labor it iry the MunseM Research I abora 
tory the Kiscatch I aboratorics of the American 
telephone anl Telegraph Co and the Western 
Electiic Co from Frinklaud Arsenal and frim the 
1 lb intones of many if the Amen an universities 
anl tecluucal schxils Amcnci is evidently olive 
t tht I c ssitj f >r r search in optics 

I ARTicoLAKS of a \ery complete senes of adjustable 
resistances of the type consisting of a tube or in 
some cases of a block if rectangular section wound 
with a single layer of bare wire over which a sliding 
contact moves ire coitimel m a now catalogue 
from the 7enith Manufoctunng Co (VilUers Road 
WiUesdcn Green) The range of these has been 
extendel to cover a variety of reijutrcments from 
compact laboratory resist inces to largo switchboard 
app iratus Several improvements m design have been 
mide notally m the wiy m which the tubes are 
gnpped m their holders and m the clamping on the 
bro id met il rmgs at the ends which form the 
terminals and zero contacts The resistances can 
be connected up in 1 variety of ways and can be 
woun 1 non inductively wht n nxjuure 1 In some 
cases also it is fount convement to provide them 
with windings of increasing cross section by which 
method some savmg in space and material can be 
ot tamed as the section of the co iductor can be mode 
to increase approximately at the same rate as the 
current when the slider is moved to dimmish the 
resistance in circuit 

Messrs W ani G Ioyif Lrn 121 Channg 
Cross Road WC 2 have just sent us a copy of the 
catalogue of their departmei t No t 8 of 569 second 
hand books on alchemy magic art cunosities utopias 
natural sciences mining architecture mechanics and 
their bibliography and literary hiotory It will repay 
perusal A welcome and uau«uil feature is the 
inclusion of an index of proper names 

Among the announcements of the Oxford Um 
veiBity Press Is a new edition of English Industnes 
in the Middle Ages by L F Salzman m which 
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will be included much fresh material a-nd many 
illustrations reproduced from medieval ongmala 
The work will treat of mining quarrymg building 
metal working pottery clotbmaking leather work 
mg fishing brewing and the control of industry 

THt latest catalogue (No *a8) of Messrs W 
Hefler and Sons Ltd Cambridge is an important 
one It contains upwards of 1300 titles of second 
hand works classified under the followmg headmgs 
scientific periodicals and transactions of scientific 
societies standard scientific books standard sets 
and pcnodicals in English hi&toncal and general 
literature foreign literature onental literature and 
journals and addendum 

The new announcement hst of Messrs Longmans 
and Co gives particulars of the three following 
books which should be of interest to engmeers 

Reinforced Concrete Design by G P Mannmg 
in which the subject matter is treated from the 
point of view of the engineer designer It will 
include the theory and practice of design as generally 
admitted and employed it the present day Apphed 
Elasticitv by Dr J Prescott wntten to fill a gap 


which has existed between the two extremes of 
English text books on ehutiaty Stnet mathe 
matical methods are used wherever these are not 
too cumbersome and approximate methods are used 
to simplify the cumbersome methods and The 
Principles of Irrigation Engineering with special 
reference to South Africa by F E Kanthack 
Messrs Fdward Arnold and Co announce the 
early pubUcation of Outhnes of Palaeontology by 
Prof H H Swmnerton of the University College 
Nottingham m which palaeontology is dealt with as a 
definite branch of science and not as am aidjunct to 
stratigraphical geology or as a mtre division of 
xoology The method of treatment adopted arises 
from the difficulty felt by students of geology and 
zoology and by others interested m the problems of 
animal life amd evolution m past ages m bemg able to 
visualise all the salient characters for which a number 
of genenc or specific names stand sufficiently cleariy 
and completely for the purpose of makmg mental 
comparisons This fact has been borne in mmd by 
the author and consequently most problems are dis 
cussed in terms of organs and structures rather than 
of organisms and species 


Our AstronotniaU Colunm. 


Two CoMi Ts — A tcle^m from the Cape announces 
that Comet Doubngo Bernard has bren observed 
there and that the following orl it has been deduced 
r Nov 1770 

« 254 32 
« 2 7 36 
» ”4 17 

1 g 9 j 8976 ^ 

Ihe comet will return north e irly next year and may 
possibly be visible with large instruments in Pebruary 
and March It travtUo 1 to nearly 70 S Decl 

Herr Ueinmuth issist mt to 1 rof Max Wolf 
at Konigstuhl Heidelberg detected a cometary 
object on October 31 at 8 44 5 local M T m 

R A ii> 15 4“ N Decl 22 31 Daily motion is 
prob ibly 32™ north 28 I ut as the discovery was 
made photographically the motion may possibly have 
been in the reverse direction fhe photographic 
magnitude is given as 13 o The discovery was made 
in the course of the minor pi met work that is regularly 
earned on at Konigstuhl 

POURIIIFS OF Si NSPOTS — Much interest was 
caused at the meeting of the Royal Astronomical 
Society on November 9 bv the reading of notes by 
Prof Hale and Mr Fllerman announcing that the 
Mt Wilson observations confirmei the reversal of 
the polanty law for the constituent spots of double 
groups in the sunspots of the new sunspot cycle 
Ihe evi lence now suggests that the law persists 
throughout one ii year cycle and is reversed for the 
following one 

Prof bewail pomted out tliat this means the 
substitution of a 22 year c>clo for solar changes 
instead of the previously accepted ii year cycle 
He noted that the discovery mcreased the difficulty 
in obtaining a meolianical explanation of sunspot 
phenomena smee the magnetic polarities depend on 
the directions of the vortex motions round the spots 

The Fireball of November 3 —This object was 
observed at 6 33 p m at Bristol Bodmm (C^wall) 
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and other places though very few observations of a 
satisfactory kind have come to band Mr W h 
Denning writes that the real path of the object was 
directed from north to south the beginning of the 
luminous course of the meteor being over the region 
of lorquay and the end over the English Channel 
about 64 miles b S E of Start Pomt The radiant 
pomt was at 160®+ 39® near Urs» Majons from 
which point i bright meteor was ilso seen on 
October 14 last Hus shower appears to be con 
tmuous dunng the last three months of the year 
In any case it has been repeatedly observed from 
the second week of October up to the last week m 
December 

In the spring months of March and April the same 
radiant m Ursa Major is manifested with great 
distinctness This long continuance or frequent 
repetition in meteonc radiation deserves further 
investigation 


SuNSPOis and Changes in Soiar Radiation — 
Prof Abbot s announcement of the short period 
changes in solar radiation was made several years ago 
He examines (Proc Nat Acad Sci USA Ort 
1923) bow fax a connexion can be traced between 
viBibie changes on the solar disc and the radiation 
chan^ His results are as follows 

1 lEe appearance of sunspots is accompamed by 
high radiation presumably owing to the uprush of 
hotter matter from the interior 

2 Lower radiation generally occurs just after the 
central transit of spots 


3 Generally a disturbed solar surface means high 
radiation a quiescent surface low radiation 
With regard to (2) he referk to Gnthmck s observa 
tions of the brightness of Saturn The fluctuations 
could be made to accord with the vanations of 
radiation on the supposition that the radiation u 
difierent in difierent directions a tune correctioa 
bemg necessary for the difierence of longitude of the 
earth and Saturn It is suggested that above aun 
spots there are veiling rays analogous to the coronal 
rays which cause absorpton of rsduitton 
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The Shrunken Heads of tub Jibaros — lu 
Blood Revenge War and Victonr of the 

C -o Indians of Eastern Ecuador by Rafael 
ten which haa been issued as Bulletin 79 of the 
Bureau of American Ethnolo^ a section deals with 
the methods of preparation of and beliefs attaching 
to the shrunken heads which form the war trophies 
of these tnbes Much attention was attracted to 
this subject by Sir John Bland Sutton s lecture 
before the Royal Soa^ of Medicine in November 
last (see the Lancet November ii 19*^ p 905 
Bnt M d t November ii 1922 p 932) These 
heads which have been made familiar by a number 
of specimens m our museums are usually about the 
sire of an orange the skm with the hair ittacheil 
having been stripped from the sknll by an incision 
at the back Thm strands of twisted red pamted 
cotton hang from the lips< and the whole held is 
dyed with charcoal The hair which is hel 1 to be 
the seat of the soul is the most essential part of the 
trophy The head is regarded as chargeil with 
supernatural power and is never that of an enemy 
belonging to the same tribe as that of the slayer 
with whom blood relationship might be claimed as 
the process of reduction is a deadly insult to the 
wholt tnbe bach stage of the process has its 
appropriate ntual The reduction is begun by the 
use of three stones heated in a fire this bemg obviously 
ctremomal as the actual reduction is afterwards 
effected by the use of hot sand intro luced through 
the opening of the neck Heads of certun animals 
such as the sloth and the jaguar aie prepared by the 
same method and with identical ceremonial because 
at one time all animals were men who fought imong 
themselves and took one another s he ids as trophies 

PoLiNrsiAN rvpFS — In vol xxu No 2 of the 
oumal of the Polynesian Society Ur Louis R 
ullivan discusses some of the anthropometnc dati 
obtained m the Pacific by th“ B^ard Dominick 
Expedition of the Bettucc Pauahi Bishop Museum 
of Honolulu and the American Museum of N itural 
History From material collected in Samoa Tonga 
the M^uesas and Hawaii Dr Sullivan h is isolated 
two types which he calls tentatively Polynesian and 
Indonesian The characteiistics of the Polynesiin 
type are light brown skin colour wavy ban me hum 
development of beard and bmly hair lips of average 
thickness moderately long head (cephalic in kx 
7778) high face high but broad nose an 1 till 
stature of the Indonesian ty^ medium to dirk 
brown skin wavy haii scant beard an I bod> hair 
thick lips short heads (ceph ilic index 8i 82) st iturc 
sliorter tlian the Polynesian very low broad face 
and vorj low broad nose This hitherto unsuspected 
Indonesian element Dr Sullivan thinks explains 
the often expressed opmion that the Polynesian and 
Indonesian are closely related types When the 
Indonesian traits are removed the Polynesian 
apjiears to be strikingly Caucisoid and the available 
data seem to indicate a type intermediate between 
^ncasian and Mongol On fhe other hand the 
Indonesian tyjjo seems to be a somewhat doubtful 
Mongoloid diveig^ing toward the Negnto This type 
18 most important as an element of the population 
m Tonga and the North Western Marquesas In 
addition there is a Melanesian element in the south 
west of Poljmesia— m Tonga New Zealand 
■M Easter Island but Dr Sullivan is of the opuuon 
that Melanesian influence has been shghtly ox 
jreetwted The group exhibitmg a high degree of 
hracnycephaly (cranial index frequently 90 and 
over) occurring notably m longa ^moa Tahiti 
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and to a lesser degree in the Marouesas to which 
Prof Elhot Smith has referred as Proto Armenoid, 
ho regards as Polynesian with an artificially deformed 
head 

Thf Unknowabi e — It IS rather curious to reflect 
on the completely different aspect which Spencers 
theory assumes to us to day by reason of the change 
which has come over our mathematical and physical 
conceptions Spencer thought of positive science as 
a realm of clear and transparent light surrounded 
by i murky realm of metaphysical darkness and he 
expressed this firmly held conviction by describing 
the outer darkness as the unknowable To mathe 
maticians and physicists to dav it is on the contrary 
these outer limits this beyond of the world of sense- 
perception of which they feel most confident that 
they possess sure and precise knowledge The 
electron theory and the principle of relativity which 
concern fundamental concepts seem to us more 
secure scientifically than the sense perceived objects 
of practical life It is those which have sunk back 
into the mystery of the unknowable This is not 
however the line of Mr Santayana s thought expressed 
in his Herbert Spencer lecture The Unknowable 
delivered it Oxford on October 24 and now published 
(Clarendon Ih-ess) hor him Spencers unknow ible is 
i doctrine of substance and he thmks that when the 
self contradictoriness of Spencer s statement is cor 
rected it can be brought into line as a sound Spino/istic 
conception C tiling sulistance unknow iblc he 
says IS like calling a drum inaudible for the 
slirewd reason that what >ou hear is the sound and 
not the drum It is a pliy on words and Uttle 
better than a pun 

Mmabousm in Diari<tls — A vast mass of data 
relating to the metabolism of diabetics his been 
accumulated since 1908 by Dr h P Josbn of Boston 
working in assoct itioii with Dr h G Benedict of the 
Nutrition Liboratory and these are analysed and 
discussed in Publu ation 323 of the Carnegie Institution 
of Wishmgton In afi 113 patients have lieen 
ex limned in greater and less aetad partly in the 
period when the { rcvalent treatment w is overfeeding 
with a low carbohy Irate and high protem fat diet 
ind partly since the introduction of fasting and under 
nutntion as the general regime in 1914 Ihe figures 
provide a great quantity of accurate measurements 
which will be ex iminod with profit by those mtcrested 
m the subjects 

Frstci or MANrANLsr on Puixr Growth — 
Certain elements that occur only in very small 
amounts in plant tissues would appear to play some 
definite pirt in the economy of the plant J S 
McHirguo(/ urn Af,nr Research xxiv pp '’81 794) 
has mvcstigited the effect of manganese sulphate 
on the growth of plants in water cultures with 
specially puntied nutrient salts and his results 
indicate that at least fir the plints tested a very 
small quantity of manganese is essential to produce 
normal growth Such plants as radish soy bean 
cow pea field pe i and maire do not contain sufficient 
manganese for growth to matuntv though some have 
sulficient to maintain a normal development for the 
first few weeks In the latter case experiments 
earned on for too short a time fail to reveal the 
essential nature of manganese 1 he lack of manganese 
affects the production of dry matter and hnngs about 
an etiolated condition of the young leaves and buds 
suggesting that the element has a function m photo 
synthesis and in chlorophyll formation Expen 
ments earned on in soil snowed tliat manganese 
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sulphate applied to aad soil caused a decrease in 
crop whereas if calcium carbonate was appLed in 
addition to neutr^Use the acidity increase yields 
were obtained Soluble salts of manganese m acid 
soils may therefore be one of the causes of to»city 
m such soils as exhibit toxic effects an excess of 
manginese sulphate rendenng a soil more or less 
sterile with respect to the growth of plants 

Sii VER LEAF Disfasf — The fourth of the senes of 
papers on this subject by Mr F T Brooks and his 
CO workers appears in the Journal of Pomology Vol 
ui No 3 September With financial aid from the 
Ministry of Agncultiire these important mvestiga 
tions arc extending in scope and braides experiments 
at Cambndge and at the John Innes Horticultural 
Institution Merton work has been done upon orchard 
trees at the East Mailing Fruit Research Station and 
at Heston Middlesex ^e pirnsitic funras Stereum 
purpureum is responsible for the typical silver leaf 
disease and in this fourth report Brooks and H H 
Storey criticise Bintner s recent attempt to distin 
guish a false silver leaf disease due to other 
phjrsiological causes while pointmg out that the 
sdvery appearance due usually to the optical effects 
produced by an air gap between leaf epulennis and 
mesophyll mav frequently arise from accidental dis 
turbances quite unconnected with the entry of 
iytereum purfureum The experiments now recorded 
show that tne fungus readily infects the living wood 
at any exposed surface penetrating such tissues more 
readily than shoots previously killra in the autoclave 
in which It seems to be less active than many sapro 
phytic moulds A very interesting descnption is 
given of the conditions found m Porshore plums which 
had been infected by the dise ise and then ^ grew out 
of It On examination the dead fungus patches 
could be seen m the wood sharply dehnuted from the 
healthy tissues by a band of gum exert ted from the 
tissues The luumulation of those gum like sub 
stances both m dist ased tissues and at the surface of 
a healthy wound are obviously profitable subjects for 
further study Brooks and btorey record many 
observations on natural wound protection in fruit 
trees and upon the usual dressings appUed to protect 
such wounds m their experience g is tar has been 
the most valuable dressing Stockholm tar proving 
very disappomtmg as a means of protecting wounds 
against fungal attack 

Disslciinc a Devonian hisH — ^A palaeontologist 
of our acquaintance is wont to dream of finding a 
palaozoic fossil with all its soft parts so beautifully 
preserved that he can dissect them Our friend will 
be envious when he reads m the annual report of the 
Field Museum of Natural History (Chicago 1923) how 
Dr Enk Stensio the new head of the Palaeontological 
Department of the Swedish btate Museum spent ten 
days at Chicago dissecting the head of a Devoman 
fish Macropetalichthys ^is specimen it is said 
allowed Dr Stcnsiu to obtam an exact knowledge of 
the shape of the brain and details of the nervous and 
circulatory system of the head These facts might 
possibly have lieen inferred from the petrified skeletal 
tissues but the report says precisely Ihe pro 
servabon of these soft parts was so pmect that they 
could be studied almost as well as if it were a fresh 
specimen The specimen has been mounted for 
museum exhibition in such a way as to make a 
complete whole with all the dissected parts visible 
and wnth every portion removable for dose study 
Zoologists will await with mterest the publication of 
Dr Stensio s memoir 

Free Radicles — J B Conant and A W Sloan 
have recently published a preliminary paper on the 
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formation of free radidea (J Amer Chem Soc vol 
45 p 2466) The reduct^ of tnphenylpyrylmm 
f^onde with vanadous chlonde yields a reddish 
substance which is insoluble m water and behaves 
as a free radicle The same reduemg annt reduces 
tnphenylcarbmol in concentrated nycfrochlonc or 
sulphunc acid solution to free tnphenylmethyl 

Cfllui 08B Derivatives — ^Tho technology of cdlu 
lose derivatives is discussed in an artide m the 
Chemxcal Trade Journal for October 19 which is 
mainlv devoted to the newer ethers and esters The 
preparation of cellulose butyrates is receiving atten 
non because by mtroduemg more complex acid 
radicals it is hoped to prepare esters with useful 
solubility {MTopernes The interest m the cellulose 
ethers has directed attention to improvements in the 
manufacture of diethyl sulphate these being discussed 
m the article The properties of the vanous estors 
and ethers are given 

Prfstrvaiion or Wood — fhe Chemical Trade 
Journal for Oct 5 contains an article on wood pre 
servdtives The irt of wood preservation dates back 
from very early times it was practised by the 
Egyptians who use<l intiseptic oils for the purpose 
Burnett in 1838 mtroduceil the use of zinc chlonde 
Wolman in 1906 p itented the use of certain fluondes 
in conjunction with other salts and from this date 
hundreds of patents on the subject h ive been taken out 
In recent times the creosoting process has been intro 
duced but it confers odour and mflammability on the 
limber The methods of impregnation are chscussed 
m the article and the results obtained from the uses of 
vanous salts are desenbed A note is also added on the 
preservation of wood pulp 

Macnhic Diciination at Kew — A careful 
detailed study by Dr C Chree of the Absolute daily 
range of magnetic dechnation at Kew Observitory 
Richmond 1858 to 1900 has just been published 
in the Geophysical Memours (vol m No 22) of the 
Meteorological Office The annual vanation of the 
daily range is exammed by subdividing tlie year mto 
73 file day penods for each group of five days the 
42 year mean daily range is given also the largest and 
least values smoothed means are given also for 
years of sunspot maximum and minimum The 
ranges are of course distinctly less in minimum than 
in makimum sunspot years The daily range under 
goes a double oscillation in the course of a year with 
maxima at the equinoxes and minima near the solstices 
Agam Wolf 8 line ir relation R-a+6S connecting 
the range R with the sunspot number S is examined 
a and b are found to vary qmte considerably both 
throughout the year and from one year to another 
The detemimatioa of a and b does not in itself give 
a measure of the degree of correlation between R and S 
and this question is separately mvestigated The 
mean correlation coefiicient for the whme penod is 
o 86 but in the mean of the winters it is only o 53 
while there are conspicuous variations in the results 
for the four groujis of years each roughly comprising 
one sunspot penod mto which the whole senes is 
divided Interesting frequency tables are also given 
(a) showing the distnbution of ranges of dmerent 
sizes m eaw individual vear for the said four groups 
of years for sunspot maximum and nunimum years 
and for each month of the year and {b) showing the 
distnbution of the hour of daily maximum and 
minimum dechnation for similar groups of the data 
The pajier contains a large amount of important 
thou|^ technical mformation the results would be 
more readily comprehended if they had been indicated 
by graphs based on the numerous tables 
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Palaeontologists at Vienna 


1 ''HF Palsontologuche Geaellschaft la an inter 
nabonal society of palscontologists with 
members belonging to sevenil Furopedti nations 
to Groat Britain and to the United States An 
annual meetmg was to have been held in London 
and Oxford during August 1914 but on account of 
the War and its effects it was impossible until the 
presmt vear to hold a meeting outside Germiny 
Lven now the difficulties were only overcome by the 
aid of the Austrian Government and the generosity 
of many notable Viennese who made a meeting in 
their capital possible for their impoverished colleagues 
fhus It was that on beptembo- 24 September 29 
a most successful gathermg of 53 members md 
90 mterested persions took place m the Umvmity 
of Vienna under the presidency of Prof Othenio 
Abel 

The non Austrian members included Prof Wimm 
of Uppsala Professors Van Bemmelen ind Versliiys 
from Holland Baron Fejervary of Buda Pest Prof 
pompeckj of Berlm with 36 German colleagues 
Ur t A Bather of the British Museum and re 
prcsentatives of Czechoslovakia and Jugoslavia 
The congress was honoured in basing its session 
opened m the Festival Hall of the University by the 
1 resident of the Austrian Republic Dr Haimsih 
supported by his Vice chancellor Dr 1 1 rank Dr 
M lurus representing the Minister of 1 ducation an 1 
the Rector of the ITniversitv Prof C Diener The 
large gathering bstened to an address bv Prof 
loin peck] on The Beginnmgs of Life which in 
Ins opinion took place on the land and not in the 
sea Here may be mentioned the dinner in the 
Rithaus also attended by the President of tlu Rc 
public when speeches of welcome were ma le by the 
president of the society and the Deputy Mayor 
jhe honour of returning thinks on behalf of the 
foreigners was allotted to Dr Bather who dwelt on 
the power of scientihc mtercourse to unite the nations 
and showed how the advance of science an J notat ly 
of paleontology was retarded by the vexitious 
barriers still erected by politicians 
The purely scientific progrimme included the 
following papers Baron 1 ejerviry The origin of 
the ptsc hallux and the Cheiropterygium theory m 
the light of paldeobiological research C Wiman 
on some flymg Saunans b A Batlier Cothumo 
cystis a study m habits and evolution also Steph mo 
ennus a study of convergence R Richter 
Convergence among Trilobites H Schmidt Ihe 
development of the Ammonoidea in the Carboni 
feious P Kessler Nautilids with incomplete 
septa which led to a discussion on their mole of 
life R Kubarth Researches on recent and fossil 


conifer woods O Abel The first find of a Tetrapod 
track in the Alpme Irias The chief mterest of the 
meeting however centred in the so called Dracben 
hoble at Mixnitr on the Mur m bteiermark In this 
civern 1000 metres above the sea there has been 
found a remarkable senes of cave bears m all stages 
of skeletal growth as well as the remains of smaller 
mammals assoented with them These have been 
studied bv I’rof Abel and his issistants K P hrenberg 

0 Antonius A Bacbofen Echt and others These 
all desenbed their particular researches and Prof 
Abel in 1 public lecture drew a vivid picture of the 
animal life of the Dragon s Cave 

tlpportunity was given to thi members to visit 
Schjnbruiin when the menagene still contains a 
fine representation of wild Bovidse and the Geological 
md Miner dogical gallenes of the N itural History 
Museum An afternoon was devoted to an excursion 
to the Palltrstein m the Wiener Wald where the 
Foccne flysch preserves most cunous markmgs for 
the most p irt of anneUd on^ At the close of the 
meeting 70 members visited the Mixnitz cave and 
after spending four hours in the study of its mystenes 
were refreshei by a delightful supper and entranced 
by Sty nan folk songs sung liy a choir of local ladies 

1 iftcen manage 1 on the following d \y to ascend the 
Sonnwendstem near Seinmenng under the guidance 
of Prof Kober 

Ihe following have been elccterl officers for the 
ensuing yeir President O Abel (Vienna) Vice 
Presidents O Jacket (Greifswald) and E Stromer 
(Munich) Secret incs O Antonius (Vienna) R 
Richter (Irmkfortl Ireisurer P G Krause 
(Berlin) Mew members of Council arc 1 A Bather 
(london) md W Jancnsdi (Berlin) 

The warmest thinks of all who enjoyed this 
inspiriting gathering are duo to Prof Abel who 
with bis < oileagues Dr h Plucnberg and Dr O 
Antonius saw to all the arrangements Nor should 
there be forgotten the hne reconstruction of the 
mammoth made under their direction bv the artist 
1 ranz Roubal or the members badge based thereon 
by Prof K Marschall The enkel Bier abend 
where some foui d a more intimate hospitality m 
Dr an I Airs Abel s home was a characteristic and 
delightful feature But it is more fitting to end 
with mention of Prof Abel s Pateobiologiscber 
lehrippirat where he has accumulated a most 
interesting senes of fossils illustrating wliat one may 
term their natural history Nowhere else have we 
seen this idea so consistently earned out Tliis 
room like the meeting as a whole was a constant 
leminder that neither fossils nor thise who study 
them nee 1 bo dull and lifeless creatures 


Detenoration of Structures in the Sea ^ 


' 1 ''HF mvestigations on the detenor ilion of stnic 
^ tures of metal concrete and timber exposed 
to the action of sea water which are being ramed 
out under the direction of a committee of the In 
stitution of Civil Engmeers have already formed 
the subject of two mtenm reports (see Nature 
C)ctober 21 1920 p 233 and December 30 1922 
p 878) The third report which has just been 
issued records jmgress along several very different 
lines of researw although since the phenomena 
with which they are concerned are slow m oevelopmg 


.* OeteiiontioaefStiQiitum in Sw Water Third (Interim) Repnt 
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conclusive results irt not to be looked for m a short 
space of time 

That part of the work of the comimttee which 
dells with the corrosten of metals is the subject of 
several sections of the report A full account is 
given of the arrangements devised for exjposmg test 
bars of vanous ty^ of iron and steel to the action 
of the sea The bars prepared under the super 
vision of Sir Robert Hadneld and Dr J N Friend 
have been despatched to Plymouth Halifax Colombo 
and Auckland and reports are given from the 
engineers m charge at these places describing the 
m^ods used for fixmg them m position Groups 
of bars axe to be exp(»ed for five ten and fiftera 
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years respectively after which they will be returned 
for exammation and weighing 
Me<inwhile laboratorv work on the same subject 
18 being contmued and the present report includes 
a short but important communication from Dr 
Friend on the influence of strain on the corroilibihty 
of iron and steel which is of more thm merely 
technical interest It has long been known that 
iron after being subjected to strain is pirticularly 
liable to corrosion but little exact investigation has 
been done on the subject Dr Fntnd has earned 
out a senes of expenmei ts on sections cut from 
bars that had been broken in the tensile tests earned 
out for the committee These bars represented 
seven kinds of wrought iron and steel the chemical 
and physical properties of which had been exactly 
determined as well as the degree of strain as measured 
by the amount of elongition at the points at which 
the !>ections were cut Ihe specimens isolated on 
jparaflin blocks to mevent any galvanic action were 
exposed for a whole sear to alternate wetting and 
dr^ng by tap water in a uphon tank and the amount 
of corrosion determmed by weighing The result 
was bnefly to show no difference in corrosion 
between straine 1 and unstrained sections except 
in the case of a nickel steel (36 per cent Ni) and less 
clearly in a chromium steel (13 per tent Cr) Both 
these steels and especially the latter were very 
resistant to corrosion but the percentage difference 
between strained and unstrained portions is described 
as extraordinarily great resembling in magnitude 
that observed when struned metals are subjected 
to acid attack Dr I riend is careful to pomt out 
that the uniform rates of corrosion in the other irons 
and steels are not to be taken as contradictmg 
practiL il experience In the tests electrolytic action 
was carefully exclu led but in pr ictice stramed and 
unstrained ^rtions of the metal would be in con 
tinuous contact and the difference of potential so 
produced might well account for the localised and 
severe corrosion often observed 
A very different held of work is that concerned 
with the destruction of timber by animal pests of 
which the most important are the various lands of 
shipworms commonly referred to as Teredo 
Prof George Barger reports on experiments in treit 
mg wood with vanous preservatives The test 
pieces after impregnation with the poisonous solu 
tions were baited by attaching a veneer of un I 
treated wood and were exposed to attack by Tere lo 
at Lowestoft The most remarkable results were 
obtained with an arsenic compound phenarsa/me | 
known in poison gas warfare unefer the names D M 


and Adamsite In 1 per cent alocffiolic solutioa 
this compound entirely prevented the Teredos from 
penetrating the test blocks although they were 
numerous in the veneer even m a dilution of o i 
per cent the protection was all but complete 

Mr C R Hanngton earned out at the Laborateny 
of the Manne Biological Association at Plvmoatb 
some very mteresting expenments on the larval 
development of Teredo The free swimmmg larvte 
were kept ahve for a fortnight but attempts to find a 
suitable food for them failed and although they 
were attracted to and settled on shavmgs of wood 
it was not possible to observe their bormg An 
important and novel result was the discovery of the 
manner m which they are attracted to the wood 
It was found that alcohol and ether extract from 
wood a Substance which has a strong chemotropic 
action on the larvae Photographs and diagrams are 
given to show how the larve congregate round a 
small particle of the extract when it is placed m the 
dish in which they are swimming Expenments were 
then made with solutions of vanous pure substances 
m capillary glass tubes closed at one en I and placed 
in sea water containing the larvne Of the substances 
tested in this way malic acid was the only one 
showmg a very pronounced attraction Whether 
this IS actually the attrartivc substance occumng 
in wood huMever has n )t >ct been ascertamed 

It is to be noted that neither Prof Barger nor 
Mr Hanngton mentions bv name the species of 
Teredo use 1 m their expenments an 1 the possi 
bility that the I owestoft Teredo may be lifferent 
from that found at Plymouth is not even referred 
to Yet the zoological no less than the physical 
or chemical lata of the expenments deserve to be 
determined with U1 pcssible precision Closely allied 
species of animals often differ widely in their physio 
logical reactions One man s meat is another man s 
poison and although no species of Teredo is hkely 
to grow fat on phenarsanne it cannot be assumed 
witho it tnal that a poison efficient at I owestoft 
would be e jually so at Colombo or even at Ply 
mouth 

A contnbution of a very different type is a Report 
on Bonng Organisms in vanous Waters by Mr 
J r Cunrmgham of Sydney It contains a senes 
of statements of the most imazmg kmd regardmg 
the natural history of Teredo As an example we 
may quote the assertion that full grown worms 
will leave a piece of timber and enter another 
It IS a great pity that the committee should have 
thought ht to include a report of thiS character m 
an official publication 


Invention and Research m 

]\/f ANY w jrkers in applied science have an in 
tercst m jiatcnts and patent law and to such 
the remarks made by Sir John Dewrance in his 
presidential address to the Institution of Mechanical 
Engineers on October 19 will be of value Patents 
and research have uccujncd a good deal of tlie pre 
sident s working hfe ind consequently they were 
dealt with very comprehensively in his address 
Some of the large engineering concerns of to day 
were started to work patented inventions but if we 
look back it is difficult to find very many of these 
inventions that became the standard productions of 
the industry when the monojxily expired It has 
become mcreasmgly difficult to mvent anythmg that 
has nut been for^hadowed m some previous pubhea 
turn Patents have gradually become of less un 
portance m mechanicil engmeermg 
Su John Dewrrance has taken out 114 patents 
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Mechanical Engineering 

when a definite object is desired the practice of his 
firm has b»en to search its own record to see what 
has been done before the Patent Office records are 
then consulted Vanous methods are then evolved 
and discussed some of these get no further whilst 
others are made tried altered and improved and 
the result is exactly what has been felt ought to have 
been done without all the trouble taken If the 
article finds a ready sale an infringer may adopt the 
converse process by searching the Patent Office and 
other records and producing what is called a mosaic 
anticipation — one detail is shown m one patent 
another in a second and so on It has always seemed 
to Su John to be unfau that documents should be 
evidence of anticipation evidence should be of prior 
use and the extent of that use should be sufficient 
to prevent fraudulent evidence bemg accepted The 
object of a patent speoflcation is that the industry 
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may be informed exactly hdw to cnny out tte m 
veatmn after the monopoly hae expired If the 
mduatry carry out the mvention as described thero 
IB ample evidence of use but in the large proportion 
of ca ^ the pubhc do not wish to avaU themselves 
of the pnvil(«e Cases are known of specifications I 

a quoted forty years after bemg filed durmg 1 
period there had been no use m accordance 
with the specification If the industry has not exer 
used the privilege of use and the subs^uent inventor 
has eliminated the defects that prevented the previous 
patent from coming mto use surelv he has good 
j^und for that he has produced a new 

mannet of msmofture 

No less than i^72 patents were sealed in 1907 Of 
these 677 were paid up for the sixteenth year in 1022 
te 42 per epnt Of these 677 patent, excluding 
ordnance les8*than 100 related to mechanical engineer 
mg When we realise thatonly one mechanical patent 
m 10 000 18 worth exploiting and the mdustry has to 
bear the cost in brain power fees etc it seems 
probable that it would be cheaper for the industry to 
associate to test designs such as is now being done 
for research standardisation and the other associate 1 


acnvineo , , . 

The chief difference between research an 1 invention 
IS that when conducted by an association of the 
industry the results belong to the industry but the 
rights of a patented invention belong tem^ranly t ) 
the patentee The mind of an mventor is liable to 
exhibit a preference for those designs which may 
become subject matter for a patent The min 1 m 
the research worker should be quite free from such 


restramt the only object bemg the best possible result 
suitable for genisral adoption and m some cases, 
standardisation It is remarkable that when fixing 
standards it is seldom if ever the British I* ngmeermg 
Standards Committee has wished to adopt an apph 
ance that has been the subject of a patent The 
activities of research associations learned societies 
techmeal colleges and the British r ngmeenng 
Standards Association will undoubtedly mcrease and 
perform a (.reat m my of the duties thit m the past 
weie performed by patentees 

Sir John gave an account of the various bodies 
which are promoting research and said th it it would 
take too long to give a complete list of the researches 
in progress —researches that no single firm could 
carry out wisely or successfully Such researches can 
be undertaken only by associations which those 
interested ought to assist m every way possible for 
the benefit jf the industry is a whole Every one 
who uses knowledge successfully ought to do some 
thing to obtam further new loiowledgc Sir John 
lesired to impress upon his audience the mcreasmg 
confidence and hope that in the future reseiua^ will 
help us to surmount mr lifficulties It is of import 
ance that all research workers should realise that by 
tcim work they must justify and increase thi« 
confidence The nation is watching the result and 
cntMS are not wanting — some are usef il and some 
take a narrow view \Vc have now opportunities 
that we never had before and with British deter 
mmation we can confidently expect great develop 
ments in the future far exceeding those that have 
bee 1 accomplished in the p ist 


The New Chemistry^ 

Dr F r Armstronc h RS 


I f can be argued that we liaVc just entered on a 
new stage in chemical mvestigation Labours 
in the main of an analytic type nave enabled the 
exact structure of all but a very few substances to 
be established the results have been confirmed I y 
synthetic operations and most compounds have been 
budt up step by step from their elements Whilst 
physicists of the moaem school by i senes of most 
bmliant researches have learnt m ich about the 
nature of the atom the chemist is now concerned 
with the behaviour of the molecule Ihis has 
entailed the recognition that he has not only to deal 
with crystals and relatively simple molecules in 
solution but also to consider actions takmg place at 
the surface of colloid aggregates As it is probable 
that the bulk of the reactions in the plant and animal 
cell are of this nature their importance will be at 
once conceded Further it must be realised thit 
there is evidence that molecules m solution have a 
defimte space orientation at such colloid surfaces 
and indeed according to the work of Hardy at 
surfaces m general , , , 

According to the accepted space lattice theory of 
matter thero is a definite attraction causing adhesion 
between each layer of molecules and consequently 
at a surface say of a piece of glass thwre are un 
satisfied forces or valencies At first when n drop 
of a lubricant is placed on such a surface nothmg 
happens but when two surfaces of glass are moved 
over one another the molecules 01 the lubricant 
become arrang^ acc^mg to a definite Mttern 
The chemist to day m seeking to explam chemical 
action has to rea^ that this takes place m many 
instances between aggregates of molecules and at 
the surface of such aggregates and not between 
1 Sroopdi <ii u Bdihwi d»I«nd to the South W»ta SoeUoo of tho 
SMMjrMOhwilokl IndB^ oa Normbw 8 , 
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single simple molecules in sol ition such as his i jua 
tions pcstulate and the ionic theory m its original 
f jrm demin Is 

I he hrst fact which has emerged from the detailed 
stily of ihemical action at a suffice is that the 
action IS not one of the so called first onler m which 
the same fraction of the reacting s ibstance undergoes 
changes in successive etiual mtcrvals of time — a 
change expressed cr iphicaJly by a loganthmic curve 
When proper and sufficient care is taken to keep 
the surface active the rate of change is unifonn 
provided that the chingmg substance is present at 
the surface m sufficient quantity These facts are 
in accord witli the hypothesis that action is prece led 
by the formation of an aliitivc unstable complex 
which breaks down m all possible ways that is 
into a variety of components practically as fast as it 
18 f inned I he problem of the source of the energj 
necessary to effect this is not without mtercst but 
it is common to all chemical reactions and its dia« 
cussion may safely be left to the exponents of the 
quantum and other theories 

Such actions as we are considermg are kndwn as 
catalytic the cliange being effected by virtue of the 
activity of the catalyit surface the only other agent 
involved in practic^y all cases both m the hvmg 
cell and the test tube being water It is now recog 
nised that the water molecule can undergo rupture 
in two ways either being distnbuted upon a 
molecule which is thereby resolved mto two others 
A O B 4 H OH - A OH +B OH 
or divided between two molecules m such nmn n^ r 
that whilst the one is oxidised the other is reduced 
A+2HOH+B AO+H, 0 +BH, 

Entirely different classes of cataijrsts bnng abont 
the two actions but all are classed as enzymes when 
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concerned with changes which take place in the cell 
Such enzymes as are well known are highly specific 
and selective a different enzyme being required for 
each class of compound 

Armed with the knowledge of the fundamentals 
of chemical action in the cell the time is npe for 
the chemist to ascertain the inner meanmg of pheno 
mena which the biologist can mvestigate only by 
the ncoTfling of external visual chsractenstics As 
a case m point the coloration of flowers and its 
inhenlantc may be cited There la much m favour 
of the view that flower colours whether anthocyans 
or belonging to other groups are the product of the 
mteraclion of two factors in oxidase and a colour 
less precursor of the pigment 1 he absence of either 
factor means failure to develop colour by the plant 
that 13 white flowers and there may also be a third 
factor present which prevents action taking place 
between oxidase and leucobase 

If proper combination of effort between the 
biologist and chemist can be ensured numerous 
baffling problems many of which are of far reaclung 
economic importance can be attacked As illustrat 
ing one such in which that all essential factor quality 
IS eontemed the puzzling fact well known to agn 
cultunsts may Ixi mentioned that one pasture can 
fatten stock whereas another is of verv little value 
for this purpose 


University and Educational Intelligence 

Cambridcl —Hr Horace lamb Trinity College 
has been appointed to give the first House Ball 
lecturi on some subject related to ni ithematical 
science 

Mr M H A Newman has been elected a fellow 
of St John s College 

It IS prop! sod that the sum of 3030/ bequeathed 
to the I niversity by Mrs Amy 1 nee Re id shall 
dcvotul to the establishment of a research scholar 
ship similar to the Allen scholarship In the vears 
when the Allin scholarship is confined to hterary 
subjects of study the Anw Pnee Read scholarship 
IS to be confined to scientific subjects and vice vena 
The scholarship would be open to women students 
who have been admitted to the titles of degrees on 
the same terms as to graduates of the L niversitv 
Lc NiiON — Ihe degree oi 1 hD tn Snence has Ixcn 
conferred on fanny J owatcr (Impend College 
Ro>al College of Science) foi a thesis entitled A 
Study of the Band Spectrum of I itanium Oxide 


Tin use of wireless for umversity extension work 
has progressed rapidly m Arncnea Of fifty seven 
universities and colleges posse ssmg broadcasting 
static ns at lea«t two— the Imvcrsilv of Michigan 
and Michigan Agnculturil College — have organised 
regulai rtdio extension courses arid the Rational 
Radio Chaml er of Commerce is developing a plan 
for establishing other similar courses 

The Council of Armstrong College Newcastle on 
Tyne has appomted 1 rof A S ferguson Qntano 
to the chair of philosophy rendered vacant by the 
departure of Prof R > A Hoenili to the University 
of the Witwatersrand Johannesburg Prof Ferguson 
IS a student of St Andrews and Oxford and has 
contnbuted articles on Plato to various periodicals 

Th* directors of the Leplay House educational 
visits abroad are taking a group of their members 
and others who care to jom to Spam lor the Christmas 
NO. 3820, VOL 112j 


vacation leavmg London December 32 and returning 
January 6 or srith extension January 13 Modem 
social economic and political problems wiU be 
touched upon both from the point of view of the 
peasant hm and the city hie of to day A course of 
lectures wilt be mcludra m the programme Full 
particulars can be obtamed from Miss Margaret Tatton 
I eplay House 65 Belgrave Road Westmmster S W i 

A DEpARfMENT of Gcologv Mining and Metallurgy 
has been established by the Benares Hindu Umversi^ 
under the direction of Prof N P Gandhi Thia 
development was made possible by a nft of 
Rb 200 000 by the Maharaja of Jodhpur haa 
also endowed a Jodhpur Hardmgo chair of technology 
At present the staff of the department comjinses two 
professors — of mmmg and metallurgy and of geology 
— an assistant professor of assaymg and two demon 
stmtors 

Two travelling fellowships open to women graduates 
of Great Britain each of the value of looo dollars 
are being offered through the British I cderation of 
Umversity Women 92 Victoria Street S W r One 
IS offered by the American University Women 
to cnible the holder to carry on a yeirs research 
in any foreign country slic may choose The other 
the Rose Sidgwick Memorial fellowship also endowed 
by the Amencans offers the same amount to enable 
a British woman graduate to carry on a years 
research or advanced work at an American university 
the choice of the university being left to the holder 

In an article on the Rhodes Srholirshm m the 
Emj^re Revieu for October Mr Ian D Colvin 
celebrates the commg of age of the great scheme 
founded in 11102 Ho remarks that it is yet too young 
for us to judge of its fruits as scholars have not yet 
had time to re ich maturity and make their name m 
the world he accordingly confines lumself to an 
appreciation of tlie character of the founder and his 
aims in founding the scholarships and a descnption 
of the administration of the trust IVesulent Frank 
Aydelotte of Swarthmore College the Amencan 
Secretary to the Rhodes trustees is less cautious 
having attempted m Oxford of To da> an estimate 
of the influence exerted by the Amencan Rhodes 
scholars In the first place he points out that they 
have almost to i man returned to Amenca and tiiere 
IS a consensus of opmion that they go back better 
Amencans for their Oxford expenenee Only one of 
them has become a Bntish subject More than a 
third of them are engaged in educational work and 
of these nianv are already college professors deans 
and presidents Perhaps there is no career m the 
United States at the present tune which represents 
more accurately what Rhodes thought of as pubhc 
life no career which offers a better opportunity to 
influence pubbe opinion than that of professor or 
admmistrative officer in one of our American colleges 
or universities One of them is United States 
missioner of h ducation and as head of the Washmgton 
Bureau undoubtedly exercises very great mfluonce 
No account such as resident Aydelotte has given for 
the Amencans seems to have been pubbsbed retnirding 
the careers after Icavmg Oxford <n the other lUiodes 
scholars It is known however that an occupational 
census of those who were elected to scholarships up to 
1916 gave the following percentages educational 
work 32 law 33 business and mduslay ii sHnums 
tration and other government service 8 medicine 7 
ministen of religion 4 fanning 3 social and philaa* 
thropic work journalism and publishing 
engmeenng and mmmg other occupations 5 
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Sodetiet and Academtea. 

London 

Roy4l Sodttj November 8 — A S Perkei Studies 
on uw sex ratio and related phenomena— fcetal 
r e tr o g ressidn m mice By means of corpora lutea 
connm it was found that m mice the average amount 
of foetal mortahty leading to retrogression was 
10 8 per too normal foetuses Daniel and Kmg 
have wown for nuce and rats respectively that the 
does may become pregnant at the oestrus period 
which folkiWB withm twenty four hours after partun 
tion and that &e gestation period of the second 
htbtr u prolonged m some cases as much as ten days 
Tbia abnormal prolongation of the embryonic stages 
which IS due to inhibited implantation in the utennc 
mucosa can be used experimentally to detenmne 
the effect of unusually adverse conditions upon 
embryonic and festal mortahty Where the previous 
young were suckled less than six days the amount 
of mortahty rose to 17 6 per 100 normal foetuses 
while in prolonged gestations resulting from con 
tinned suckhng of previous young the amount of 
mortahty was further increase to 23 i The sex 
ratio of young bom in these two classes was respect 
ively 80 4 and 62 i males per 100 females amce 
the normal sex ratio of mice is not far from equohty 
this mverse correlation between the amount of feet il 
mortahty and the sex ratio of the survivmg foetuses 
suggests that mortahty dunng gratation lalh pre 
pondemtingly upon the males — R A Fuher The 
influence of ramfall on the yield of wheat lie 
Rothan sted dats for ramfall and wheat yields extend 
to 1834 these data have b«n utilised to calculate 
the avenge efiect on the yield of ram at different 
periods of the harvest year for plots under 13 different 
manunal treatments An extension of the method 
of partial correlation applicable when the number 
of independent vanates is very large and cm be 
arranged in a continuous senes is used The several 
plots show marked differences m their response to 
ram showmg that it is not impossible for the farmer 
to adapt his manunal treatment to a wet or dry 
season A large part of the differences may t>e 
asenbed to the effects of loss of soil mtrates by per 
eolation other effects not susceptible to this explana 
bon and nut hitherto anbcipated mclude the losses 
on the highly mtrogenous plots due to late summer 
ram The residual value of artificial mtrogenous 
manures appears from these results to be considerably 
greater thmi has been thought — D Thurtby Pelham 
The placcntabon of Hyrax Capensis The early 
development of Hyrax is unknown but there is no 
embeddmg of the blastocyst which undergoes its 
development in the utenne lumen The maternal 
epithelium w destroyed early by the trophoblast on 
all sides The tropmiblast is dmerenbatkl into two 
cytotrophoblasbc layers — (i) basal phagocybe layer 
(basal trophoblast) (2) c^ular network enclosmg 
lacunas of maternal blood (inner trophoblast) The 
gacentabon throws httle light on the afiimbes of 
Hyrax While it agrees with the placenta of rodents 
m being haemochonal it differs m its senary form 
Md the detailed character of its trophoblast Super 
fia^y It bears some resemblance to the placenta 
of Lfephas in loimry arrangement and great com 
plexity of allantoic vilh but in Hyrax there is no 
syncytial l^er of maternal tissue surroundmg the 
viui as in Elephas Our present knowledge of the 
placcntabon of Hyrax tends to emphasise the 
udated position the order occupies among Euthena 

Physical Soasty, October 26 — ^Dr Alexander 
Russell m the chair —S H Piper and E N»Crlndley 

NO 2820, VOL 112] 


The fine structure of some sodium salts of the fatty 
acids m soap curds X ray photographs of certam 
sodium salts of the fatty acids (soap curds) show 
hnes due to leflecbons from planes with very wide 
spaemgs of the order 40 A U These planar spamngs 
mcrease umformly with the number of CHj groups 
in the molecule mdicabng an effeebve length of 
I 25 A U for the CH, group These and other 
hnes can be accounted for by assummgthat the curds 
are in the smectic state desenbed by Fnedel — L A 
Owen md G D Preston X ray analysis of solid 
solutions The atomic structure of soud solubons 
of copper alummium alumuuum magnesium and 
copper nickel has been exammed by the X ray 
spectrometer In each case it was found that the 
solute atom replaces an atom m the latbce of the 
solvent the sulMbtubon bemg accompamed by a 
distorbon of the latbce The euteebe alloy of 
aluimnium and copper consists of a mixture of two 
disbnct substances with different space latbces one 
bemg CuAl. and the other a substance the space 
latbce of which cannot be disbnguished from that 
of pure alumimum The mtermetaUic compound 
CuAl, possesses a simple tetragonal latbce of side 
4 28 A U and axial rabo o 362 the copper atoms 
being at the comers and the alummium atoms at the 
centres of the four small faces The atomic structure 
of the compound CuAl resembles that of a solid 
solution of alummium m copper but the distorbon 
IS considerably greater The matenal lias a face 
cenbed tngonal latbce of side 3 89 A U and an 
angle between the axes of 94 6° the iii planes 
bemg composed alternately of alummium and copper 
atoms — Chatley Cohesion fhe consequences 
are discussed of assunung that the alternately posibve 
and negabvc atoms m a crystal may be bxiated as 
doublets atbacbng accordmg to an mverse fourth 
power law while the electron fields surroundmg the 
itomic nuclei repel according to an mverse tenth 
lower law The numerical results agree fairly well 
with the facts as regards the strain which moduces 
rupture m solids and as regards the rate of change 
of compressibihty with compression m hquids 

Linnean Society November i — ^Dr A B Rendle 
president m the (fiiaur — S Garside The forms of 
Hypoms steUata I inn f a South African species 
of Amaiylhdacese Four vanebes are distinguished 
one of these as yet undesenbed In each case the 
vanebes have constant vegetative characters but 
the flowers show a considerable range of colour 
vanabon of a conbnnous kind Important 
cytological characters of the upper epidermis of the 
peiianth lobes were desenbed with parbeular refer 
ence to the remarkable iridescent areas which occur 
in some vanebes Habitat may considerably in 
fluence the size of the plant but the vanetal char 
acters remam constant — A Baylis The host 
distnbubon of parasibc thread worms (nematodes) 
The nematodes parasitic hi vertebrates sluw great 
vanety m the extent to which they are limited to 
parbeular hosts Th^^ may be divided Inroadly 
into a section with more or less stnet specifiaty ' 
and a section with members occurring m vanoua 
hosts often of quite distantly related groups Many 
of the latter have an mtermediate host (commonly 
an mvertebrate) dunng their earher phases and these 
forms bemg mtroduced mto the final host at a 
more advanced stage than those which have a duoct 
development may be better able to adapt them 
selves to a vanety of final hosts Among forms vntli 
a direct devebpment those which show the strictest 
speoicity are probably the most specialised this 
being often correlated with specialisation m habits 
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or otherwise of the hosts while those which have a 
wide la^ have retained a pninitive adaptabihty — 
W N Awards On the cuticular structure of the 
Devonian plant Psilophyton Specimens of Pstfo 
pkyUm pnneefts Dawson from Gaspd (New Bruns 
wick) m which the cubcle is preserved show that as 
in the early land plants of the Rhynie Chert the stem 
is providra witii stomata IheM resemble m sue 
and distribution the stomata of Asteroxylon but 
have cuticle thickenings No stomata were seen on 
the highly cuUculansed spmes but these spmes do 
not resemble mtumescences of Rhynia and Psilo 
phyton IS probably nearer to Asteroxylon 

Aristotelian Society November 5 — Prof T Percy 
Nunn president m the chair — P Nunn (Pre 
sidential addiess) Saentific objects and common 
sense tl mgs The greatest achievement of the 
phwcal sciences is generally held to be the discovery 
behind the veil of common sense thmgs and observ 
able events of a world of scientific objects and 
unobservable events The primary quahties of 
common sense things are transferred without diffi 
culty to scientific objects Size mass and motion 
for exan pie belong to an electron m the same sense 
m which they belong to a fiymg bullet or to a planet 
Their matenahty being thus assumed these objects 
have constantly mcreased their hold upon the 
scientific mmd The philosophical question mvolved 
m this concept is whether objects can exist which 
only possess the pnmarv quahties of common sense 
thmgs and have none of their secondarv quahtira 
To resolve this problem we must have a satimact ry 
theory of the common sense thing Su(^ a theory 
IS that a thing is a structure embracmg and actually 
consistmg of all the sense data which common sense 
r^ards as quahties of the thifig and are presented to any 
perapient at any time or place Unless this doctnne 
IS hopelessly wrong tne pretension that scientific 
objects are the reahty of which the common sense 
world 18 but the appearance must be entirely 
abandoned The real achievement of science is not 
to have disclosed any reahty behind the veil of 
sensible tlmra but to have greatly extended and 
deepened and rationalised the scheme of the world 
revealed in perception 


Ipswich 

Prehistoric Society of East Angha (Autumn London 
meetmg) October 10 — H Bury (Presidential 
addres^ The distribution of palasoliths m the 
Hampshire basm with special reference to a palao 
hthic horizon separatmg levels at which implements 
are common from those m which they are extreme^ 
rare This horizon mdicatcs the mghest altitude 
reached by the nvers m palseohthic tunes the 
implements found at higher levels were buried during 
glacial conditions whm the normal drainage was 
tempormty obhterated The differences m the 
level of the horizon in the Hampshire Thames and 
Somme Basins res|>ectively (150 to 130 feet) are due 
to changes m the position of the nver mouths and 
not to local warpmgs of the earth s crust There is 
clear evidence from the New Forest and Bournemouth 
Plateaux that the nver fell and noee again m Lower 
Palseohthic tunes the total range of movefnent (100 
feet) agreemg exactly with the change from the third 
to w first terrace of the Somme which Commont 
attnbutes to the Chellean period But the English 
evidence makes it clear that tne subsequent rue of 
the nver (m or after Acheulean tunes) was much 
higher thm Commont admits and reached the 
extreme level of the Pabeolithic horizon Hie 
corresponding sea level is more difficult to ascertain 
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but evidence from the Isle of Wigfit pdhtts to 120 
feetOD— M C Burkitt The dboovery in norduot 
Spam of an mdustry which appears to be trannUoiMl 
between those of the late paueohthic and the opening 
ci the neohthic ages Masses of shells cemented ro 
the roo& of certam caves on the coast of the Astanki 
are accompenied by a stone hand pick made from a 
flat pebble fluted to a point the butt and nnder side 
bemg unworked This implement is found with 
accompanying shell middens to overlay deposits 
containing the typical harpoons of the Azilian 
mdustiy and is evidently earlier than the early 
neohthic stage — 'L. Armstrong The excavatuma 
undertaken at Gnmee Graves Norfolk during the 
past summer A survey of the site was made m 1922 
to ascertam the level at which the floor stone flint 
worked by the prehistoric mmers outcropped w the 
adjoinmg v'lllcy This season aided by a grant from 
the Percy bladen Memonal Trust excavations were 
made with the view of deternunmg whether a phase 
of mining could be traced on the hill slope eaihar 
than the large gallened pits sunk from the top of tiie 
adjoimng hul A type of flmt mine was duoovered 
m which the radiatmg galleries were absent descent 
was made by aid of rough steps left m the chalk 
these were excavated by small hsmd picks of splintered 
bone which m one case urns human No trace of 
these pits can be detected on the surface they are 
filled with an extremely compact depoeit of chalk 
Thus they are in direct contrast to the conditions 
m the long known pits of Gnmes Graves which 
seems to indicate a more ancient period of workmg 
A glacial disturbance of the sides of the valley has 
thrust up a senes of blocks of the flint towanu the 
surface which would probably attract the attention 
of the flint bnnters — A G Wade Ancient flmt 
mmes at Stoke Down Sussex (v Nature October 20 
P 597) 


Paris 

Academy of Saences October 22 — M Albm Haller 
m the chair — H Deslsndres An equatorial of a new 
tjrpe named the table equate nal mtended especially 
for researches m physical astronomy — A Cbitelet 
The properties of finite Abehm groups — ^A Bloch 
The paratactic circles and the cychd of Dnpm — 
M Hsdainard Remarks on the preceding com 
muiucation — ^Maunce Gevrey Some properties of 
quasi analytical functions of one or more variables — 
twaldBonr Nearly periodic functions — G Valiron 
The theorem of Picard Borel — A Guillet The syn 
chronisatioi of circular movements — M Huguenard 
A method for the absolute measurement of the 
velocity of a current of air This method utilises 
a novel principle During the passage of an electric 
spark m oir m addition to the sound wave a httle 
cloud of warm air is formed which can be rendered 
visible by means of a second spark placed on the 
axis of the first If the oir is movmg this clond b 
earned along at the velocity of the air current and 
its poeibon determined by eye for low velocities or 
photographically for high veloaties A diagram and 
descnption of the apparatns is given it is not 
necessary to know the temperature or preesuie of 
the gas nor the velocity qi sound and very high 
velodties can be readily measured by this meuod 
Manus Psscsl Observahons on the note by M P 
NoaiUon on Superficial circulation — P Idrae 
The structure of sea wmds and their utilisation for 
hovenng flight A summary of the results of expeii 
ments on the movements of air currents over the 
sea earned out dunng the autumn at the hghthauae 
of Jument d Ouessant — ^Alex Vtronnet The evotu 
tion of the trajectory of a star m a resistant medium 
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the bBtttad piobleffl Ladnka Gorota^ Th^ 
difflliiutioii m mtenaity in the red portion of the 
aoler ndntioa obaerVed m Europe and at the 
eaoatdir The measatemente were made with bi 
nietidbc actinometen ( Mi ch e bon aptem) fumiabed 
with ookniKbd glewe e Between the equator and 
latitude ja* N there is a progr es sive increase m the 
intensity td the red portion of the solar radiation 
as the distance from the equator mcreases — P 
Lambert G D4Jardln and D Cnalonge An attempt 
to prove the existence at high altitude of -i solar 
tadmtuHi in the eztmne ultra violet Photographs 
of the solar spectrum were made with a specif 
desijpied spectromph at the Vallot Observatory at 
the summit of Mt Blanc the eimriments bemg 
specially directed to detMt ultra violet hght between 
the wave lengths 1900 A and ai^o A The results 


oxygen may possess absorption bonds m this region I 
and this pomt is to be the sulnect of further expen 
ments — F Wolfers Ihe difiusion of the X rays 
and Bragg s law The work of StenstrOm Siegbahn 
Hjalmar and Duane and Patterson has shown that 
Braggs law cXiausma is not ngorously true the 
angiM measured m the higher orders being a httle < 
too small The author shows that it is possible to 
explam these deviatums m a manner compatible with 
the quanta theory assuming only that diffusion m 
a crystal of any substance is or the same nature 
The deviations calculated from the theory thus 
developed are compared with the measurements of 
Hjalmar — Darmoia and J Pfein Cryoscopy in 
Na|S04 loH.O The molecular magmtude of the | 
malates molybdates and molybdomalates Cry j 
scopic measurements show that these complex 
molybdic acids are all denved from two molecules 1 
of malic acid — Paul Pascal The constitution and 1 
evolution of the metallic oxides and hydroxides 
Magnetic analysis serves to distinguish water of 
hvdration from water of constitution Applications 
ot the method to the cases of cadmium hydroxide 
magnesium hydroxide and zmc Iwdroxide are given 
m detail — P Brenans and C Prost The p lod 
oxybenzoic acids Descnption of the preparation 
of the lodo derivatives of para oxybenzoic aud 
C,H,I(OH)(CX) OID (3 4 I) and C,H,Ia (OH)(CO OH) 
(35 4 i) — E Kohn Abrsst and J Ricardom 
A new method of estimating hydrocyanic acid m 
cyanogenetic plants The hydrocyanic acid is re 


of air pamed for a period of eight hours — A Baldit 
The traiectones of storms and their sphttingup mto 
two — ^Slarc Bndsl and Pierre Delauney Ihe pro 
perties of locoglossm and its products of hydrolysis 
glucose and loroglossigemne Loroglossm under the 
action of emulsin gives glucose and a new substance 
lotoglossigenme The latter has been obtamed m 
the crystalline form but m a quantity too small for 
complm analysis -~C Fromageot The influence of 
the concentration of salts m sea water on the assimila 
txm of green Algae The mtensity of the photo 
smthesis varies appreciably with the concentration 
(H the medium ^mere is an optimum saline con j 
centration for the photosynthesis and this concentre j 
» Mscasely that of sea water —F W T Hunger ! 
The nature of the cocoanut pearl and its formation — 1 
Georges Clauds The transformation of ammonia 
mto rertUiser — J Athanasiu The nervous motive 
dnetOT of the heart and the nature of the contraction 
^ m myocardium — Charles Bsnoit and Andid I 

« HtlbMnnsr The antagonism of radiations Physio ' 
and therapeutic consequences In the field 
. siology the effect of im^tion by ifltia violet ' 
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light IS mcreased both m intensity and rapidity by 
a preluninanr infra red irradiation On the other 
hand the efiects tend to be neutralised W a sub 
sequent infra red irradiation — Jacques PsUscrin 
A new apodal fish from the Bay of Califbmia and its 
biology — J I^gendrs The zoophilia of certain 
mosqmtoes and its apphcation to prophylaxy In 
some regions CvXtx pi^etu and AnopHtUs maeult 
ptnnts both attack man but it has been noted that 
at a coast station m Bnttany where these species 
are present together neither attacks man It is 
suggested that one of these insects might be used to 
suppress the other and an experiment m this direction 
has been started — A Vandel The existence and 
conditions of parthenogenesis m a terrestrial Isopod 
Tnchontscus {Spilonttciu) promsonus — Desgrsx 
H Bisrry and F Rsthery The utihty of vitamm B 
and of levulose m the cure by msuhn 1 he transitory 
effect of msuhn m diabetes may be increased and 
prolonged by a suitable food regime The addition 
of either vitamin B or levulose or a mixture of both, 
allows the msuhn mjections to be made at lonnr 
mtervals and thus increases the useful effect of a 

f iven amount of this snbstance — Mme J Samuel 
attts The corpuscular nature of the radiation 
responsible for the phenomenon of necrosis (produced 
by the X rays) -ind on the best thickness of the 
filters — Sluys The creation of multiple foci of 
the secondary p radiation m the middle of the tissues 
for a therapeutic purpose — Charles Richet and Jean 
Ctiice Lo<^ sera therapy m ncute infantile gastro 
enteritis 

Sydney 

Lmnean Society of New South Wales August 29 — 
Mr A h Basset Hull president m the chair-— 
Ver i Irwin Simth Studies m hie histones of 
Australian Diptera Brachycera u Asihdse No 1 
Catalogue of the species of Asihdae of which the 
earher sUges have been recorded Asihdce No 2 
Notes on the egg 1 tying eggs and young larvae of 
Neoaratus herewes Wied Larvae were hatched from 
eggs laid by a fcm-ile in captivity The eggs srere 
1112 mm long and o 40 o 43 mm broad and the 
newly batched larvae were 2226 mm long The 
eggs arc distinguished by a characteristic pattern m 
dark pigment on the inner layer of the shell — 
J McLuckie Studies m symbiosis v A contnbu 
tion to the physiology of Gastrodta usamotdes (R Br ) 
An account of the mycorbiza amd the 1»ctena 
associated with the rhizomes of the species and 
tiicir relition to the higher plant The nntntiva 
phase of the usociation of fungad h^hae bacteria 
and Orchid is also discussed — J M Petris Studies 
m plant pigments 1 The yexlow colourmg matter 
of the Acacias Four different species of Acama 
(A dtscclor A hmfolva A dtcwrrtnt and A longt 
folia) have been exammed to ascertaun the nature 
of the colourmg matter of their yellow mfiorescences 
The water soluble yellow pigment was a glucoude 
ofkaempferol which exists m the flowers au a rnamooee 
glucoside no free flavonol was found The Acacia 
tannins were composed of phloroglucmol proto 


lai^ amounts of red pblobaphene anhydrides ihe 
carotm and xanthoiffiyll as plastid pigments were 
present m amounts homo 14 too 3 percent and the 
wvonol about o 06 per cent o< the fresh flowers — 
E W Ferguun Revision of the Amyctendes 
(Coleoptera) Ft vm The Euomides There u no 
Bing(le character separatmg this mup from the 
resaainder of the subfamily All the desenbed 
species are reviewed and m many cases redesenbed 
fnim the types The descriptions of ten new species 
and two new varieties are mcluded 
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The Development of Cotton>growing in 
the British Empire^ 

I N the years before the War the exportable surplus of 
cotton from the Umted States was well over 4000 
millions of pounds or 8 millions of bales of 500 lb 
each At the present tune it is only about 4} millions 
of bales (m very approximate figures) and there does 
not seem much possibihty of any mcrease This is due 
to various causes chief among which may be men 
tioned (r) the ravages of the cotton boll weevd which 
has now after thirty years have passed since its first 
mvasion spread over the whole cotton growmg region 
of the Southern States and (3) the fact that the United 
States arc every year consummg more and more cotton 
for the s ipply of their own mills The demand for 
cotton goods m America seems msatiable and is one 
of the principal factors m bringing about the present 
unfort nate situation m the Bntish cotton mdustry 
American c tton the fibre (or staple) of which is from 
an mch to an mch and one eighth m length provides 
the enon lous bulk of the supply for Lancashire the 
mills of which are constructed to deal with cotton of 
this length and cannot at a moment s notice be altered 
to suit any other kind Nor is there anv other kind 
available n sufficient quantity to say nothing of the 
fact that the demand is for goods of the present quality, 
which could not be equalled by spuming a cotton of 
shorter staple The confusion of the exchanges the 
diminished purchasmg power of contmental nations, 
and the smaller demand from India have all contn 
buted to lower the demand for Lancashire fabrics but 
can scarcely go m ich further m that direction and the 
consumption in America is mcreasing Any rise m the 
Old World demand would cause the shortage to be felt 
even more acutely than it is and even at present it is a 
very senous matter which is reflected m the very high 
price at which cotton stands Amencan iniddhng (the 
standard of the market) is now (Nov 8) at 19384. 
per lb agamst an average of 6 464 m 1914 
In these circumstances the mcreased production of 
cotton of staple approximately equal to mridlmg 
Amencan and elsewhere than m the United States, 
has become an Argent necessity, if the greatest manu* 
fectunng mdustry of Great Bntam— upon which it u 
estimated that ten millions of people are dependent — 
is not to fall upon very evil days which may mean 
widespread unemployment and distress Among the 
most obvious countries m lyhich to set to work to 
remedv the matter are those comprised withm the 
Bntish Empire Dependence upon them for the supply 
of raw cotton would also bnng other advantages m its 

Empta Cotton Giowtaf Cotpontloa fiapoct of tbo AdminiitnUva 

I Couse PnMnUdatttaoMcandinaiialioiMnlBMotiocoBOatoimn. 
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tram— It would give a fiDip to colonial development, it 
would reduce the payments to be made to the United 
States, and would save paying m depreciated currency 
Already for twenty years the British Cotton Growing 
Association has been devotmg much money and effort 
to this object, and with considerable success— to such 
an extent, mdeed that the first and most difficult comer 
has been turned m several of the colomes, where cotton 
IS now established among the possible crops that may 
be grown for profit For some time, however, it has 
been felt that still greater and more widely organised 
effort IS needed, and with this object m view there has 
been formed the Lmpne Cotton Growing Corporation, 
the sources of the funds of which are a capital grant 
from Government and a compulsory levy of 6d upon 
every 500 lb of cotton purchased by spmners The 
second annual meetmg has just been held, under the 
presidency of Lord Derby 

Our thoughts turn naturally and first of all to India, 
as the second largest producer of cotton m the world 
At present, however, that country counts for httle so 
far as Lancashire is concerned though produemg every 
year some 4) 5 million bales Only 343 000 were sent 
to Great Bntam m the year endmg July 31 last, and 
only 107 000 were consumed The bulk of the cotton, 
which IS mostly of short staple and poor quality, is used 
m Indian nulls, or export^ to Japan, and to a less 
degree to the contment of Europe The locally made 
cloth, though somewhat coarse m texture, is of excellent 
wearmg quahty, and satufics at a moderate cost a great 
part of the local demand 

As there seems to be small chance of growmg m 
India withm a short time large quantities of the longer 
stapled cotton which Lancashire needs,attention must be 
directed to Africa and Australia The Asiatic portions 
of the Empire outside India are m general too wet for 
the successful cultivation of cotton upon the large scale, 
whibt the West Indies have already devoted much of 
them small available area to the production of Sea 
Island cotton, which has the longest and finest fibre 
of all The market for this cotton is but a small 
one, and the few thousand bales which are exported 
from the West Indies supply practically all of its 
requirements 

By far the largest producer m Ainca, and one of the 
most important m the world, on account of the fine 
quality and long staple of its cotton, is Egypt Recent 
politick changes, however, have excluded this country 
from the Empire, and it remains to be seen whether the 
effect of these may not be to make even worse the 
present difficult situation m cotton, by mvolving a 
fallingoff m production, or a deterioration of the 
quahty or leng^ of staple 

In the rest of Africa the cultivation of cotton for 
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export IS still comparatively new, and that it exists at 
all is due to the work of the British Cotton Growing 
Association referred to above Cotton>growmg is now 
becoming of serious importance m the Sudan, m 
Uganda, and m Nigeria, while South Africa, Tangan- 
yika, and other parts are making a good start In 
all of them the export is inc r easi n g, and m Uganda 
it now reaches the respectable figure of about 90,000 
bales annually (Lancashire now uses about 3 million 
bales of American cotton) 1 he unportant fact is that 
the comer has been turned, and many people know that 
cotton can be cultivated to a profit m these regions, so 
that others will probably follow their example, and the 
export will uicrease After havmg cultivate cotton 
for some years people will be less likely to abandon it 
m the event of an unpropitious year, and the cultiva- 
tion will be much more likely to be permanent 

While m tropical Africa the crop is mainly m the 
hands of the natives of the country, there appears to be 
a good prospect that portions of South Africa may offer 
good prospects and suitable conditions for cultivation 
by people of European descent 

Fmally, we must consider Australia where the 
cultivation of cotton is earned on by white men 
Queensland and New South Wales are provmg to be 
excellently well suited to the crop, and the pnncipal 
thmg that remams to be seen is whether the pobey of 
a white Australu will allow of enough labour for 
important extension If this extension can take place, 
Austraba should become a factor of senous importance 
upon the cotton markets 

The unport mto Lancasture of Empure grown cotton 
IS as yet but small compared to the enormous quantitiea 
amvmg from the ^encan contment, north and 
south, but It IS by no means unimportant, and there is 
every reason to hope that at no very distant period, 
under the fostermg care of the Empire Cotton Growmg 
Corporation, it may reach a milbon boles, or about a 
quarter of the consumptum 

The work of the Corporation is at present m its initial 
sU^ A separate committee is at work m India upcm 
somewhat similar bnes, aided by a cess of 4 annas on 
every bale of cotton used or exported Specialists 
have been appomted to report on prospects and 
conditions m South Africa and elsewhere, and some of 
the Afnum colonies are being helped by grants made 
to their agricultural departments for the express 
purpose of work upon cotton under the supervision of 
specialists appomt^ by the Corporation Research is 
under way m St Vmcent, grants in-aid are being made 
to institutions conducting research m Great Bntam, 
and the question of estabbshmg a research station m 
some cotton growmg cdUntry is under consideraticm. 
A number of studentships have been given, and the 
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meo bemg tnun«d at the l!B|>enia College of 
l^opieal Agriculture, Tmudad, at Camteidge, and 
elsewhere, while some of those who have finished their 
training are bemg employed m the African and other 
colonies m supervising work with cotton under the 
charge of the specialists A large illustrative exhibit 
IS being prepaid for the British Empue Exhibition 
at Wembley next year, a journal is bemg started 
under the ^itorship of Dr J C Willis, F R S , and 
in many other ways the Corporation is settling to work 
at the gigantic problem before it 
It IS clear that the activities of the Corporation will 
be likely to result m a considerable demand for men of 
the right kind, and at present there is difiiculty m 
finding these Highly tramed agncnltunsta with know 
ledge of Lotton-growmg are difficult to discover, nor 
does the supply of young men who have taken a degree 
m pure science and followed this with some agncul 
tural trammg meet the demand which at present exists 
m this new branch of saentific tropical agriculture 


The Forests of India 

The Forests of India By Prof F P Stebbing In 
j vols Vol I Pp XV +548+^7 plates Vol a 
The DeveHopment of tiu Indian Forest Service 
Pp XU + 633 + 36 plates (London John Lane, Fhe 
Bodley Ltd , 1933-1923 ) 435 net each 

P ROF STEBBIKG’S work deals with the history 
of forest conservancy m India from the time of 
the recent Post Tertiary period to the present time 
In volume 1 he gives the history from the earhest date 
to the year 1864 , m volume u from 1864 to 1900 , 
the period 1900 to the present time is reserved for 
volume m , not yet published The matter assigned 
to volume 1 is further divided mto four sub periods, 
the last of which comprises the years 1857-1863 
Volume u is divided mto two sub penods the first of 
which comprises the years 1864-1870 fhe author 
then, m a way, throws these two sub penods together 
agam and says that the fourteen years, 1857-1870, 
witnessed {he true foundation of forest conservancy 
m the different provmces of the Indian Empire 
In the eariy part of volume 1 the general features 
of India are mdicated, its geography, geological 
features, dimate, the dutnbution and the general char* 
acter of the forests at the time of the arrival of the 
English m India Fire, shifting cultivation, and care- 
less utilisation had considerably reduced the area of the 
forests and changed their composition, a process which 
went on, practically unchecked, until the middle of the 
nmeteenth century The East India Company penod- 
ically directed attenUon to the mischief and ur^ the 
adoption of measures to stop it, but the Government 
of country did not take action untiltt{ie Bombay 
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Dockyards ran short of timber for naval construction 
A timber agency was set up early m the nmeteenth 
century, but abolished agam m 1833, m consequence 
of its arbitrary proceedings For some tune after this, 
any small progress was due more to the exertions of 
active mdividuals m the services than to the Govern- 
ment as a whole Among these Mr ConoUy, the 
Collector of Malabar, stands out He started the well- 
known Nilambur teak plantation m 1843 Thu was 
so successful that it proved the possibility of making 
forest conservancy m India financially profitable Other 
examples are the activity of Dr Gibson m Bombay, Dr 
Qeghom m Mysore and Madras, and Dr Walhch, Capt 
Tremenheere, and Mr Colvm m Burma These ofiicers 
and many others did, no doubt, a great deal of good, 
but their efforts were dujomted , however, they created 
a feelmg that action on a definite plan was wanted 

In 1855 Lord Dalhousie took up the matter Hu 
first step was to appomt Dr Brandu supenntendent 
of the Pegu teak forests Ihe latter jomed m Burma 
m 1856 and, supported by Major Phayre, the Com- 
missioner of Pegu, dunng the follow mg six years he 
saved the Lower Burma teak forest from the threatenmg 
destruction Soon after the effect of the Mutmy had 
somewhat subsided, the Government of India began 
to occupy Itself with the question of more effective 
forest conservancy generally Dr Qeghom was 
called up from Madras m i86t to advise about 
forest conservancy m Upper India, and a year later 
Dr Brandu (it u said on Dr Qeghom’s suggestion) 
was brought up from Burma to jom m the work In 
1864 the Government, with the approval of the Secre- 
tary of State for India, establuhed a regular Forest 
Department with Dr Brandis as first Inspector- 
General of Forests 

Dr Brandu wrns a man of saence, of great know- 
ledge and endowed with a remarkable workmg 
power He had recognised in Burma that lastmg 
benefit could not be achieved without placmg the 
forest busmess on a legal basu and he succeeded m 
havmg a speual Forest Act passed in 1865 That 
Act had, however, a great defect it did not provide 
a legal inquiry and regulation of rights of third persons 
ui the areas proposed for permanent State forests 
Hence, m 1868 Brandu proposed a revised Act, and 
thu proposal led to a protracted discussion which did 
not end until 1878, when the Indian Forest Act passed 
the Legulative Council It u still m force with some 
nunor additions, but special Act^ were passed for Burma 
and Madras based on the same pimciples as the Indian 
Act but providmg for some provmoal differences All 
these Acts give power to mquire mto, regulate, and, if 
necessary, commute the rights of third persons m areas 
declared or proposed as Reserved State Forests , to 
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establish village forests to be managed for the benefit 
of local communities , to protect the forests generally 
as well as their produce , to oiganise the adromistration 
and working of the forests, and alhed matters 

Brandis, on takmg charge of the Department, found 
the existmg staff sadly deficient There were some 
excellent administrators m it, mostly military officers, 
mcludmg medical men, but there was little knowledge 
of systematic management with tlie object of securmg 
a sustained yield m the future His plan from the 
outset, was to obtam a suffiaent number of scientificall) 
tramed officers, to start the treatment of the forests on 
the right lines and to utilise them for the trainmg of 
Indians to fill the posts of rangers and foresters, 
promotion to the supenor grade bemg open to those 
who were fit for it There being, at that time, no 
opportunity m India or m Bntain to acquire a high 
standard of scientific forestry, Brandis proposed to 
send young Englishmen for the necessary instructian 
to the Contment Germany and France, where system- 
atic forest management had been practised for more 
than a century In the meantime the service m the 
several provmces of India was organised -is well as 
possible I he formation of Reserved State Forests 
was commenced, the methods of exploitation im- 
proved, the general protection of the forests effected, 
and especially fire protection commenced, the latter 
being maugurated successfully by Capt Pearson m the 
Central Provmces Shifting cultivation m the valuable 
parts of the forests was restricted or at any rate regu 
lated, Uungya teak cultivation m connexion with 
shifting cultivation mtroduced m Burma, whence it 
has spread to other parts of India and produced highly 
important results 

From the very beginnmg Brandis drew up preliminary 
working plans for the forests which he visited, a practice 
which he continued up to the time of his leavmg India 
Other officers followed his example, but, as the admuus- 
tration had to a considerable extent been provmcudised, 
there was no secunty for the plans bemg executed 
When Dr Schhch took over the Inspector Generalship 
from Dr Brandis m i88i, he recognised that, to secure 
a continuous yield from the forests m the future, steps 
must be taken to push on the preparation of workmg 
plans based on the prmciple of a sustamed yield, and 
especially to secure the execution of the plans when 
once sanctioned by Government He obtamed the 
sanction of the Government of India and of the Secre- 
tary of State for India for the establishment of a 
Working Plans Branch under the supervision of the 
Inspector General, assisted by an Assistant Inspector- 
Gmieral The plans were prepared under the direction 
the local governments, but the Inspector-General 
had to be consulted as to the Imes on which they were 
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to be drawn up, and, when once af^roved by the local 
government, he was kept informed of the progress of 
execution, so that he could direct the attiation of the 
local government to any deviation from the sanctioned 
provisions It was foreseen at the time that, as the 
operations of the Department developed, the control 
would have to be handed over to the local authorities, 
and this has now actually been done The establish- 
ment of this branch was, as Prof Stebbmg states m 
volume u , considered “ an epoch-making move for- 
ward *' As a result nearly all unportant forests are 
now worked under the provisions of well prepared 
plans , moreover, the yield capaaty of the forests 
became known and can safely be worked up to, while 
a great store of valuable information bearing on the 
silviculture and general management of the forests was 
put on record It is not too much to say that the estab- 
lishment of the Working Plan Branch was a forerunner of 
the Forest Research Institute at Dehia Dun, which, how- 
ever, did not come until twenty two years afterwards 
Prof Stebbmg deals m detail with the development 
of the education of the staff, both supenor and sub- 
ordmate The reermts for the former continued to be 
educated on the Continent until 1886, but m 1885 the 
first School of Forestry m Bntam was opened at 
Cooper s Hill The organisation of this was entrusted 
to Sir William Schlich It remamed at Cooper’s Hill 
until 1905, when it was tiansfeired to the Umveisity 
of Oxford As soon as a suffiaent number of duly 
qualified teachers of forestry had been secured, the 
establishment of an Indian School of Forestry at Dehra 
Dun was effected, m 1878, for the trainmg of the 
ranger class of officers It was gradually unproved, so 
that by 1900 it had been brought up to a standard 
which made it possible to undertake the mstruction of 
the recruits of the provmaal part of the controlhng 
staff Indeed, it is hkely that soon the whole of the 
superior staff will be educated at Dehra Dun 
Prof Stebbmg says m the preface to volume u that 
the fourteen years, 1857 to 1870, witnessed the true 
foundation of forest conservancy ip the different 
provmces of the Indum Empue, and that the work 
vdnch was undertaken durmg the period 1871-1900 
was the natural corollary and outcome of the Imes laid 
down between 1857 and 1870 This is, m our opimon, an 
exaggerated view, because, as has beoi mdicated above, 
several of the most important measures which secured 
the success of the whole undertakmg were conceived 
and mtroduced durmg the penod 1870-1900 Not 
only was all the spade-work done during the latter 
penod, but also rational forest conservancy became an 
established fact Not far short of 100,000 square qnles 
had defimtely become permanent State forests, the 
greater part of these were woriced accordmg to tfte 
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fOOvinoflB ot wdb-prepared irmkm$ piatu, more than 
half tba area was protected agaust tbt annually re 
cnmng forest fires, most of these areas had been 
surveyed and mapped , the education of the staff had 
reached a high standard, and, last but not least, a 
remarkable amount of research had been accomplished 
during the period, as evidenced by such works as 
Bmndis’s “ Forest Flora of North West and Central 
India,” a book of such excellence that the author was 
forthwithelectedafellowoftheRoyalSoaety, Gamble’s 
‘ Manual of Indian Timbers ’ and his great work on 
Indian Bamboos ” , and Baden Powell’s “ Forest Law ” 
Nor should it be forgotten that the greater part of the 
material with which Brandis dealt m that monumental 
work entitled ‘ Indian Trees ’ was collected dunng 
the second half of last century, although the book 
was not published until 1906 It would lead too far 
to mention works on forestry proper The Indian 
Fortster vras started by Sir William Schlich m 1875 
Prof Stebbing calls it a mme of mformation from a 
perusal of which a great deal is to be learned A great 
quantity of observations on the silviculture of Indian 
trees is mcorporated m numerous reports, and it has 
only lately been collected and made available to 
foresters generdly Unfortunately, the establishment 
of the Forest Research Institute at Dehra Dun was 
too long delayed, but what part of the Empire has 
not sinned m the same manner ? 

Twenty chapters of volume 1 and ten chapters of 
volume u are devoted to a description of the progress m 
forest conservancy m the several provmces of India 
The last chapter of volume u contams an appreciation 
of three Inspectors General of Forestry Prof Stebbmg 
gives the text of resolutions by the Government of 
India acknowledgmg the services of Sir Dietnch Brandis 
and of Mr Ribbentrop, and remarks that no such 
resolution was passed acknowledgmg the services of Sm 
William Schhch The latter statement is not correct, 
as a resolution acknowledging the valuable and dis 
tinguished services of the last-mentioned was passed 
by the Gpvemor General m Council on February 7 
and published m the GaseOe of India of February 9, 
1889 

Apart from some passages which might be questioned 
by past or present members of the Indian Forest Service, 
Prof Stebbmg has produced a very full account of 
the devdopment of Indian forest conservancy up to the 
year 1900 It is based on the study of a vast number 
of works and writings, among which Ribbentrop s 
“ Forestry m British India ” takes a promment place 
A rainfall map is attached to volume i , and a general 
map of India to volume u Sixty-three artisuc lUus- 
tmtions are inserted, and they serve as pleasmg resting- 
plaoes dunng the pomsal of the book 
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Cambridge dlograpbies. 

Alumm CttntabnpoHsu a Btopapltual last all 
known Students, Graduates, and Holders of Office at 
the University of Cambridge, from the Earliest Times 
to 1900 Complied by Dr John Venn and J A 
Venn Part 1 From the Eariiest Times to 1751 
Vol a Dabbs— Juxton Pp v+492 (Cambridge 
at the University Press, 1933 ) 7/ lor net 

T he second volume of this monument of mdustry 
and antiquarian research cames the list Of 
members of Cambndge Umversity pnor to 1751 down 
to the name of Juxton The first four volumes, cover- 
mg the whole of the early penod, are to be published 
by the end of next year, and the editors now ask for 
additions and corrections to the data already published 
In the present volume, among men of saence of 
repute wc note the names of De Moivre, a Protestant 
refugee from France, and Sir Kenelm Digby, one of 
the original members of the Royal Soaety, who was 
at one tune banished to France , Thomas Gale, regius 
professor of Greek and first secretary to the Royal 
Society, J Flamsteed, first Astronomer Royal, and 
Jeremiah Horrox, a ho predicted and observed the 
transit of Venus m 1639 , Gilbert, the physicist, and 
William Harvey and Glisson among many distinguidied 
members of the medical profession Of those who com- 
bined eminence m two dutinct branches of science may 
be mentioned Dacres, who was professor of geometry 
and censor of the Royal College of Physicians Of those 
known more widely m a different <phere we note John 
Dryden, who was discommuned for contumacy to the 
Vice Master of Tnnity , the Duke of Northumberland, 
Chancellor to the University m 1551, who was executed 
on Tower Hill , N Laton, first master at the school m 
Cambndge, Mass , which afterwards became Harvard 
Col]^;e — and John Harvard himself Orlando Gibbons, 
Thomas Gray, George Herbert, Robert Hemck, and 
Ben Jonson bear witness to Cambndge s contmued love 
of the muses , the name of Judge Jeffreys stnkes another 
note as also do the names of Erasmus, Thomas Gresham, 
founder of the Royal Exchange, and Thomas Hobbes 
Amongst distmguished Cambndge famihes we find 
the Darwms and the Howards The latter m their 
history bear witness to the religious disputes whidi 
have m the past left their stamp on Cambndge as on 
England Martyrs on both sides were educated there 
The position of Cambndge m the Qvil War is suggested 
by the names of Fairfax, Fleetwood, Hesilng, and Hollis, 
though the Earl of Montrose represents the other side 
Among the pomts of human rafher than of histoncal 
interest we may note the sentence of transportation cm 
Henry Justice for stealing books from the Umversity 
Lihri^, and the history of Adam Elhot, a slave to 
X I 
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Moonsh pirates P^cis Dawes, who hanged himself 
with the chapel bell rope, mvist have had a gnm sense 
of humour Lastly, the modem touch givmg the sense 
of contmuity in the history of Cambridge is supplied 
by W illiam Hawteyne, who went out as an sumy 
explain m Flanders and Germany 

The Quest Expedition and its Lessons 

Siackletons Last Voyage the Story of the •• Quest" By 
Comdr Frank Wild From the 0 £Scial Journal and 
Pnvate Diary kept by Dr A H Mackhn Pp xvn- 
37a + 100 plates (lindon New York, Toronto and 
Melbourne Cassell and Co Ltd , 1933 ) 30s net 

C LOSE upon the heels of the excellent ” Life of 
Sir Ernest Shackleton byDr H R Mdl, comes 
the storj of his last voyage It is told by his old com- 
rade m adventure, who took part m all the expeditions 
with which Shackleton was connected, and whose expen 
ence of Antarctic bfe was even greater than Shackleton’s 
Commander Wild is assisted m his literary labour by a 
member of the expedition who seems to have been in- 
valuable at every turn. Dr A H Macklm 
The tale is told m a plam, straightforward manner 
which reflects the character of the waters, who ask 
neither for eulogy nor for sympathy, although both will 
be readily forthcommg Of the success they hoped for 
there was but little, of the bitterness of thwarted plans 
there was much, but there is small menbon of either 
The events of the voyage are duly chromcled, and 
comment is usually reduced to the muumum The 
mam features of these events are already well known 
through the medium of the daily press, but the book 
adds to them so much m the way of personal detail, 
and the pros and cons of the decisions which were made, 
that we recognise at once the inadequacy of a press 
narrative 

The expedition was unfortunate almost throughout, 
and the story resolves itself mto a tale of misfortunes 
endured or overcome, many but not all of which were 
unavoidable The crowning misfortune, the loss of 
Its leader before the expedition had even reached its 
cruismg ground, would have wrecked the future of 
most exi^itions, and it is this which absorbs one's 
mterest and overshadows the other madents to a great 
extent Every reader, and espeaally those with 
Antarcuc expenence, will admire the spint of Wild's 
decision to ' carry mi ’ after the death of the leader , 
mdeed, in the circunutances as given m this book, none 
would have blamed hun bad he turned back 
Jt IS the duty of every leader of an expedition to 
wnte Its narrative, the tale of the things done , but as 
he wntes it we suspect that he writes a second one m 
MO. 3831, VOL. 113 ] 


his own mind, the tale of the tbmgs left undone Mid ^ 
things he did unwisely, and there cm be no doubt thl|t 
the one whidi does not reach the prmter is the mote 
valuable of the two It is m no unfnendly spirit, and 
with the greatest admiration for all the actors m the 
story, that we propose to exanune some of the causes of 
misfortune, causes which must be wnt large m Com- 
mander Wdd's own mmd as thmgs he would avoid next 
tune It 18 the business of those mterested in polar 
exploration to extract the lessons of the past as well 
as to applaud its successes 

With so popular a leader, so varied a programme, 
and so small a ship, it was perhaps mevitable that the 
expedition should have become Ac prey of Ae sensa- 
tion-monger reporter before it started SuA a fate 
should rank perhaps as a nuisance raAer than as a 
misforAnc, but it was scarcely fair ei Aer to the leader, 
harassed wiA Ae thousand details of preparation, or 
to Ae members, most of whom bad Aeir polar spurs 
yet to wm, to find the press foUowmg every movement, 
publishmg every plan, and featunng ' every detail 
down to Ac ship s cat 

Beside suA a small matter, Ae enforced change of 
plans at a late date was a very real misfortune The 
fundamental character of this change, for whiA but a 
few months was available, u perhaps not appreciated 
by the general reader, to whom the Arctic and Ae 
Antarctic are merely opposite poles of cold and un- 
pleasantness The change was really from a short 
NorA Atlantic voyage followed by sledgmg exploration 
m Ae Seaufort Sea — essentially a land expedition, m 
fact— to an oceanographical cruise m Ae stornuest seas 
of Ae world, essentially a ship expedition We de|flore 
Ae change for oAer reasons, for we bAeve that a 
leader wiA the quahbes of Shackleton, and followed by 
Ae men he bad selected, would have made great dis- 
covenes m Ae blank spaces of Ae Beaufort Sea 
Indeed, only Ae most urgent circumstances could have 
prevailed on Ae leader to make such a change, orcum* 
stances not at all covered by the phrase, " as it was 
too late to catA Ae Arcbc open season Ae norAern 
expedition was cancelled ’ 

Even so, we Amk that success would have been 
somehow achieved were it not that Ae element of 
hurry now came doubly mto Ae preparations, an 
element whiA must have been responsible for the 
totally inadequate survey of Ae Quesfs boilers and 
engines, Ae defects m wbiA cnppled Ae expeditum 
from Ae moment it left England It is sad to read, 
for example, that only after infimte delay and expense, 
enforemg vital changes m Ae plans— in fact, only after 
reaching Sou A Georgiar— was it found on consulting the 
ship B record that the boilers were thirty-mie years old, 
and Commander Wild marks his surprise and chagrin by 
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pnnting the fact m itabcs WhiU tfaew fundamentals 
were somehow overlooked, the ship was equipped with 
an array of special fittings such as no former polar ship 
could boast — enclosed bridge, dear-view screens, gyro- 
scopic compasses, double set of wireless, etc — all very 
helpful, no doubt, but one can unagme the remarks of 
the ship s officers when, though surrounded by these 
devices, they had to nurse a l^y boiler and a crank- 
shaft out of the true 

The imtial cost of the Quest, a small wooden vessel of 
135 tons, was 11,000/ , and we vnagme that before she 
returned at least as much again must have been spent 
upon her Even allowing for the fact that she was 
bought when the shippmg market was at its peak it is 
dear that oceanographical or polar expeditions are 
rumously expensive, nor can former expeditions present 
much more satisfactory balance sheets 

The Discovery was designed and built m 1900 for 
Antarctic exploration, and cost more than 50,000/ , she 
was sold afterwards for a fraction of that sum She is 
now bemg reconditioned at a cost comparable with her 
first cost, to contmue, after twenty years, the work for 
which she was originally designed During that period 
Scott, Shackleton, and Mawson, to mention only the 
chief leaders, have wanted her and had to put up either 
with mfenor ships or have lost heavily over buymg and 
sellmg Meanwhile, the only ship ever built specially 
for the Antarctic has been sealing or dry rottmg m dock 
Manifestly we are here touching upon what might 
almost be called a scandal, but it is one for which no 
one m particular is responsible, unless it be the com 
pames who make large profits by sdling and buymg 
exploring ships The real scandal is that polar explora 
turn IS so httle organised, the efforts are so spasmodic 
and mdependent, that it was no one s busmess to keep 
the Discovery after her first voyage and charter or lend 
her when she was agam required 

That we beheve, is the real lesson to be learnt from 
the story of the Quest , and it is a lesson, not for the 
Shackletons and Wilds of the future, but for us stay at- 
homes who urge them on, who even subscnbe towards 
their ventures, but take no steps to secure contmuity 
from one expedition to the next 

The book is well illustrated, but is extraordinanly 
deficient m good maps It is time that publishers, if 
not their authors, realised that adequate maps are 
essential to such books and improve theu: selling 
prospects Perhaps the most valuable part of the 
book IS the medic^ appendix written by Dr Mackhn, 
m which he gives the most up-to date summary of 
medical conditions on a polar expedition, with advice 
drawn from his own experience on such subjects as 
tourvy, frost bites, and sledgmg rations 
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Metallurgical Furnaces. 

The Flow cf Gases in Furnaces By Prof W E 
Groume Grjimailo Translated from Russian mto 
French by Leon Dlougatch and A Rothstem 
Translated from the French by A D Williams 
With an ^pcndix upon the Design of Open Hearth 
Furnaces xxi + 399 (New York J Wiley 
and Sons, Inc , London Chapman and Hall, Ltd , 
1933) i’js 6 d net 

T he construction of furnaces for metallurgical 
purposes has been guided m general by rule of 
thumb practical experience having shown a particular 
furnace to work well and a similar design being adopted 
m new plant, without any established pnnaples to 
serve as a guide to the designer In 1911 there 
appeared an unportant work m Russian, by Prof 
Groume Grjunailo, in which an attempt was made to 
place the subject on a scientific basis Bemg trans- 
lated mto French in 1914, and mtroduced to the French 
public by Prof Le Chiteher, this novel treatise attracted 
much attention, and it has now been made available, 
in an extended form, to the English speaking world 
It should be studied with care wherever furnaces are 
used The loss of heat in most metallurgical furnaces 
IS large, and economies m this direction are of great 
importance m the improvement of mdustry, especially 
m view of the great mcrease m the cost of fiiel 
The guiduig principle of the woik is rccogmtion of 
the fact that the densities of hot and cold gases differ 
so much that a mass of flame passing through a furnace 
may be treated as if it were a hght fluid, floating on the 
heavier mass of gas at a lower temperature beneath it 
It IS then possible to apply the laws of hydromechanics 
to the case of furnaces For purposes of study and 
demonstration, sectional models of the furnaces are 
made, enclosed between sheets of plate glass, water 
bemg mtroduced, and a hght hquid, such as kerosene, 
coloured for distmctness, being then admitted through 
the gas ports It is then easy to see how the light 
hquid, representmg flame, distributes itself through the 
furnace The difference between the efficiencies of 
updraught and downdraught kilns is at once made 
evident by this method, and the use of such models is 
becommg common Many examples ore given by the 
author of furnaces which were unsatisfactory m their 
working, but became efficient on being reconstructed 
m accordance with these prmaples The consequences 
are worked out quantitatively, and formulte are arrived 
at which may be used by the furnace designer 
It may be suggested, however, that the author 
scarcely takes suffiaent account of radiation as a means 
of supplying heat to the objects m the furnace The 
translator has added greatly to the value of the woric 
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by supplying long appendices on the design of Siexnent 
fumaccs, hot-blast stoves, and boiler settings, m which 
the author s pnnaples are applied to a large number of 
concrete cases, with an abundance of numerical data 
Tables of thermal data and curves giving the heat 
capaaty and calorific mtensity of some of the most 
typical gaseous and hquid fuels complete a book which 
should exert a great mfiuence C H D 

Our Bookshelf! 

Pmodtcals of Medtctne and tkt AUted Saences m 
BnHsh Ltbranes By Prof R T Leiper , with the 
collaborauon of H M Williams and G Z L Le Bas 
Pp VI +193 (London British Medical Assoaa 
Uon, nd) 10s 6 d 

The provision of Union Lists of Periodicals filed jn 
our Umversity centres is now recognised to be an 
indispensable aid to research Such Lists should be 
authontative They should be issued at frequent 
mtervals and on a uniform basis of compilation 
Their type should be kept standmg with toe view 
of reducmg the labours of their compilers and the 
cost of successive editions to their buyers Something 
has already been accomplished m this direction , 
but the ground is not yet adequately covered 
Union Ijsts of Periodicals, however, representing 
specific branches of knowledge, stand upon a less 
secure footing Dr Leiper s ' Penodicals of Medicmc 
and the Allied Sciences m Bntish LibraAes ’* illustrates 
the difficulties which beset the path of the untramcd 
compiler of these sectional lists m the absence of a 
prmted National Union List covering the whole range 
of periodical hterature Judged bv the *' standards 
which guide professional hbranans ’’ (we are quoting 
from Leij^r s preface), the work before us cannot 
be regarded as satisfactory, m more than one respect 
Wales, for example, is not represented m the l4i8t, 
the Soittish libraries are not represented by the 
Advocates’ Library m Edmburgh, or the London 
libraries by the Library of the Patent Office Fhese 
are senous omissions We do not, however, propose 
to justify our cntiusm further, for to some extent 
the defects m the Lost are admitted m the preface 
We prefer to meet Dr Leiper on his own ground 
The compiler and his collaborators have grappled 
manfully with a very difficult task, and have succe^ed 
m producmg a work which wiU be serviceable to 
students m the field of medical research provided 
that they do not lean too heavily upon its bibho- 
graphical sufficiency and accuracy Further, we trust 
that Its publication will serve to promote a higher 
CO ordination of work among professional hbranans — 
m respect of which, as Dr Leiper suggests, there is 
still great room for unprovement 

NtckdOres ByW G Rumbold (Imperial Institute 
Monographs on Mineral Resources, with special 
reference to the Bntish Empire) Pp ix+8i 
(London John Murray, 1933 ) 55 net 
This httle volume is wntten m the same way and 
upon the same lines as its predecesson m the senes of 
Imperial Iivtitute monographs m mineral resources , 
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that IS to say, it commences with a hnef account bf 
the mode of occurrence and the character of mck^ 
ores, the metallurgy of mckel, and the uses to which 
this metal u put mdustnally, followed by a description 
of the occurrences of mckel ores within the Bntish 
Empire, and finally of the foreign sources supply of 
this metal The task is m so far rendered an easy me 
because the author had at hand the well-known report 
of the Royal Ontano Nickel Commission published m 
1917, m which the whole subject » most exhaustively 
d^t with This great report is, however, too volumm- 
ous for the ordinary seeker aftCT genciral information, 
and the present monograph fulfils a useful object m 
presenting the subject matter m a more convenient 
and more readily accessiUe form It should be added 
that Mr Rumbold has done his work very well The 
section on the appheations of mded, although brief, 
IS tolerably comprehensive, although more attention 
might perhaps have been given to mckel plating, which 
IS becoming of very great mdustnal importance In 
other respects the au^or appears to have covered the 
ground very thoroughly , he scaredy does full justice 
to the important part that Norway has played m mckel 
production m the past, and, to judge by the bibho- 
graphy attached, does not seem to Imve consulted the 
tolerably extensive Norwegian hterature on the subject 
Upon the whole, it may fairly be said that the work 
cames out very well the mtention of the senes, namdy, 
‘ to give a general account of the occurrences and com- 
ment utilisation of the more important mmerals ” 

Proceedings of the Anstoteban Society New Senes, 
Vol 33 Contaimng the Papers read before the 
Society during the Forty-fourw Session, 1933-1933 
Pp u-i- 389 (London Willums and Norgate, 
1933 ) 355 net 

Philosophy takes account of the meaning of things 
At the present time, it is partly occupied With new 
conceptions of the structure of die material umverse, 
or matter, m terms of theoretical physics Among 
the jjapers m the current issue of the Proceedings of 
the Aristotelian Society — mamly devoted to dialectical 
discussions of classical themes or the re statement of 
old problems— attention may be directed to three 
The Rev Leshe Walker’s New Theory of Matter ” 
— new, m the sense of its bemg pre Anstoteban — 
IS (he says) an attempt to deduce from relatively 
simple first prmciples the laws of co-existence and 

a pence which have been found experimentally to 
d good between observed changes m the sphere 
both of quantity and quahty He finds that the 
essence of a thing lies m the fundamental structure 
or ratio— /omo substantuihs—viacti holds between 
the potentialities themselves 
Dr E S Russell’s “ Psychobiology ” is a monadutic 
conception— opoosed to the mech^tic or vitalutic 
view— m which living thmgs appe« to show a persistent 
and enduring mdividuahty of action unparallded m the 
inorganic realm structure and function, he maintams, 
must be treated as one and inseparable 
Prof Sellan, m a thoughtful paper on the “ Double- 
Knowledge Approach to the Mi^-Body Problem,*' 
demands a deepening of our metaphysical categonea ; 
there exists, indeed, m Nature a 1 ^ of caunhty, 
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ot Idf'deteniiiiiatibn, wbch doa not easily fit into the 
Ikadittonal interpretation of Nature 

JEuHtumdogy mth Specud Rt^met to tis Ecdogual 
Aspects By Prof J W Folsom Third revised 
edition Pp vu + soa (London John Murray, 
xpaj) 915 net 

PnoF Folsom’s well known text book gives a clew: 
and concise account of the vanous aspects of onto 
mology, and is written with the object of meeting the 
growing demand for a biological treatment of the 
subject The present (third) edition mcludes a con 
sideralde amount of new letterpress, with the addition 
of an opportune chapter on insect ecology, and some 
950 titles have been added to the bibliography Gin 
adenng the limited size of the book (500 pp) the 
author lias been remarkably successful m dealing with 
his subject in a comprehensive manner An elementary 
treatment is, of coune, only possible withm this com 
pass Entomology like other branches of science, has 
made such rapid strides dunng the last twelve years or 
so, that it IS almost impossible to compress a really 
adequate work mto less tWi 800 or 900 closely pnnted 
pages There is a great need at the present time for a 
more advanced book, since works of an elementary 
nature are tolerably numerous Among the latter. 
Prof I'olsom s book is undoubtably one of the best 
The author s admirably terse and lund style is of great 
value to the begmner, while the up to date biblio 
graphy, that is append^ at the end serves as a guide 
to the sources where fuller mformation is obtainable 


Bow to Butld Amateur Valve Slattont By P R 
Coun>ey Pp 70 (London The Wireless Press 
Ltd , New York The Wireless Press, Inc , 1993 ) 
15 6 d net 


Wk can recommend this book to all who want to take 
advantage of the latest developments of radio tele 
phony The author is equally at home on the scientific 
as w^ as on the practical side of the art, and experts 
attach weight to his views 
The very simple sets described can be trusted to 
srork admirably on days when the electneal condition 
of the atmosphere is not very disturbed A set for use 
m Great Britain should have a tumng range from 300 
up to 9700 metres This would mclude the EtfEtl 
Iwer time signals which are usually made on a wave 
length of 9600 metres, the French ' radiola ’ concerts, 
wmeh ate sent on a wave length of 1500 metres, the 
Hague concerts on 1050 metres the French concerts 
from “l£cole des Postes et Telegraphes ’ on 450 
metres, and the British concerts broadcasted on wave- 
lengths varying between 350 and 495 metres Careful 
and accurate descnptions are given of the components 
of valve receiving sets, the diagrams can be read at 
a glance, and the many useful practical hmts wjU be 
wucomed by amateurs 


Labyrinth and EqiaUhrtum By Prof S S Maxwell 
(Mimographs on Expenmentid Biology) Pp 163 
(Philadelphia and L^cm J B Lappuicott Co , 
1993) 105 6d net 

ICaftt different views have been held as to the respec- 
tive functions of the ampullte, otohths, and other con- , 
•tituent parts of the mtemal ear, and Iny fresh evidaice 
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on the subject must be welcome to physiologists 
Prof Maxwell seems to have attamed a high degree of 
accuracy m hu experunental methods, especudly m 
dealmg with the otohths He shows, for examjde, that 
compensatory movements to rotation!i around the 
longitudinal and transverse axes contmue so long as 
the otohth of fhe recessus utnculi remains unmjured 
He further shows, m the case of the ray, by medumioal 
pressure upon thie otolith m different durections, that 
It IS the displacement of the otolith and not its own 
pressure which is the actual stunulus, and that it is 
the direction of the displacement which determmes the 
direction of the compensatory movement Unfortun- 
ately, his ei^nments leave us completely m the 
dark as to the reason for the existence of the three 
semicircular canals and their highly characteristic 
orientation 

Radtoacitmty and the Latest Developments tn the Study 
of the Chemteal Elements By Prof K Fajans 
Translated from the fourth German edition by 
T S Wheeler and W G Kmg Pp xvi+ 
138 (London Methuen and Co, Ltd, 1993) 
85 6d net 

Prof Pajans book is particularly addressed to 
chemists, and it gives m a very readable form the 
important developments in the study of radioactivity, 
isotopes, atomic numbers, and the structure of the 
atom which have been made m recent years The 
subjects are dealt with briefly, but m a very authorita- 
tive manner, and chemical students will fim the book 
of great mterest and value There are references to 
the hterature and an mdex The book is well pnnted 
and illustrated One might have wished for a httle 
more detail of experimental methods {eg va connexion 
widi Moseley s work, which is not desenbed, whereas 
Aston’s apparatus is figured and explamed), but m 
the limits of his space ^e author has generally made 
a wise choice of material The numencal constants 
m the tables of radioactive senes (pp 91 93) m some 
cases differ shghtly from those adopted m the Report 
of the International Commission on the Elements 

(19*3) 

Geometry Practical and Theoretical, Part Passu By 
V Le Neve Foster In 3 vols Vol 3 SoM 
Geometry (Bell s Mathematical Senes for Srhodls 
and Colleges) Pp xiv+493 sSs+viu (London 
G Bell and Sons, Ltd , 199s ) 35 6d ^ 

This is the third part of a work of which we have 
already noticed the first and second parts (Nature, 
June 10, 1999, vol 109 p 737) Mr Foster contmues 
to combine the theorebcsl with the practical, apd 
added mterest w obtained by histonod reference 
The scope of the book is mdicated by the factAjirt it 
deals witii paralldepi^s and tetn^edra, liiii||Kand 
planes, gradients, regulu solids, and the sphere siftt 
are chapters on the mensufation of pnsms, pyrunj^ 
and spheres, as well as on sohd angles and Eulm 
theorem A concluding chapter on the earth is pm» 
ticularly useful and instructive 
We like this volume very much, and think it makes 
a most useful and pleasant addition to the availably 
elemmtary hterature on sohd geometry S B 
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Letters to the Editor 

\Tlu Editor does not hold htmstlf rtsponstble for 
opimoHs expressed by kts correspondents Neither 
can he undertake to return nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part oj Nature No notice is 
taken of anonymous communications ] 

The Gorilla a Foot 

Sir Ray Lankfstfr m hia recent book Great 
and Small Ihmgs makes the following statement 
m the chapter on The Gonlla of Sloane Street 

An entirely erroneous figure of the gorilla a foot 
IS given by Mr Akeley m the World s Work of October 
1922 He mves valuable observations on the habits 
of the gorillas made when hunting this animal in the 
neighbourhood of T ake Kivu m Central Afnca He 
made casts of the head hands and feet of specimens 
killed by him But the cast of the foot is (as shown 
m a photo^aph) strangely distorted and made to 
present a false resemblance to the foot of man Since 
Mr Akeley was securing specimens of gorilla for the 
American Museum of Natural History in New York 
it IS well that bis mistake about the gorillas foot 
should be corrected at once 

I have examined the cast of the foot made by 
Mr Akeley who states that the cost was made in the 
relaxed position after ngor mortis had passed away 
There has been no retouching or alteration and the 
photographs published m World « Work give a very 
fair representation of it The foot of Akeley s | 
old mme gorilla undeniably differs in many details 
from that of John the young Gorilla of Sloane 
Street and still more from th it of an infant gorilla 
formerly m the New York Zoclogical Park 
Dr D J Morton an orthopsedist has recently 
published an important article on the evolution of 
the human foot m the Amertcan Journal of Physical 
Anthropology (Uct Dec 1922) in which the structural 
contrasts in the skeletons of mfant and a 1 lit gorilla 
feet are shown to be connected with the differences 
m function and m body weight Mr Akeley s old 
male gorilla foot is amazinmy manlike in general 
appearance his> female gori^ foot shows a distinct 
peroneus tcrtius muscle No doubt the great toe 
could be more or less abducted from the other digits 
but the cast rej resents tlio foot as it w is in the rclaxe 1 
condition Ihcre is no evidence from the cast that 
the foot IS strangely distorted and made to present 
a false resemblance to the foot of man 

hrom a copy of this cist which is being sent 
to the British Museum (Natural History) Lnghsh 
naturalists Mill have an opportunity of judging 
whether bir Ray Lankester s criticisms are justifi^ 
l^IITIAM K Oricory 
American Muse im of Natural History 
Ncw\ork September 21 


Mv criticisms quoted by Dr Wilham K 
Oregon refer to a text figure published bv Mr 
Akeley r the H orld s W rk of October 1922 As to 
whether this f gure gives a very fair representation 
of the cast of the gorilla s foot made by Mr Akeley 
and what precisely Dr Gregory means by vervfair 
we shall be able to judge when the promised copy 
of the cast is received at the Natural History Museum 
My own experience is that a photographic camera 
turned on to such an object as the cast of the foot 
of a dead gorilla will yield a misleading or even a 
distorted picture if special skill has not been 
exercised in both the poemg and the illumination of 
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the photographed object and also m the manipulation 
of the camera 

I should be greatly pleased were Mr Akeley to 
demonstrate that the foot of the gorilla from Mount 
Mikenois ts he supposes unlike that of the other adult 



gonllas Ion*, known to nTturalvsts as well ts unlike 
that of anv known anthropoid 
hig 1 IS reproduced photographically from that 
given by Mr Akeley in the Worlds Ikork as repre 
senting a cast of the foot of a large gonlla taken 
immediately after death It is unlike any other 
published figure of i gonllas foit 1 place here 
beside it the figure of the plantar surface of the 
gonllas foot (Fig 2) as 
recorded by Mi P c ck 
of the Zooliwicil Society 
of I ondon I accept this 
Fig 2 as correct It agrees 
with aU other statements 
and illustrations prior to 
that of Mr Akeley 

The cxplanafi 11 of this, 
discrepancy which appears 
to me probable is th it Mr 
Akeley s cast of the fit 
of the goiilla— reproduced 
heic as Fig i — has been 
accidentally distorted s 
I that the photograih is 
misleading It is highly 
improbable that hig i 
corerctly represents the 
foot of a normal species or variety of gonlla 

Since wnting the above I have received bv the 
courtesy of the publishers — Messrs Heinemann — 
advanced sheets of Mr Akeley s new book called 
In Bnghtest Africa My opimon that owmg to 
some unfortunate mistake the cast itself of the 
gonlla s foot figured by Mr Akeley is defective and 
distorted is favoured by the photograph labelled 
A Gonllas Foot and Hand which faces p 230 
of the new book Ihis photograph is not taken 
from a cast but from the actual foot and hand of a 
dead gonlla It shows the plantar surface of the 
foot and this differs very widely from the same region 
as shown m the cast under discussion whi^ is 
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hotH another specimen In this new photograph 
the great toe is large and diverges from the other 
toes as m my Fig 2 (here printed] But its terminal 
ph^inn-g 18 flexed and the foot is so posed that the 
great digit projects over and m front of the bases 
of the other digits and is consequently foreshortened 
m the photograph The shape of the plantar surface 
and that of the heel is not that shown m the photo 
graph of Mr Akeleys cast — ^but is that already 
familiar to those who have made a study of the 
gorilla s foot It is a happy circumstance th it Mr 
Akeley presents his readers with conclusive evidence 
condemnmg his plaster cast of the gorillas foot 
side by side with the photograph of ttmt misleading 
production (which faces p 242) He could not de^ 
more frankly and straightforwardly with the matter 
than this E Ray Lankestbr 

October 5 


DeMrmliiatlon of tiM Temperature of the Upper 
Atmosphere by Meteor ObeervatloiM 

In a letter published m NArunE for rebmary 10 
1923 (p 187) I referred to the possibihty of deter 
mmmg the temperature of the upper atmosphere on 
any occasions when the disruption of a meteor has 
been beard and the time interval between sight and 
sound has been recorded I have now to report 
that I have only been able to learn of two instances 
which have looked favourable and that neither of 
them has yielded useful information 
The first case is that of the meteor of December 21 
1876 which IS desenbed m the American Journal of 
Science and Arts Senes III Vol 13 p 166 1877 
and m a paper by Prof C U Shepard on p 207 of 
the same volume as well as m a paper read by Prof 
D Kirkwood before the American Philosophical 
Society March 1877 Iht meteor was under observi 
tion from Kansas to the shores of Lake Ene 
Over the State of Missoun one or more explosions 
occurred and the dismtegration contmued until there 
was a large flock of brilliant ballii chasm^ eich 
other across the sky In some places a temfic 
senes of explosions were heard It is clear that 
the identification of the source of any particular 
sound IS out of the question Ihe following tantalis 
ing observation quoted by Knkwood is therefore of 
no service Rev James Gimson who resides one 
mile south of Bloommgton noticed by his clock the 
time of the meteor s disappearance and also that of 
the subsequent rumblmg sound together with the 
violent jamng of his house The mterval was 
15 minutes indicatmg a distance of 183 miles 
llie imphcation that the speed of sound is a uu versal 
constant IS to be noted 

The second case is that of the meteor of July 27 
189a a very detailed account of which is given by 
Prof 1 S Holden in Meteors and Sunsets 

i Contributions from the lack Observatory No 5) 
t IS clearly established that the meteor exploded 
at a height of about 28 miles and near to Merced 
Caltfomia The determmation of the time of passage 
of the sound to the lack Observatory appears from 
the statements of the observers to be preeSw! enough 
Five observers who noted the time at which the 
sound was heard agree within two or ^ee seconds 
For the time at which the explosion was seen there 
is however only one observation with any claim to 
precision 

The time of explosion (A F 
Poole) 7h 29m 438 d:ios 

The tune of heanng the 
report (five observers) 7h sfinj 148 ± 38 
Tune of passage of sound 6m 29s ±i3s 
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The distance from the observatory to the ppmt at 
which the explosion occurred is estunated by Holden 
as 59 3 miles — t « 93 km due allowance being made 
for the height of the observatory above sea level 
The data imply that the average speed of the 
sound was 244±S metres per second and that the 
average temperature of the air between 28 miles and 1 
mile above sea level was i48®±9® A (about - 193® F ) 
In 1894 such an estimate was accepted without 
difficulty In 1923 it looks wrong The most likely 
place for a flaw is in Poole s obs^ation There is 
no statement as to how it was made if with an 
ordinary watch an error of a whole minute is not 
unhkely With the appropriate amendment the 
time of travel of the sound becomes 5m 29s the 
speed 289 metre!) per second and the temperature 
207® A 

Some confirmation is found m the only report 
received by Prof Holden in which a smgle observer 
states the mterval between sight and sound of the 
explosion Mr George Bray saw the whole pheno 
mcnon at Santa Clara and gave the mterval as 
7^ mmutes Accordmg to Holden s sketch map the 
horizontal distance was 70 miles the path of the 
sound was therefore about 73 miles or 121 km and 
the speed 278 metres per second This corresponds 
with an average temperature 192® A and is quite 
plausible but with the limitations impUed by an 
estimate of 7^ mmutes httle weight can be attached 
to the result 

I have trespassed so far on your spaee because 
I wish to empnasise the fact that any one who has 
the good fortune to see a meteonc explosion will be 
doing good service if he notes the tune by his watch 
(writing it down immediately) and listens for the 
sound If he is able to compare his watch with 
a standard clock so much the better but from the 
present point of view the interval is of greater 
importance 

In conclusion I should like to thank Miss Williams 
assistant secretary of the Royal Astronomical 
Society who devoted much time to looking tlurough 
the literature of meteors on my behalf 

r J W Whipple 
6 Addison Read Bedford Park W 4 
October 25 


Experiments on Ckum Intautlnatla 
In the issue of Naturf for November 3 p 633 
there appears a letter from my ol 1 fnend and former 
colleague Mr H M Fox m which he recorls an 
attempt which he made this summer to repeat Dr 
hammerer s experiments on Cioi 1 These expen 
ments consisted in inducmg an abnormal growrtn of 
the siphons of Ciona by repeated amputation Mr 
box amputated tl 0 siphons of Cion i but the leng^ of 
the regener ite 1 siphons was normal 

As Dr Kammcrer took a deep interest m the pro 
jected repetition of his expenments on Ciona and 
wrote to me twice this summer to learn if repetition 
were being attempted and under what conditions 
perhaps you will allow me to make some remarks on 
Mr box 8 letter as Dr Kammerer is now m Amenca 
Dr Kammcrer whilst m Cambridge wrote out a 
full account of the precautions to oe obs^ed m 
making these expenments At that time he did not 
know that Mr 1 ox was gomg to take up the work 
another Cambndge biologist had undertaken to do so 
but this gentleman was prevented by illness from 
doing the work To him however Dr Kammerer 
had transmitted his information I understand — 
Mr Fox will correct me if I am wrong — ^that Dr 
Kammcrer s instructions did not reach Mr box 
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In these cucumstances it u not surpnsing to leam 
that Mr Fox failed to obtain Dr Kammerer a results 
since he has tumbled into one of the most obvious 
pitfalls It may surprise him very much to leam 
that Df Kammerer got the same results as he dtd when 
like Mr Fox he cut ofif only the oral siphon Since 
the anal siphon remains of normal length and the 
reaction is of the animal as a whole the regenerated 
oral siphon is of normal length also But when both 
anal and oral stphons are amputated tn a very young 
ant mol then long siphons are regenerated I have 
a photograph whmh shows an operated Ciona and a 
normal one growing side by side in the same tank and 
the contrast between the lengths of their siphons is 
obvious When Dr Kammerer returns from America 
I hope that Mr Fox wall communicate with him and 
repeat the experiments observing Dr Kammerer s 
precautions when 1 feci conhdent he will obtam 
Kammerer s results 

My confidence is baaed on the following oonsidcra 
tions Curt Herbst in Germiny tried to repeat Dr 
Hammerers experiments on Salamandra maculosa 
ho arrived it the conclusion that although the animal 
maj ch inge colour with environment yet these 
changes are tcmporiry and that Uierefore it was 
useless to try to repiat Kammerer s work on the 
inhentability of these ch ingcs Ilerbst worked 
pnncipally on Salamander lar\ e Mr F Boulengcr 
in 1919 however began to repeat Kammerer s work 
on young metamorphosed Salamanders 1 have been 
privileged to watch Mr Boulenger s expennients from 
the beginning and now in 1923 after four years work 
Mr Boulcnger and I arc both convince 1 that Kam 
merer is perfectly nght so for as the first generation is 
concerned Our sp^imens ore not j c t unfortunately 
completely sexually npe h W MacBridl 

Impen il College of Science and Technology 
South Kensmgton I ondon S W 7 


Globular Lightning ] 

I AH much mterested m the reference to hghtning 
mDr A Russell spresidentioladdresstothclnstitution 
of Electrical Engmeers and also in the article bv Dr 
G C Simpson in Nature of Novcmlier 17 cspcciUly 
where the latter mentions that the only physical 
phenomenon yet produced m a laboratory at all 
approaching ball lightnmg is the active nitrogen 
studied by Lord Rayleigh 

It has occurred to me th it possibly the ball may be 
a mass of concentrated nitrogen oxides and I suggest 
this because the observations seem to fit in well with 
the formation and action of such gases 

We know that when air passes tlirough high 
tension arc flames m an electric furnace the nitrogen 
and ox>gcn combine to make nitric oxide gas and that 
as the gas cools down it takes up more ox}gen to 
form nitrogen dioxide the speed of combination 
increasing rapidly wnth the coolmg 
In Norway and elsewhere for many years clectnc 
furnaces have been running which aggregate over 
half a miUion horse power and make nitrates from 
the air in the same way that lightning does It has 
been estimated that 100 million tons of nitrogen 
fixed by lightning flashes fall annually on to the 
earth s surface 

The energy suddenly released by a flash is enormous, 
smd the potratial has to be many milhons of volts to 
tear a way or a hole through the air dielectric Mav 
it not be that a very high pressure is suddenK set up 
followed by a sudden reaction and chilhng enect ? If 
so then the conditions are extremdv favourable to 
the production of a large amount of mtnc oxide and 
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mtnwen dioaade gas in a very concentrated and 
possibK hquid form 

Whilst movmg through the air the outer layer of 
the gas will gr^ually oxidise to nitrogen dioxide 
which will dwipate and if the length of travel 
through the aur 18 long enough it may all dissipate 
m that way Occasionally however a ball of gas 
may start from a pomt so near the earth that some 
of it IS still m concentrated form when it amves at 
earth levd 

If a ball of such concentrated ^ meets with 
organic material such as a haystack or a tree it 
would immediately nitrate it and a violent explosion 
take place One of the worst accidental explosions 
that took place in Germany during the War is said 
to have been caused in that way 

The peculiar smell which some observers have 
called sulphur) may be nitrogen oxides or OAine 
Of course the TOmt most difficult of explanation 
lb how the gas it such it be becomes concentiated 
into a ball Perhaps a reader of Nati rl can suggest 
an explanation of that point 

F Kilbukn Scott 
38 Cl iremont S luorc I ondon N 1 


Prlndples of Psychology 

An absence from London prevented me from seeing 
the review that appeared in Nature of October 13 
P 535 under the heading Mentil Athleticism of 
my work Innciples of Psythclogy but 1 desire 
now to enter my piotcst agamst the ill usage offered 
to my book ani to science itself 

I do not speak from mere authors vamtj for I 
have written this book not for my own glorification 
but by way of introducing somelhmg into the world 
of thought that will eventually impmgc on every 
fibre of our civihsati m in 1 help to mould the life of 
man to greater purposes 

When as a young student I set forth with this 
purpose par mares nunca de antes navtgados 1 resolved 
to stake my own intellectual life on the issue and 
not to write a hne until I had completed the exploia 
tion of my problem Th it work occupied twenty 
years of secluded work and intense intellectual effort 
If I am confident now it is as Pythagoras was 
confident for the gocxl reason that he liad furnished 
the complete demonstration of what others had 
tent itivelv sought to know 

Ibe review published anonymously in Naiure 
contains a senes of statements so wide of the mark 
as to seem to be aUnost purposely misleadmg My 
first book did not as the reviewer suggests fedl still 
bom from the press the whole edition has in fact 
been sold It is true that by certain authontative 
teachers here it was received with sneenng com 
ment but it found the most gratifyiim acceptance 
m enhghtened quaiters The Reiue Phtlosopht<(ue 
which IS the most authoritative of all the philosophical 
magazmes broke its rule of allotting but one page to g 
review and devoted to the book twelve times that 
space m a finely analytical study by Prof Dugas 
himself justly famous m Europe 
So far from findmg with your critic m his m 
comprehensible statement that the solution offered 
as new is certainly not novel Prof Dugas noted 
especially the onginah^ as well as toe pro- 
fundity ' of the work Of the present volume he 
says I live with your Prtnctples just now I 
am more and more struck by the philosophic character 
of your psychology Amongst many others Ribot 
ana Boutroux both world renowmed enressed them- 
selves m similar terms Bontroux was * astonished ’* 
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at the scope of the book and declared the con 
oeption u as scientific as the exposition is lucid 
I mention thes^ for I recognise th-it in academic 
circles here it w the custom to dnnk the label 
but I give no value to mere authonU I ittach the 
utmost importance however to the serried niirch 
of my own arguments proceeding fiom the deepest 
ascertamablc tose in regular sure ^sion to the con 
elusions offered 

Would anv one guess from the statements of the 
reviewer that this present ition < f psveh ilogy so f ir 
from depending on mj personal ftelings is entirely 
objective in conception and tli it I do not ask the 
reader to take mj senes of hundamental ^ cesses 
at my word but offir the demonstr itioii of their 
necessity and suit cicncv in an exposition of which 
the meticulous and exhaustive chiracter may be 
excused only ba the paramount desue for rigour? 

The reviewer is wrong iven when he ittempts to 
soften a disparaging note Tlie choice of the name 
[Aldtheian system] seems to imply a slight on other 
systems but probably nothing of the kind is mten led 
What I intend to imply is that this work stands to 
other systems in a relation coire pon ling to that of 
I isteur to the wntings of the phvsicians of I luis 
XIV or that of Galileo to the bchoulm n who 
discussed phenomena by talking of pripcr and 
improper motion and dcci 1^ qiiestic ns not by 
illuminatmg from the foundation but simply by 
ippe iling to academic shibboleths 
Ibat too IS the meaning of resting m\ hope not 
on the young is your critic cautelously insinuates 
but on uncontammated and capable young minds 
Arthur I vnch 

80 Antrim Mansions Havorstxk Hdl \ \V 
October 30 


Coi I \ NCH s complaint of ill usage to his Ixiok 
in the review in Naturf amounts to a chirge tint 
the reviewer has failed to appreciate the origin ility 
and the scientihc importance of the author s system 
of pS3cholog} This charge is true All I cm do 
is to assure your readers that I wrote without con 
sciousness of prejudice and only after a thoughtful 
reading of the book and sincere attempt to discover 
the author s meanmg 1 respect the author and had 
no intention of giving offence 

I am surprised and sorry th it my reference to the 
authors former book is resented May f say t^t 
the playful not spiteful allusion to the reception 
of the greatest philosophical book of the greatest 
British philosopher flumes Treatise of Human 
Nature * was not meant to bear any reference to 
financial matters 01 Lynch says tint the whole 
edition of his former book has in fact been sold 
I am glad but I had no thought ibout it Possibly 
Col Lynch does not know that the whole edition of 
Hume s book was sold and that he was not smarting 
under financial loss when he said that it had fallen 
still bom from the press Thf Rfvikwer 


Psycbo-Analjrsis and Anthropology 
Dr Malinowski s illummating letter in Naiurf 
of November 3 contains a reference to what he 
nghtly calls mv harsh judgment upon Trends 
incursion into ethnology But he has not made it 
clear that I was cnticising the views cxpresited in 
Totem and laboo and not Freud s teaching as a 
whole For I am in complete agreement wiUi the 
latter part of Dr Malinowskis letter in which he 
insists upon the value of 1 rcud s reform in psycho 
lineal method for the solution of anthropological 
problems 
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The examples quoted by Dr Mahnowaki himself 
illustrate the asprot of I reud s work which is not 
merely fallacious but also in conflict with the essential 
part of his own teaching Moreover 1 reud entered 
the ethnological areni without prepanng himself for 
the frav bv making himself acquainted with the facts 
he attempts to explain No one with any knowledge 
of the practices of totemism exogamy and taboo 
cm fill to recognise that Freud is unacquamted 
with the essential facts ind associitions of these 
remirkablo customs and that his suggestions as to 
their origin arc irrelevant and nonsensu^ 

ihe essence of 1 reud s reform m psychological 
method was his insistence upon the fact that all the 
vagants of behaviour ind behef the phantasies of 
the sleeping and waking life had defimte causes 
which could be discovered and traced back to their 
red source m the indivilual experience of each of 
his subjects But after exploiting this method of 
inalysis of individual experience up to a certain 
point hreud suddenly changes his tactics and quite 
inconse piently postulates a uniiersal symbohsm 
into conformity with which he tries to force the in 
cidtnts of each inlividuals listinctivo experience 
T his appears to me to I e m direct conflict with the 
esscnli il feature of his theorv an 1 practice More 
over this speculation of umversal symbohsm » 
responsible for most of the uns ivounness of Freud s- 
methods which have excite 1 such violent antagonism 
anl I believe nrt without some measure of justifica 
tioii It IS the duty of those who appreciate the 
\aluc of the really fundament d part of Freuds 
refc rm to expose the inconsistency of these accretions 
. whith imperil the whole doctrine 
I The criticism of his adventure into ethnology is 
f inspire 1 nut only b\ the realisation of his lack of 
I knowledge of the subject but also by the fact that 
it IS the more than doubtful and inconsistent part of 
his psychologK d teaching which he proposes to use 
as a pan icta for the cure of ethnological difficulties 
At a time when the ethnological doctrine of psychic 
unity IS at its list gasp Freud comes along with 
the fantastic nostrum of typical symbols and 
tnes to revive it 

In the of last January I have analysed the 

claims made by Trend in Totem and Taboo and 
exposed their futility But as even the qualified 
support Dr Malmowski accords to this aspect of 
psycho analytic method involves a very grave danger 
to anthropology I have repeated heie some of the 
arguments set forth in greater detail m that criticism 
G Ei LiOT Smith 


The Origin of Petroleum 

I HAVE read with much interest the article on 
the Origin of Petroleum in Nature of October 

^7 p 027 

In a discussion of this nature one of the great 
difficulties <is mentioned by Mr Cunningham Oraig 
IS for geologists and chemists to meet on common 
ground This applies for example to a pomt raised 
m the article in Nau re as well as during the dis 
cussion at the Institution of Petroleum Technologists 
in the worls to formulate any one hypothesis to 
explain the formation of such complex mixtures as 
mineral oils and still more difficult to account for 
the great diversity in chemical composition exhibited 
by mineral oils from different locaTities Consider 
mg coals as analogous are not the chemical and 
physical vanations between lignite and anthracite 
fully as mreat as those found throughout the range 
of petroleums ’ Yet no one casts doubt on the 
vMelable origin of coal on the score of the almost 
infinite variety of coal 
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In the case of petFoIeum formed from the same 
raw matenal in itself extremely variable other 
subsequent variables enter one is the extreme 
delicacy and susceptibility of both the formmg and 
formed petroleum to ever contmuous changes of 
temperature md pressure within the earths crust 
and the other is that petroleum cm in general 
definitely be proved to have migrated at least sever il 
thousand feet and during this process it may undergo 
chemical alteration especially during contact with 
catalysers In forming oil in the laboratory the 
principal variables it the disposal of the chemist are 
temper iture pressure ind catalysers by varying 
these he obtains widely differing products from the 
same organic matter In Nature with infinite time 
added to the list of v anal Its at prtsent known we 
seem to me to be not only fullv justified but utterly 
unable to avoid expecting an almost infinite variety 
of ixitroleums 

I believe it has now been recogniseil that cholesterol 
and pliytostcrol ire not iieeissinly any entenon as 
to animal or vegetable ongin sini e both can be made 
from a number of raw materials 

It IS difficult to hmit remarks on a subject so wde 
and important but in conclusion I should like to 
make one further comment Petroleum in the 
m iking at surface h is I een mentioned in various 
parts of the world but these reports are frequently 
due to faulty observation or untenable hyjiothcses 
and Djebel Zeit 1 gypt is no exception I think 
all geologists are agreed that the oil there is at 
latest Mioeent and most probably of Cretaceous age 
and th it its presence in the cor ils is due to submarine 
and shore seep iges some of the oil from which lodge 1 
m tlie porous corals and that on the local eiidence 
it cannot possibly be explained by formation in ixtu 
G W HAisr 

Abbey Buildings 8 Ih-inces Street 

\^estmlnstcr SWi November 2 


The RalUne Genu* Notomla Owen 
The rallinc genus Notomis was est iblishcd by Sir 
Richard Owen in 1843 upon a senes of bones sent 
him from New Zealand by the late Mr Waller Mantell 
m one of the earher consignments of Moa bones 
discovered in the s md dunes where the Maons feasted 
Owen designated liis type species N t rms Mantrlh 
In the course of determining a collection of omitbo 
logical remains from turb^es eaves and kitchen 
middens from New Zealand and the Chatham Islands 
containing many relics of those birds 1 was be 
wildcred a few days ago by discovenng that this 
long established genus had been boldly superseded by 
Messrs Mathews and Iredale in their beautiful work 
on the Birds of Australia by the new genenc 
designation Mantellomis one of the numerous topsy 
turvies their v olumes ront iin 

In 1843 Notomis was supposed to be an entirely 
extinct rail After the lapse of many decades bow 
ever more than one specimen has been obtained in 
the flesh an example of which known to zoology for 
some thirty years os \olomu hochstclUrx of Meyer is 
now preserved in the Dresilen Museum This spea 
men was dissected by that distinguished biologist the 
late ITof Jeffery Parker who found it m its osteo 
logical details so closclv affine to N Mantellx as to 
cause him (as he told me) much doubt as to its 
dififenng in any character from Owen s speaes The 
authors above cited have now renamed the Dresden 
specimen ManUllomts hochstetterx for the sole reason 
that Owen s genus was founded on fossil bones — 
after all not really fossil It must now be equally 
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legitimate for the next danng Neozealandian sys 
tematist to follow this exam^e imd assign a new 
genus sw Ircdalomis to the Apteryx bones occurring 
in New Zealand pleistocene and more recent deposits 
and m caves and cooking ovens the minutest ana 
tomieal details of which agree with those of the Kiwis 
living wiUun sight of the scenes in which their very 
own parents perished — a violent breach of the Rules 
of Nomenclature not less unsacntific than the sub 
stitution of Mantellomis for Notomis 
It seems to be coming to this if we are to bo 
guided by these extremist authorities on nomen 
dature that the very same creature is to be assigned 
to one genus when it is studied from the mside and 
to another when (found alive) it is studied from the 
outside Against such absurd genus making — than 
which no more glinng example has surely been 

n petrated in any reputable zoological pubhcation — 
or one desire to enter my strongest protest in 
the interests of biological science and against the 
confusion that must inevitably result if such pro 
eedurc as is described in this letter is to be followed 
Hi-NRY O lORBES 
Rcdcliffe Beatonsfield Bucks 
Oi tober 28 


Dr Jesse W Lasear and Yellow Fever 

iHE story of the death of Lazear as commonly told 
IS that mentioned m Nah re of October 27 p 631 
namely thit he allowed himself to be bitten by 
mosquitoes that h id fetl on the blood of yellow fever 
patients It may hbwever be worth while to state 
that the mosquito bite which killed him was inflicted 
not expenmenlally but by i wild mosquito in 
the ward in which he was working (September iqoo) 
This was told to me m Panama m roo4 by Dr 1 C 
Lyster who was actually with I azear when the insect 
bit him on the hand and Lazear then remarked I 
wonder whether this creature is infected — or words 
to that effect It was Dr J Carroll who had been 
previously and experimentally infected by mosqui 
toes fed on yellow fever patients but he recovered 
Nevertheless Lazear s case was almost as good as an 
experimental one The whole heroic story will be 
found set forth m Dr Howard A Kellys Walter 
Reed and Yellow lever (I he Norman Remmgton 
Company Baltimore) and is given bnefly in my 
Memoirs p 425 Ronald Ross 


Life History of the Ephemerldss 
I HAVE been asked by a French observer M A 
Gros of Marigny (Jura) h ranee if I can put him into 
touch with entomologists interested m the Ephem 
endse M Gros is the author of an illustrated 
brochure Ttudes sur Ics premiers Etudes des 
dph^mires du Jura fran^ais '' which deals mainly 
with tedyonurux forcxpula of Central Europe — not 
I believe found in the nvers of the Bntisb Isles 
M Gros would prefer to correspond m Erench if 
possible He appeiirs to have established some inter 
estmg facts which may help us in our endeavours 
to transplant water flics from one nver to another 
So many causes ore denudmg our nvers of their 
natural suppUes of Ephemendse etc that it is most 
important to mtroduce fly from other waters if 
possible It has been done at least temporarily in 
a few instances R B Marston 

Editor Ftshtxxg Gazette 

19 Adam Street Strand 
London W C 2 
October 29 



November 24, 1923] 


NATURE 


763 


Natural Hiatory in Kinematography 


T he value of the kinematof^ph os a means 
of obtammg permanent {,raphu records of 
phases of animal movement and of the vanous stages 
of growth and change of form that go to make up the 
story of the life history of msei ts and other mverte 
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1 rates is it long last becomu)^ more i,eneraity appre 
ciated while to find a Bntish firm devotmg its 
energies entirely to the production of such films is in 
cncouragmg si^n of the growth of public interest m the 
pi tured story of uiimal life I he British Instruc 
tional films ltd the firm m question has 
started the issue of a senes of remirkibly 
interesting natural lustory films unde r tl e 
general title of Secrets of X-iturt whi h 
we are glad to hear will be shown is part 
of the regulir programme at kincmato 
graph theatres in I^ndon and the provmces 
This IS a step m the nght direction and 
should help further to demonstrate the 
importance of the kmematograph as a means 
of mpular mstruction 

Tl e subjects included m the senes cover 
a fairly wide range and should appeal not 
only to all who are mterested m bird and 
msec t life but also to the lover of the open 
countryside and the wild life tf field and 
hedgerow to the anUquary and to the 
angler Ihere is a wonderfully complete 
film of the hfc history of the Mayfly that 
must have cost an mfinite amount of 
patience and care to obtain a reproduc 
tion of one of the pictures is given m 
Fig I This IS appropriately followed by 
a still more stnkmg record of spnng salmon fislung 
m Scotland amidst the most picturesque surroundings 
(fig 3) In the latter film use was made of the 
ultra rapid kmematograph camera to obtain for the 
first time a complete record of fresh run salmon 
ascendmg the waterfalls and rapids m their journey 
up stream to their spawnmg grounds By means 
ot the ultra rapid camera it is possible to take 
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records at as much as eight to ten times the normal 
speed so that given sufficient hght for the extremely 
short exposures entuled a film may be obtained of 
every phase of the swift rush and leap of the fish, 
movements too rapid for the eye to follow or 
appreciate I hese ultra rapid records are projected 

on to the screen at the normal rate at which kme 
mat graph films are shown namely at sixteen pictures 
i se ond which enables the observer to follow clearly 
everv detail of movement and the lightnmg like dirt 
and leap of the fish passes across the screen as i slow 
and ama 7 ingly graceful senes of movements 
Watching these perfect pictures one cannot help 
thinking of those early pioneers of chronological photo 
graphy Marey and Muybridge and of how much they 
would have given to have had at their disposal such 
apparatus for taking thur records of trottmg horses 
and running men Ihere can be no doubt that this 
latest development of the kmematograph will prove of 
invaluable service m the cntical analysis of movement 
Durmg the past summer there have been taken m the 
Zoological "^ictys Gardens at Regents Park several 
extremely mterestmg records with this apparatus 
includmg the mov'^ment of the long longue of the 
clnmsleen the forked tongue of a python and the 
Barbary sheep dcsitndmg iJhe almost vertical sides of 
the high rocks m their enclose re m the Mappin Terraces 
Another subject mcluded in the senes will un 
douht ll> arouse considerable interest for it has an 
histoncal as well as a biological aspect that is the film 
record of the story of Westminster Hall and its wonder 
ful rool Ihis film was taken under the direction of 


Sir Frank Baines and shows not only the work of 
restoration m progress but also the actual cause of the 
threatened danger to the venerable roof the larvae of 
the deathwatch beetle at work excavatmg its gallenes 
m the heart of the old oak beams (Fig 3) The film 
of the rallant httle three spmed stickleback engrossed 
m the domestic duties of nest building (hig 4) entio 
mg the female to deposit her eggs therem and then 
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mounting guard over the spawn, and later protectmg 
the newly-hatched fry from marauding visitors (Fig 5), 



IS an ideal nature study subject which is bound to 
nvet the attention of every boy who has the good 
fortuni to see it One tan but hope that m 
the near future this class of film miv be 
come a regular feature m the programme of 
the kincmatograph theatres throughout the 
country, and ultimately replace much of 
the vulgar trash and sordid themes that at 
present occupy far too prominent a plate on 
the bill 

The production of these natural history 
films IS by no means a simple matter for if 
they are to be of real educational value not 
only must the record show the subject clearly 
but also they should be taken by or under 
the direct supervision of, one who u thoroughly 
conversant with the habits cluractcnstic 
movements, and life history of the creature 
so that no important phase is missed or 
wrongly mterpreted This the British In 
structional Film Company appears fully to 
have realised, their films having been taken 
and edited by a band of acknowl^ged experts 
Fhe actual takmg of these records of animal 
life calls for great technical skill and judg 
ment and for tihe exercise of untiring patience 
for the difficulties to be surmounted are 
mfinitely greater than m ordinary photo 
graphy Hours of patient watchmg and 
waiting have to be faced, and often when the 
end seems m sight something will happen, 
the stork of film m the camera runs out or 
the sky becomes too overcast to permit of 
sufficient fight for the extremely short ex 
posures necessary, and the final stage is 
missed — perhaps the last possible chance of 
the season and the whole of the work has to 
bo b^n all over again the following year 
" Light, more fight ' " is the constant prayer 
of &e naturalist kinematographer, for he 
must be able to obtam sixteen fully exposed 
httlc film negatives per second if his record 
IS to give an approximately truthful screen 
picture, while to catch every sta« m a 
swift movement like the leap of a sdmon or 
the beat of an insect’s wing, the sixteen 
pictures may have to be quadrupled at least 

Although the photographic emulsion with which the 
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celluloid film is coated is very fast, the need for such 
extremely short exposures renders it necessary to 
employ lenses workmg at very large apertures, at F 3, 
or F 3, if sufficient light is to reach the film Con- 
sequently the depth of field that will be cntically sharp 
when workmg close up to the subject as one has to do 
when recordmg the movements of small insects, will be 
limited practically to a few inches, neccssitatmg con- 
stant most cartful readjustment of the focus, should 
ihe creature approach nearer to the camera or elect to 
move further away, while owmg to the enormous 
subsequent enlargement of the picture when projected 
on the screen every detail must be recorded on the 
negative film with microscopic sharpness Last, but 
by no means least the subject, if a bird or a mammal, 
has to be accustomed to the presence, and the sound 
when m operation, of the kmematograph camera, this 
often calls for considerable patience, for all wild 
creatures arc suspicious of unfamiliar objects or sounds 
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I Even in captivity, this mbom mistrust and uneasmess 
I m the presence of an unfamiliar si^t or sound is main- 
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ttmed, and may result m agitated unnatural move could be mduced to tolerate its presence or move about 

ments givmg a totally false impression of the true m a natural manner On the other hand the anthropoid 

natural chara^nstics of the animal ipes like children of the human race are so mtensely 

This has been demonstrated on several occasions in unous and mterested m what is gomg on that the^ 
making records of some of the shyer animals m the will erase playmg about m their normal fashion until 
collection of the Zoological Soaety of London In they have been permitted thoroughly to examme the 

obtammg successful records of the rare and mterestinj, apparatus and satiate their curiosity 
maned wolf of South America the kinematograph We are indebted for the accompanymg illustrations 
apparatus had to be set up agam and agam and the to the directors of British Instructional Films Ltd , 

mechanism run without anv film before the animil 26 27 D Arblay Street Wardour Street London W i 


Meteorolog;ical Perturbations of Sea-Level 

By Dr A T Doodscn 


I T is always understood thit the predicted heights 
of high and low tidal witer do not take into 
acciunt the variations in the height of the sea due to 
wmd and to air pressure and that the errors due to 
these causes may be of considerable magnitude With 
the large ships that are now m comm in use the margin 
between sei bottom and ship bottom is small and 
since many of the largest ports m the world are situated 
in comparatively shallow water navigation both in 
channels and into dock is earned on only with constant 
reference to the state of the tide A particular example 
of the problem is that of loadmg a vessel m dock how 
much cargo must be left on the quay side so as to lewe 
suffiaent clearance for the vessel to get safely out of 
dock ? The cargo so left has afterwards to be trans 
ported by hghter with consequent increase of expense 
If the tide is lower than was expected there is mcreised 
risk to the vessel and if the tide is higher than was 
expected needless expense has been eaused through 
leavmg cargo to be transported by l^hter It is 
therefore obvious that a forecast of the effects of wmd 
and air pressure on sea level and tides would be of very 
great advantage to navigators m and near a port and 
for this reason much attention has reiently betn given 
to the subject 

The effects of wmd and air pressure on sea level are 
also important factors for engmeers engaged in the con 
struction of harbour works Again, they are of im 
portance m connexion with geodetic surveys since 
jiea level 1$ an obvious datum from whuh to take 
measurements , but it has been shown by the Ordnance 
Survey ( Second Geodetic Levellmg of England and 
Wales, p 34) that measurements by levelling gave 
mean sea level at Dunbar and Liverpool respectively 
08 ft and 04 ft higher than at Newlyn Ihese 
discrepanaes cannot be attnbuted wholly to errors of 
levdlmg and there is reason to bebeve that part of 
the explanation is connected with climatic causes 
Investigations as to the variation of sea level with wmd 
and pressure have been made by Mr H L P Jolly 
of the Ordnance Survey, and are referred to below 
Most mvestigations on this subject have been con 
cemed witlw air pressure and not with wmd the sea 
bemg regarded as a negative water barometer the 
‘ constant for the barometer however vanes much 
from place to place and even accordmg to the numencal 
method used m obtammg it A Bntish Association 
Comnuttec m 1896 reported that the effects of wmd 
and pressure were real but no law could be established 
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the methods of mvestigation however wen faulty 
A successful reduction to law fi r br th wmd and pressure 
in c nnexion wiUi tides at Ymuiden was published by 
Ortt in 1897 his method liemg to collect together 
observations fer given ranges of values of pressure 
win I direction ind strength This method has been 
used in essence by other contmental workers Prof 
R Wittmg (Bulletin de la Socidtt de Geographic de 
Finlande Lennii 39 \o 5 1918) has elaborated a 
method of coinpanng the gr idicnts of the sea level m 
the Balti Sea with the gradients of the pressure 
system over the sea this method is stnctly m iccord 
once with theoretical consideratic ns but it requires 
a large number of observmg stations and is most 
confidently applied to narrow seas His use of pressure 
gradients instead of wind strength and direction of 
wind IS very commendable and wts utili cd by Mr 
Joll) m his investigdUon leading to the simple 
form ila 

f s(B-B)+Mr E)+/<n-5I) 

where f is the meteorological disturbance of sea level , 
B E N are the values of the local barometric pressure 
and its gradients to the east and north respectively , 
bars denote means m the interval of time con 
sidered and s X /x are constants determined from 
observation 

Tins formula is valuable because it lends itself very 
easily to numencal methods and fairly accurate values 
of the constants may be obtamed from observations 
extendmg over only a month whereas an elaborate 
method like Ortts requires far more observations and 
much more labour It represents the perturbations 
of mean sea level with a fair degree of accuracy 

The formula has been used extensively at the Tidal 
Institute u Liverpool and hts yielded some very 
mterestmg results It is easy to deduce from it the 
du^ction of the most effective wind for raising sea level 
at the place considered and this has been evaluated 
from a month s observ itions at vanous places on the 
Bntish coast the results bemg illustrated m Fig r. 
The arrows give the direction from which the most 
effective winds blow and the lengths of the arrows are 
proTOrtional to the effects for a given strength of 
grament in the most appropnate direction Many 
previous mvestigators dealing with the perturbations 
of mean sea level on the Contmental coast of the North 
Sea have found that the most effective wmds for 
raismg sea lev el there are those which blow towards 
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the shore and conclusions have been formulated that 
the effect is due to the local wind blowmg the water 
towards the shore This conclusion is not substantiated 
by Fig I for the wmds which raise sea level on the 
east coast of Bntam are those which blow away from 
the shore A westerly wmd therefore raises the water 
of the wh lie of the North bea in some dCnree or other 
and this effect must thcref ire be due to wind blowmg, 
over a larf,e area to the north of Scotland The 
direction of the most effective wind at Felixstowe has 
a much larger northerly component than is present 
at Dunbar In other a irds a northerly wind would 
have little effc t it Dunhar i ompared with lehx 
Stowe the reason prob iblv bcin^ that the sea becomes 



sh ill wer t wards the south agreemg with theoretical 
conclusions that apart from the effects of rotation 
wind iperitis more effectively in shallow water tlum 
m detp water 

The In li Sea gives some interesting results It 
would appear that from Newlyn northwards the most 
effective wmd h is a 1 irge southerly a mponent Local 
mfluences are fir more marked at Newlyn and Cork 
than at Holyhead md Uelfist while the effect of the 
broadenmg out of the Irish Sea is shown slightly 
at Holyhead and still more at Liverpool where the 
westerly component of the wmd shows its influence 
and agaui the shallower water of the upper part of the 
Insh Sea helps the effect 

Some of these conclusions could have been formulated 
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roughly from quahtative statements m seamen s 
almanacs but what gives value to the results dealt 
with above is that they are expressed quantitatively 
Further qualitaUve statements arc liable to give not 
the most effective wmd for a given wmd strength, but 
that wmd which has happened to give a storm effect 
The predominatmg factor m the above results is the 
southerly wmd operatmg on the Atlantic water south 
of Ireland This conclusion has been verified for 
Liverpool by applymg an extension of the formula so 
as to include Atmntic wmds (south of Ireland) as well 
as local wmds The results show that for a given wmd 
strength operatmg m the most favourable direction in 
each cast the \tlantic wmd has 50 per cent more 
effect than a local wmd in spite cf the deeper 
Atlantic water being less favourable to wmd 
effects further the most effective Atlantic 
wmd blows from the south and the most effective 
local wind from almost due west 
\Men we correlate the pressure system at 
a fixed time with the mean sei level at a variable 
time we find that the correlation between the 
seilevel at Livetpoil and an easterly gradient 
of pressure corresponding roughly to a south 
wmd IS greatest when the mean sea level is 
taken about fifteen hours later than the cerre 
spondmg pressure gradient The correspondmg 
time for Newlyn is nmc hours lor a northerly 
gradient however the time difference for maxi 
mum orrclation with mem level at Liverpool is 
pr i tic lUv rero These results are in conformity 
with tlose jist discussed for wc should expect 
a Urge time interval for setting up the circula 
ti n of water fr m the Atlantic and a small 
time mterv il f r effects generated m the Insh Sea 
It an lie deduced therefore that the most 
fiv urillcconditi ns for givmg exceptional effects 
on sea level are those m which a south wmd blows 
for some hours filling the Insh Sea as a whole 
and then c hanges to the west — tlie rapidity with 
which the west wmd operates is apparently 
favourible to storm effects 

I he correlation between mean level at Liver 
pool and the fluctuaticn of the loc il atmosphenc 
pressure is greatest when the sea level is taken 
about three hours earlier than the pressure hor 
Newlyn the time advance is five hours These 
results are of very great interest the antinpation 
m mean sea level of changes m barometric pressure 
is probably due to the different rates of travel 
of disturb mccs through air and through water Ferrel 
(US Coast Survey Report 1871 p 93) in 1871 
noted that the changes m sea level m Boston 
Harbour USA appeared to antiapate the 
barometnc pressure Anticipation of coming storms, 
accordmg to Dr Bell Dawson (Trans Roy Soc , 
Canada 1909 pp 186 188), is also shown m the 
currents off Newfoundland a change m magnitude 
and direction is noticeable some twelve hours before the 
onset of a storm and generally (with some exceptions) 
the current sets more strongly towards the direction 
from which the wmd is about to blow This pheno 
menon is regarded by the local fishermen as an unfailmg 
indication of bad weather These antiapatory effects 
are worthy of fuller mvestigations 
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Curreat Topics and ETcnts 


The Royal Swedish Academy of Sciences Stock 
holm has awarded the Nobel pnze for physics for 
1923 to Dr R A Millikin director of the Norman 
Bridge Laboratory of I’hysics at the California 
Institute of Te<hnology Pasadena and the Nobel 
pnze for chemistry for 1923 to I’rof 1 Pregl pro 
fessor of applied medical chemistry in the medical 
faculty of the Karl Franzins University traz 
Austna Dr Millikan is best known for his work 
on the determination of the absolute value of the 
charge of the electron Before his experiments 
vanous measures had betn made of this bv con 
donsing a cloud on free electrons in a gas and observ 
iiig how the cloud behaved Milhkin found that 
it was possible to watch the single drops and thus 
discovered many inaccuricies to which the carlur 
work was subject and this enabled him to modify 
it into a method of precision In his final arrange 
ment a smill drop of oil or mcrcurj wis witchel 
in a microscope as it slowly fell under gri\it> or 
acquiring a charge rose in an electric fitld In this 
way he could observe directly the itoimc nature 
of electricity for if the sjieed of the drop iver 
change 1 it would ilwivs change b> a discrete amount 
In the course of these experiments he workel out 
the problem of the motion of a sphere m a viscous 
fluid and found under what conditi ms St ikes s law 
is verihed more recently he has mali his wirk 
throw hght on the nature of the collision of a gas 
molecule with i solid or lujuid surf ice It is a 
famly safe preilution tint it will be long before 
methods art devise 1 which will give more accurate 
values thin Millikiiis for the electronic charge and 
the associ itcd const mts Only second in importance 
IS his very iccurate determination of the quantum 
by means of the photoelectric clTect His work 
not only completely vcniicd the Finsttm tlwory 
but also showel that the limiting pottntial of 
that theory is identic il with the ordinary contact 
potenti il Since then Dr Millik in h is uld^ a great 
deal to our knowledge of the spectrum in the region 
of very short waves 

Thi T ondon bchool of Tropical Medicine co 
operating with the New Zealand Government has just 
sent an expedition to Samoa to study the depopula 
tion of the Pacific from the medical point of view 
The expedition is Ud by Dr Patrick Buxton and will 
probably be in Samoa about two years It is proposed 

to select a small island and try to exterminate Aedes 
vartegatus {pseudo sentellarts) tlie particular mosquito 
which cames filariasis a majority of the natiyes are 
infected with this disease This large scale expen 
ment should afford information about costs and 
methods and will be of yalue m many parts of the 
world An inyestigation of all bitmg insects will bo 
made and the party is equipped to study the problems 
of yentilation and temperature m yanous types of 
house An effort will ^ made to collect insects m 
general eyen those of no economic importance 
because it is presumed that a peculiar fauna still 
exists in the virgm forests which cover the centres of 
the islands and that this fauna is m danger of being 
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exterminated by enemies introduced from other 
isl inds 

WiiM the December issue the monthly publication 
of the meteorological ocean charts ceases Ihe 
information supplied on the back of these charts will 
in future appear in a monthly magazine entitled the 
Marine Observer which will be on sale by the Stationery 
Office The magazine will be supplied free to the 
comm inders of ill ships on the list of regular observers 
to the Meteorological Office The f uc of the charts 
for each month of the year with information which is 
of a permanent nature have been pnnted in limited 
numlx.rs and one set will we understand be supplied 
accordmg to its trade to each ship on the list of 
regular observers on request being m ide by the 
command! r These charts of frequencies mil normals 
of the North \tlantic or Fast Indian Seis for each 
month of the ye ir may be purchase 1 at one shilling 
each from the Ad mirilty chart igeiits The December 
issue of the Fast Indian chart coiitiins i useful index 
to the inform ition published on the back of the 
charts from mo6 onwards 

1 Hi many fnends of Sir Arth 11 Schuster will learn 
with muth regret that a few days ago he met with an 
acci lent which m ly lead to the loss of sight of one of 
his e>es It appears that he was accidentally struck 
by a golf club while standing near a 1 ul> pla>cr the 
result I < mg that his glasses were broken and a piece 
if glass t ntered one of his eyes 

Thl selection committ e of the Harrison Memorial 
pnze which in accord incc with the trust deed 
consists of the presidents of the Chemical Society 
the Institute of Chemistry the Society of Chemical 
Industry and the Pharmaceutical Society will meet 
shortly to consider the first award of the Ilamson 
Memorial pn/e The pnze of the value of about 
150/ IS to lie iwar le I to the chemist of cither sex 
being a nitnral liom Hntish subject and not at the 
time over th rty years of age w lio in the opinion 
of the selection committie during the previous five 
years has comluctcd the most mentonous and promts 
mg onginal investigations in an> branch of pure or 
applied chemistry an 1 published the results of those 
investigations m a scientific periodical or penodi als 
Providetl that in the opinion of the selection com 
mittee there is a candidate of sufficient distinction 
to warrant an award of the pnze the first award is 
to be male in December next The selection com 
mittee is prepareil to receive applications nomma 
tions or inform ition as to candidates eligible for 
the prize which must be addressed to the president 
of the Chemical Society u.nd should reach Burlington 
House Piccadilly London W 1 before December 10 

On November 14 Prof R A Peters delivered his 
inaugural lecture as Whitley professor of biochemistry 
in the University of Oxford Speaking of the inter 
change of teachers between Oxford and Cambndge 
which he thought was to the advantage of both 
Universities ho directed attention to the fact that 
Oxford had inclmed to the synthetic and Cambndge 
to the analytic aspect of biochemistry The steam 
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engine view of the body has been prm ed inadequate 
nutntion cannot be expressed m terms of calories 
1 he proteins of food enter the bloo i “is ammo acids 
the bodv forms its own proteins The connexion 
between miners cramp and the loss of silts is 
well estallished and gives promise of further light 
on other morbid conditions Increase! cleinliness 
m food has tended to ciuse a dehciency in vitnmins 
Bread and rici hive both suffered in this respect 
but under civilised con litions the dehciency cm be 
mile ip in other ways V new importance to 
phvsiologicil chemistry is given by the discovery 
of the f incti in il ictivity of en locr nes A large 
audience including the Vice Chincellor was present 
at the lecture 

Wf learn from the Tielfi t rxening Telegraph of 
October 24 thit a new Naturalists F leld Cl ib styled 
the Koiite his been foun le 1 for northern Antrim 
and that it is itfilnted to the Belfist Club The 
latter now numbers 703 members mdflias been 
desenbed by those who tlenve m ich mental proht 
from its V inous meetings ind excursions as a second 
university for Belfast It has the advantage of 
retaining as advisers members who have watched and 
fostere 1 its progress for more than fifty years 

It is announced m Snence that Mr John D Rocke 
feller Jr his given 100 000/ towar 1 the en lowment 
fund of 400 oool required bv the New York Zoological 
Society and will contribute a further too oool as soon 
as the soaety raises another 200 oool Mr Edward S 
Harkness has given 20 oool and the estate of Mrs 
Frederic rcrris Thompson 10000/ For some time 
the Society has been carrymg educational philan 
thropic and civic burdens fir beyond its finincial 
resources Mr Rockefellers gift is without restnc 
tions and the mcome becomes immediately available 

Norn iCAiiON is given by the Chemical Society that 
applications for grants from the society s research 
fund (made upon forms obtainal le from the Assistant 
Secretarv Burlington House W i) must be received 
on or before Saturday December i Ihe income 
arising from the donation of the Goldsmiths Company 
IS to be more or less especially devoted to the en 
couragement of research in inorganic and metallurgical 
chemistry the income from the Perkin memorial 
fund IS to be applied to investigations relating to 
problems connected with the coal tir and allied 
industries 

Ihe followmg officers have been elected by the 
London Mathematical Society for the session 1923 
1^4 — Prehtdenl Prof W H Young Vtce 
Piestdenls Prof L N G Filon Prof H Hilton 

and Prof A h Jolliffe Treasurer Dr A F 

Western Secretaries Prof G H Hardy and Prof 
G N Witson Other Mimbers of the Council Mr 
J E Campbell Irof A 1 Dixon MissH P Hudson 
Prof G B Jeffery Prof A E H Love Mr F A 
Milne Mr L J Mordell Mr F B Pidduck and 
Mr F P White 

Viscount Long of Wraxall his accepted the 
presidency of the forthcoming Lmpire Minmg and 
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Metallurgical Congress to bo held at the British 
Fmpire Fxhibition 00 June 3 6 1924 of whidh the 
Pnnee of Wales is honor iry president The following 
hive accepted invitations to become honorary vice 
presidents of the Congress 1 he Secretary of Stite for 
the Colonics tlie Secretary of State for India The 
Secretary for Mines the Prime Mimsters of Canada 
Australia New Zealand an 1 Newfoundland the High 
Commissioners of the Dominions and British India 
and the Lord Mayor of London The presidents of the 
seven convening holies {v Naiure September 22 
I 453) will act IS vice presidents and wnll preside 
over the sections with which they are concerne 1 

Thf issues of the Journal of the Royal Society of 
Art* for October 5 12 in 1 19 contam the three 
Cantor Lectures by Mr J h Sears on precise length 
measurements 1 o those who have not access to the 
various publications of the Nation il Phvsical 
labontory these lectures prcvide up to date in 
formation on the methods in use there for maintaining 
the ultimate standar Is of le igth and for accurately 
comparing the secon 1 try standards in use in mdustry 
with the ultimate stmdards The instruments used 
are almost ill unique and the accuracy attamed with 
them one millionth of an mch We arc glad to note 
that as the result of work done by one of the staff 
of the Laboratory it is likely that gauges of the 
accuracy of the Johinsson gauges from Sweden will 
be made on a commerciil scale in Greit Bntam 

On Thursday and I riday November 8 and 9 the 
sixth joint mectmg of the Challenger Society and 
represent itives of Marme Biologic il Stations was held 
at Cambridge under the chairmanship of Prof J 
Stanley Gariner The meeting was attended by more 
than fifty representatives of various organisations 
Pipers were read by Messrs J Barcroft G Bidder 
F h Blackman H G Carter H M lox J Gray 
M B Hardy H G Hopkins T Moran J Piqu6 
I A Potts J T Saunders and J M Wordie 
Special attention was paid to the problems of cold 
storage These meetings which were inaugurated 
and are assisted by the Development Commission are 
held periodically at the vanous manne laboratones 
and blsewhere 

The openmg meeting of the lllummating Engineer 
ing Society on November 13 was as usual devoted to 
reports of progress and exhibits illustratmg develop 
ments in lighting Mr Gister reviewmg progress 
dunng the vacation alluded to the appointment of a 
Committee on Illumination by the Department of 
Scientific and Industrial Research and mention)^ 
that the next technicil session of the International 
Illummation Commission is to be held m Geneva m 
July next year A conference deahng among other 
matters with industrial lighting is bemg arranged by 
the International Labour Bureau of the League of 
Nations m Geneva in the same month Reference was 
made to the newly formed Association of Pubhc 
Lightmg Engmeers as an illustration of the growing 
interest m illummation and the need of bringing the 
aims of the Soaety before a wider circle of the public 
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Tins pc»nt was a^ emphasised in the report 
presented by the Committee on P rogress m Lamps and 
Lig^tmg Appliances which descnbed efiorts being 
made to effect standardisation of lamps and fittings 
Amongst other recent steps ten standard types of 
lamps suitable for automobile headhghts meeting the 
requirements of practically all British cars have been 
evolved Vr L F BuckeU showed some of the very 
large gas filled electric lamps consuming 3000 4000 
watts and other types with filaments specially designed 
for projector work A new feature was the process 
for spraymg bulbs vnth finely divided china clay 
this gives a soft light and good diffusion with an 
absorption estimated not to exceed 7 per cent The 
sprayed surface is said to have good wearing properties 
and It IS beheved that these lamps will prove useful m 
cases where they are unavoidably exposed to view m 
the direct range of vision and yet it is desirable to 
avoid glare Miss Be itrice Irwm gaN e a demonstra 
tion of the colour filter system associated with her 
name a variety of lighting units consisting of cylinders 
of hand pamted parchment paper in pleasing com 
binations of colours bemg shown 

Lcaillt R 38 received from Messrs Newton and 
Wnghf ltd 47T 3 Hornsey Roul N 19 describes 
the Harley unit foi dental roduilogj The 
feature of the apparatus is in the movements of the 
X ray tube which is i very important feature in 
practice I Icxibility is here combined usefully with 
ngidity and arrangements are made which allow of j 
stereoscopic radiographs being taken The high 
tension transformer is oil immersed, and when in I 


action one pole is earthed a separate transformer 
with the necessary adjustments for the control of 
the filament current of the Coohdge tube is supplied 
In order to vary the penetration of the X rays four 
alternative voltages may be apphed to the tube 
termmals This appears to be an ample margin for 
the requirements of dental radiology 

Messrs C F Casella and Co Ltd 49 and 30 
Parliament Street London S W i have issued a 
new catalogue No 323 which contains particulars 
and illustrations of a very wide range of surveymg 
and drawing mstruments and appliances Detailed 
specifications are given of the more important instni 
ments manufactured by the firm In the design of 
several of these many improvements are embodied 
which cither give some additional facility to the user 
or increase the accuracy or length of life of the mstru 
ment A notable addition to the list is the new 
double readmg micrometer theodolite which has boon 
designed for geodetic and exploration purposes where 
accuracy of the highest order is desired In this 
instrument the diametncal pomts of the circle are 
brought together in one field by an optical arrange 
ment It IS therefore possible to set the telescope 
on the object take the readings of the bubbles and 
all four readmgs of the circle without moving from 
the front of the instrument The length of time 
spent in taking a set of readings is thus considerably 
reduced fins improvement is accompanied by a 
reduction in the number of parts emplojred and the 
possibihty of the instrument bemg put out of adjust- 
ment w thereby diminished 


Our Astronomical Column. 


RaiNMUTHs Comet 1923B— The following two 
observations both made at Konigstuhl are now to 
hand the positions being referred to 1923 o 

CMT RA N D«a 

Oct 31*91 221 1* 13 1136 22 26360^ 

Nov 58151 I 17 30 90 19 47 23 2 

Mr W ittrfield st ites as the result of an ’unsuccess 
ful visual search that the object is certainly fainter 
than the i ith magnitude This famtness is probably 
the reason of the delay m obtaimng a third observation 

The November Ieonids— M r W F Dt^nmng 
write'- Very stormy unsettled weather prevail^ 
durmg the most of the period when the return of the 
November meteors was expected and it was not 
possible to watch for the shower on several consecutive 
mghts Mr I P M Prentice of Stowmarket en 
deavoured to obtain an early observation of the 
shower on November 10 For that purpose he carried 
out a long watch of the heavens commencmg at 
S35GM r audendmgati7 55 &M r Herecordod 
82 meteors though the sky was partly cloudy at times 
Six of the meteors seen were Leonids with a radiant 
i»mt apparently at 143® +*2'’ If this position for 
the radiant is confirmed it will mdicate that t^ 
Leonid radiant similarly to that of the great Perseid 
shower of August is a movable position which 
advances about i® per day On November ii Mr 
Prentice saw 33 meteors but the sky became cloudy 
before 1230 GMT and watching had to be dis 
contmued At 12 a8 G M T he saw a bright firobaU 
directed from a snower of Taunds It would be 
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mteresting to get another observation of this if other 
observers happened to be lookmg for I eonids on the 
mght of November ii at about 12 38 G M T 

lUF tXTRAFOCAL METHOD OF srUDVING MaCNI 

TWDFS — The advantages of this method are the 
practical equalisation of the size of du>r for different 
magiiitu les an 1 climmation of the effect of pecult 
arities of images ansmg fiom defects in the objective 
The quantity measured u> simply the density of the 
image Mr Edward S King (Proc Nat Acad 
Sucnccs USA Oct 1923) communicates the results 
for 100 bnght stars fitom Harvard observations A 
vellow screen and isochromatic plates were used 
thus giving photovisual magnitudes The mean 
excess of the re ulting magnitudes over the photo 
metric ones is as follows B o 02 Ao o 00 F - o 10 
G-oi3K-oibM 0 20 The following colour 
indices were deduced Bo - o 23 Ao - o 02 Fo 
+ 025 Go +088 Ko +128 M +187 These are 
mdependent of visual observatioos 

A rediscussion of the observations of Nova Aquilae 
1918 when near its maximum brilliance gives colour 
mdex -019 mstead of - o 35 published earher 
Mr Kmg also measured the colour mdices of the 
planets by the same method The values are 
Venus +091 Mars +143 Jupiter +096 Saturn 
(without rings) +1 22 Uranus o 74 These accord 
wdl with the ruddy colour of Mars and the sea 
green of Uranus 

The paper also contains new formulae for the effect 
of phase angle on the magnitudes 
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Research Items 


MvcENi&AN Elements in the North .£gean — 
]Mr Stanley Casson has contributed to the Novembtf 
number of Man an mteresting analysis of the traces of 
intrusive Mycenaean culture in Macedonia and Thrace 
^cenaean pottery is derived from mno mounds in the 
Tncrmaic Gulf mostly in the neighbourhood of 
Salonika and all but three on the sea^re All this 
Mycena»n ware belongs with one exception to the 
dose of the third Late Mmoan period m Casson s 
conclusion is that probably Mvcenaem imports were 
purely local and were derived by trade along the sea 
route from the south to the Thermaic Gulf He 
figures two rapiers from Grevena on the upper waters 
of the Hahacmon and one from Karaglm m the 
Central Bulgarian Plain which belong to the type of 
Mycenaean rapier common in the lut two Minoan 
periods The former appears to have passed up the 
Vardar Valley or by way of 1 hessaly the latter along 
thebtruma Last of the Struma no traces of Mycenaean 
culture are recorded along the Puropean shore amd 
Mycenxan traders appear to have had no port of call 
between Salonika and Troy 


Climatl anf thf Nasal Ini liX — At the Inter 
national Medical Congress held in London m 1013 
Prof Arthur Ihomson read a preliminary com 
munication on Ihe Correlation of Isotherms with 
Variations in the Nasal Index in which it was 
suggested as a result of a survey of the nasal indices 
of me inhabitants of America that the greatest nose 
width was to be found near the heat equator and 
that a narrowing was to be found in p^mg north 
and south to Baffin s Bay and Tierra del Fuego A 
loint paper by Prof Thomson and Mr L M Dudley 
Buxton which appears in vol liii pt 1 of the 
Journal of the Royal Anthropological Institute gives 
the results of an extends 1 investigation on these Imes 
from which it would appear that m fact a platyrrhme 
nasal mdex is associate with a hot moist climate and 


dry and cold moist chmates Both on the living 
(males) and on crania there is a positive correlation 
between nasal index and temper iture The same 
applies to nasal mdex and relative humidity in the 
livmg but in crania the correlation is smiill Iho 
result of the application of this hne of investigation 
to prel ihtoni skulls is interesting The platyrrhinc 
character of the t nmaldi skulls would assign them to 
a warm Moustenan period but the skull from I a 
Chapelle au\ Samts being platyrrhme should belong 
to a warm period whereas it is usually assigned to a 
cold Moustenan period 


Freudian Isychoiocy and Fvoiution Theory 
— In the Transactions of the Croydon Natural History 
Society (sol ix pt 3) tliere is an mterestmg article 
byMr C C Faggonthe Significance of the 1 reudion 
«ychology for the Evolution Theory The article 
consists of three parts in the first the author out 
Imes the discov eries of Preu 1 m the second he sketches 
the salient features of the evolution theory and in the 
third he attempts to interpret the second m the light 
of the first Ihe paper is mterestmg as an mdication 
of a scientific attitude of mmd towards the Freudian 
theory That theory has suffered idmost equally 
from the uncritical assimilation of all its tenets by 
enthusiastic supportms and from the still more un 
critical attacks of those who found its doctrines un 
palatable Mr Fagg relates certam aspects of it to 
phenomena well known in the biological sciences He 
mterprets the stalk of the fixed mfusonan as of the 
nature of a neurotic symptom some amoeboid forms 
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reacted to fear as m the case of the forainuiifera by 
pnttmg on a coat of armour made of carbonate of hme 
or sihca a compromise formation which put a limit 
to their evolutionary possibihties only uiose amce 
bold forms which retamed their mobihty and plasticity 
m the face of danger were able to bndge the gulf to 
metaroic life H e holds that there are many instances 
from palaxintology to show how m reactmg to fear 
of environments dangers races have sold their souls 
so to speak for some measure of security He 
beheves that a consideration of some of the findmga 
of Freud would do much to help in the aggravated 
^esbon of the inheritance of acquired characters 
He hopes that by an extension of our knowledge along 
the hnes indicated by psycho analysis we may some 
day be able to make a world fit for children to live in, 
a family and sexual environment m which super 
babies may develop mto super men 

Cattle Feeding — Ihe idea which appears to have 
suggested the mvestigation recorded m Under 
Nutrition m Steers by F G Benedict and E G 
Ritzman (Carnegie Institution of Washington) is that 
it might be economically advantageous to underfeed 
cattle during the winter when feedmg stnSs are 
scarce and (fear if it could be demonstrated that a 
prolonged penod of semi starvation did not inflict on 
the anunals any permanent disturbance of their 
internal economy such as would hmder their fattening 
in the succeeding summer For the purprae of the 
mvestigation 14 steers m all were mtensively studied 
12 of them durmg the year November 1918 to 
November 1919 and 2 dunng the succeedmg year 
I or the first fortnight the ration aimed at bare mam 
tenance for the next six months at approximately 
half maintenance after which a full fa^nmg ration 
was given It was found that although durmg the 
SIX months on half mamtenance the animals lost 
approximately 25 per cent of their ongmal live wei^t 
they soon regained this when given a full ration after 
which they fattened normally and when slaughtered 
produced saleable beef Thus the absence of per 
manent ill effects of prolonged and severe under 
nutntion is clearly demonstrated but it is unfortunate 
that the authors were prevented from considenng the 
economic results of their mvestigation In the 
absence of any economic discussion it cannot fail to 
strike the British reader that the investigation loses 
much of its importance Under nutntion of store 
cattle dunng the wmter is a common phenomenon m 
the pastoral distncts of the west of En^and and when 
practii>ed on young animals ib supposed to bo re 
I sponsible for many of the shortcomings of stores which 
are tifinsported to the Midlands and the Eastern 
Counties for subsequent fattinmg The puhbcation 
contains however clear descnptions of many very 
mgemous mstruments used m the determination of 
the digestibility of the feeding stuffs and in the 
measurement of gaseous metabolism Many British 
experimenters would profit by studying the cfiscussion 
of the accuracy of live weight measurements on which 
they are apt to place implicit confidence 

Plant PnopACArioN — Mr C T Mus^ve has im 
interesting note m the Journal of the Royal Horti 
cultural Society volume 48 parts 2 and 3 issued 
September 1923 under the title Methods of 
Propagation m an Amateur s Garden which again 
directs attention to the numerous problems t^t 
immediately arise when the empirical data alone 
available m this subject are passed under review 
Mr Musgravedistmguishes between hardwood cuttings 
of woody perenmau which have ceased growth for 
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the year and soft cuttings among which he dis | 
tmmushes again between truly soft herbaceous plants 
suw as the geranium and the iirmwood cuttmg 
of a shrub such as Escalloma For ftimwood cuttmgs 
he agrees with the practice of using a side shoot tom 
from the parent stem with a downward pull so that 
a little heel of the main stem is left attached to it 
Such heeled cuttmra are described as almost 
mvanably easy to stnae Fuchsia on the other 
hand stnkes better if a piece of stem is cut oS just 
below a node rather than from a side shoot broken 
off with a heel clematis again for some puzzlmg 
reason always roots best if cut about an men below 
a node fhe author points out that the layenng 
method so frequently adopted with carnations is 
also very successful with rhododendrons hardy 
azaleas and other hardy shmbs 

Absuiii ATiNG Tissue in thf Plant — ^As first part 
of vol IV of the Handbuch der Pficingenanatomie 
edited by K Linsbauer (Berlin Gebrtlder Bom 
traeger 1923) there has appeared a review of the 
assimilatmg tissues by Fritz Jurgen Mever A lull 
bibliography and index appears with the review The 
various forms of assimilating tissue are fully de 
scribed palisade and spongy tissue arm palisade 
assimilating epidermis and bundle sheath etc and a 
r68um6 given of the vanous views as to the develop 
ment from special assimilatmg tissues The con 
elusion seems to be that we have not yet escaped 
from a somewhat barren controversy is to the relative 
importance of alternative teleological explanations 
ba^ upon its assumed functio^ activity Hie 
mam protagonists have been btahl and Hab^landt 
Stahl argued that the palisade svstem was the ideal 
system for strong light the spongy for weak light 
hence the relative proportions of these tissues in sun 
and shade leaves That light exerts an important 
influence is s ipported by the recent expenments of 
Liese which show the walls of the pslisile cells 
adopting a different angle when developing 111 a 
radiation that comes m different directions Haber 
landt on the other hand developed as explanatory 
principles two adaptational requirements (i) an in 
crease of cell surface his main clue to the stmeture 
of palisade and arm pUisado tissue (2) an increase 
of Wgdi m the direction along wl ich assimilates 
move in the cell an important guide to the inter 
pretation of spont,y parenchyma Other a ithors 
notably Areschouj, and Rywosch h ivt arg led stoutly 
for the importance of transpinlion and the moisture 
conditions of the leaf findmg vanous reasons why 
different types of tissue are best suited to certain 
moisture conditions All these views arc usef lly an 1 
cntically reviewed in this monograph 

Indian Acricuitirai Statisiics — The agn 
cultural statistics of India for the year T920 21 have 
been pubhshed in two volumes by the Department of 
Statistics Calcutta the first volume deals with 
Bntish India and the second with certain Indian 
states Among a mass of valuable returns dcalmg 
with acreage cultivated areas under imgatioii extent 
of different crop and live stocks and harvest prices 
it may be noted that the total area sown with crops in 
Bntish India in 1920 21 was 5 pr cent less than the 
previous year and represented 34 per cent of the 
total land area Owing to the fact that some areas 
are sown more than once in the year the gross sown 
area really amounts to rather more than this figure 
In the native states the sown area was about 40 pr 
cent of the total land area Food crop accounted 
for 82 and 77 per cent respectively of these two 
totals The imgated area m Bntish Jndia remamed 
practically constant while m the native states there 
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was a slight mcreaso The area under cotton showed 
a decrease of 9 per cent and the area under oil seeds, 
2 per cent The ramfall was above normal m Ben^ 
and Assam and much of Burma defective in tiie 
United Provinces Rajputana and Bombay and 
especially so m the Punjab Sind and Central India 
but excessive m Madras 

Austrauan NoTONECTiDAf — he Australian water 
bugs of the family Notonectidas form the subject of 
a contnbution by W Herbert M Hale to the Records 
of the South Austrahan Museum vol u No 3 June 
1923 Ibe predominant genus is Anisop which has 
eight species nothing previously appears to have 
b^n known concernmg ibi life history Mr Hale has 
been able to fill this gap to some extent in descnbmg 
the biology and metamorphoses of the commonest 
species A hypenon whicn occurs in both ninnmg 
and stagnant water It was reared upn mosquito 
larv® and pupse which were eagerly devoured an 
average of 200 bemg consumed by each isolated 
nymph in less than four weeks Among other genera 
Notonecta and Plea arc each represented by a single 
speaes and there is but one member of the famfly 
Cbrixid-e — toroconxa hxrtxfrons 

Rfcfnt Shells from Java — ^This first instalment 
of what promises to be an unprtant catalogue of the 

Recent Shells from Java contams an enumeration 
of the Gastropoda by Dr C H Oostmgh Ihe work 
vmllcn in Lngh h is founded on a collection chiefly 
of marine shells from Java which is kept in the 
Geological Museum of the Agncultural High School at 
Wagemngen (Holland) and of this by far the greater 
part was made by I^f J van Bwen An exact 
knowledge of the recent mollnscan fauna being of 
much importance for the study of the Upper Tertiary 
fauna of Java the author has approach^ the subject 
in some detail That is to say a copious synonymy 
and notes of its distribution in the western Pacific 
generally with geological occurrences where known 
are given with each species while there is a very good 
phototype plate of some of the forms 

The Glaliaiion of NoRtn fasti rs Ireland — 
Major A R Dwearyhouse contributes a remarkable 
pa^r on this subject to the Quarterly Journal of the 
Geological bociety of London vol 79 p 332 (bept 
1923) The area covered is a wide me from Torr 
Head to Slieve Gallion thence across the wild moor 
Ian I of central lyronc then awav to the east coast 
again across Lough Neagh and down to the narrow 
i^ct of C irlingford Lough Ihc author recogmses 
this inlet as a true fjord exc ivated by glacier ice 
during the later phase when tlic ice flow fro n the 
north west dominated th it from the Irish Sea Good 
use is made of the presence of pebbles from Ailsa 
Cr ig in inland districts and the course of the Scottish 
ice (I urth of Clyde glicior) across the country durmg 
the earher phase is strikingly shown upon the mips 
(p 419 etc ) The careful work of years is embodied 
m this paper of seventy pages and we can only regret 
that space has not allowed of the description of the 
picturesque scemc features added by drift mounds 
and eskers to the floors of v alleys or the barren surface 
of the moors Special attention is paid to the gravel 
terraces deposits in ue lammed lakes and to the 
dry gaps as records of overflow channels throughout 
the district It is pointed out that the recognition 
of the true nature of these channels in north eastern 
Ireland dates from the work of the Geological Survey 
m 1904 Here as elsewhere in Ireland Mr G W 
Lau plugh laid the foundations of a very m irked 
advance 
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The Watfr Supply OF Nyasaland — There exist t Synthesis op Ikcithin — Dr A Grfla and 


m Nyasaland large tracts of fertile land which are 
deficient in water supply If this defect could be 
remedied these areas would be available for settle 
ment by natives or Fuiopeans Tn Water Supply 
Paper No i issued as a supplement to the Nyasalam 
Government Gaxette of June 30 Dr F Dixcy considers 
the possibilities offered by underground water The 
ramfall of Nyasaland vanes from 30 to 80 mches a 
year but the long dry season which follows the rainy 
season le^ds. to great evaporation of surface water 
In consequence m any impro%ement of the supply 
resource must be had cWfly to underground supplies 
The gr mites gneisses and schists of the country 
are not too faiourable m this respect but in the 
Shire valley there ve extensive alluvnl deposits and 
west of the Shire river sandstone and shales overlie 
the crystalhne rocks It is m the hst named rocks 
that tlie problem is most difficult of solution Dr 
Dixey compares the conditions with those obtaining 
m Southern Rhodesii where at shsllow depths an 
apprtci ible supply of water is obtained from pcrcola 
tion in joints and fissuns He believes also that a 
certain supply may be obt lined from shallow depres 
sions known ss jians or vleys which mdicttc 
a considerable deptli of weithired rock In nreas 
unfavourable for wells the construction of im 
permeible collecting slopes and storage tinks is 
recommended On such 1 slope a rainfall of 20 inches 
should yield 4 40 cxki gallons jjier ncre 

VARiABnirv OF fRoncAi CuMAiFS- A senes of 
articles have appeared in the issues of the M ttoro 
logical Magoitne for July August and bcptemlier by 
Dr Stephen S Visher (Clucago) on the above subject 
Ihe opinion is held that the general emphasis upon 
uniformity in the tropics is misleading and attention 
IS directed to the vanations of temperature and wind 
while rainfall in lower latitudes is shown to be more 
variable on the average than the ramfill of higher 
latitudes I or seasonal range of temperature amongst 
many other places Hong Kong in latitude 22 N with 
a range of 20® h is compared w ith Glasgow m latitude 
56° N with a Tinge of 12® h It is pointed out that 
the latitude of Switzerland receives much more heat 
from the sun on June 21 thm the equator for the 
sun it that tmie is ibout equally vertical in the two 
places while in Switzerland the days are about 
4 hours linger Cold snaps are shown to iKcur 
commonly in the tropics from various causes With 
respect to variability of runfoll comparison is made 
between tlie wettest and dnest years in tropical 
regions and those in higher latitudes 1 he wettest 
years out of the tropics seldom exceed more than 
double the ram of the driest years while m the tropics 
the vanation of range is much greater An important 
factor in these compansoiis is the length of the period 
dealt with this is recognised by the author The 
total rainfall in wettest years is very much larger m 
tropical regions than m higher latitudes TIi© 
erratic nature of cyclonic storms in different parts of 
the world is referred to and for frequency and 
violence the extremes are said to be greatest m low 
lautudes 

Atomic Wlicht of Boron — We have received a 
copy of vol 59 No 2 of the Proceedings of the 
American Academy of Arts and bciences whii^ 
contams a paper by Baxter and Scott on a revision 
of the atomic weight of boron Takmg sUver as 
107 88 these workers find that boron is 10 82 from 
analyses of the tnchlondo and tnbromide of boron 
Imjmved methods for the fractional distillation m 
vaeoum of boron halides are also described 
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R Limpacher reported to the congress of Gorman 
chemists recently held at Jena that older prepara* 
tions which had been taken for artificial lecithm 
were nothing but cholme salts of gljrcero phospbonc 
acid True lecithm is obtamed by the action of 
diglycendes upon phospbonc anhydnde aad sub 
sequent action of choline bicarbonate The punfied 
product has all the physical and chemical properties 
of the lecithin preparra from seeds egg yolk and 
the substance of nerves and bram Optically active 
lecithins ore also obtainable m this way the 
kephahnes can be prepiicd from diglycende phos 
phone anhydnde and coLtmme 
Nitrocen Contfnt of Whfap Grain —The 
importance of a high nitrogen content of the wheat 
gram has led Olson (Journ Agrtc Res xxiv 1913) 
to attempt to iscortain whether this can be vanod by 
alteration in the controllable conditions in the environ 
ment of the wheit plant fhe nitrogen content 
seemetl to be mere wed by widening the ilistance 
between the drills when no irrigation wis appbed 
but under irrigation in another district this effect w is 
not ol tauned On the other hand irrigation per se 
exerted no influence in either direction As matunfy 
approacheil the nitr gen in the plant moved towanis 
the gram though the actu il percentage in the latter 
decreased apparently owing to the more rapid m 
filling of ciTboh>dratcs It would appear that larger 
quantities of water arc required to move the nitro 
genous matter than the non nitrogenous into the 
^ains and aciordinglv an imple supply of water 
should prove benefictil to high rather than to low 
nitrogen content w hich rather contradicts the findings 
with regard to irrigation Phosphorus and nitrogtn 
were found to enter the mm simultaneously thus 
corroboratmg the results of other mvestigators 
I EAO AND Plants — The application of radio 
active isotopes as mdic itors mamly by Hevesy and 
Paneth his proved to be a powerful method of 
attacking m iny physico chemical problems that do 
not readily lend themselves to direct methods A 
further mtercstmg application of this method is 
given in the current issue of the Biochemical Journal 
(vol xvii pp 439 445 1923) by Prof Hevesy 

(Copenhagen) who has investigated the Absorption 
ana fr mslocation of Lead by Plants Specimens 
of Vicia haba (horse be in) were immeised m lead 
nitrate solutions of different concentrations contam 
mg thorium B (isotojic of lead) as in indicator and 
ifter Ignition of the various parts of the plant their 
lead content could be found by radioactive measure 
ment of the ash Quantitative results have been 
obtained using solutions varying in concentration 
as much as from 10 • N to 10 ‘ N In 24 hours the 
root of the plant absorbed m the former case 60 per 
cent of the lead contained m 200 c c of the solution 
whereas m the latter case only o 3 per cent was 
absorbed The amount of lead passing mto the stem 
and leaves is less than i/io per cent and does not 
vary greatly with the solution concentration indicat 
mg that most of the assimilated lead is bound to the 
root and experiments on displacement show that it 
18 associated in the form of a dissociable but not 
readily soluble salt and not m combmation wth 
carbon Whereas a 10 ‘ N solution of a lead salt 
produces toxic effects on the plant even after 24 hours 
I more dilute solutions do not Experiments on the 
kmetic displacement of assimilated 10ns by other urns 
are deaenbed m connexion with the phenomenon of 
. antagonism according to which certam 10ns have 
the capacity of mhibiting the toxiaty produced fay 
1 others 
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Cohesion and Molecular Forces 


I N opening a joint disci]<eion on cohesion and mole 
cular forces between Sections A B and G of the 
British Association at its recent meeting at Liverpool 
Sir William Bragg emphasised the change of pomt of 
view which the analvsis of crystal structure bv 
X rays has brought about The older view m which 
atoms and molecules were pictured as centres of 
force exerted in all directions and governed by some 
power law of the distance between them has hal 
some measure of success m explaining the principal 
features of surface tension and some of the departures 
from perfection m a gas But in a solid except 
possibly in the case of polar compounds no satis 
factoiy results have accnietl On the newer view we 
consider not the aggregate but the individual atom 
or molecule 

It appears to be necessary to say that the very 
strong forces between atom and atom molecule and 
molecule are hmited m their effective range of action 
to listances much smaller thin we have hitherto 
supposed Small it may even be compare I to the 
distances between the centres of atoms as they lie 
side by side in a crystal A crystal conforms so 
exactly to rules respecting its angular dimensions 
that It seems impossible to imagme its form to be 
merely the result of an average of tendencies The 
forces of adjustment cannot therefo^ be thought 
of as a force between two pomts each representing 
one of the molecules On the contrary it is nearer 
the truth to think that the adjustment is made so as 
to bring together certam points on one molecule and 
certam pomts on the other In considenng there 
fore the bmding of the mdividual molecules of a 
solid the analog of the electrostatic attraction of 
two charged spheres is imperfect and should be 
replaced by that of two memtiers of a girder structure 
adjusts 1 until the nvets can be dropped into the holes 
brought into true alignment This is seen well in 
the recent work by Muller and Shearer and by Piper 
and Grmdley on the structure of the orginic fatty 
acids and their salts There is no doubt that the 
ultimate flakes of the crystals of these fatty acils 
are the monomolecular films investigated by Lang 
muir and by Adam and it would appear that in 
passing from one acid to a homolog uc of greater 
molecular weight each addition in thickness of the 
ultimate flake is made in complete independence of 
the previ nis length as if the only thmg that mattered 
was the nature of the attachment of one carbon atom 
to the next There is no influence of the ends upon 
the atoms in the middle Again we have the forces 
different at different parts of the atomic surface as 
in the case of bismuth an 1 its hoinologues m which 
the atom is attached to three neighbo irs on one side 
by bonds differing from those which attach it to its 
three neighbours on the other 

With regard to the nature of these bin ling forces 
three types may be recognised hirst there is the 
effect set up by the sharmg of a pair of electrons by 
two contiguous atoms leading to strong and directed 
attachment Next there are actions of a different 
and generally weaker type manifested in the bmding 
of molecule to molecule m a crystal We may be 
sure that this tvpe plays an important part m metals 
and alloys Lastly there are the pure electro 
statical central actions In the case of the polar 
crystal Bom and Landd have made some progress in 
r ^lrnlftting the effect of this 

One well known fact m crystal growth is that the 
faces have different rates of growth indicating that 
there may be great differences m the ease with which 
molecules shp mto their places luto this the 
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element of time may enter beciuse a molecule may 
come nearly into its right place and be held there 
sufficiently long to get settled in by thermal agitation 
or otherwise We may suppose that the formation 
of the crystal begins correctly enough but that 
errors of -uljustinent creep m until the surface 
becomes somewhat disordered and the growth ceases 
because fresh molecules cannot find their proper 
places to slip mto Without a more detailed knowledge 
of the active forces locahsed at various points of atoms 
and molecules we cannot build up a complete theory 
of cohesion 

Dr Rusenhain who followed lealt with the simple 
monatomic bodies —the metals — m which the develop 
inent of strongtli and ductility is so pronounced 
In his opinion it has now become possible to sketch 
certam principles from which a general theory of the 
nature of alloys may arise The first is that the 
atoms of two metals in solid solution are built on a 
simple space lattice the atoms of the solute metal 
tak ng the places of a corresponding number of atoms 
of the solvent metal the lattice remainmg essentially 
unaltered The presence of a stranger atom 
produces a certain amount of distortion which is 
responsible for the changes in the hardness streng^ 
melting pomt and other properties of the metal The 
sccon I principle is that the inter atomic distance 
through which interatomic cohesion is appreciable 
IS strictlv limited When increased by any means — 
thermal exp insion mechamcal stress or stranger 
atoms — a limit is soon reached when the lattice 
breaks down suddenly with the formation of another 
phase On heating such a change is simply melting 
on straming it is the breakdown! of elastic behaviour 
and on allojnng we have the limit of solid solubiUty 
resulting m the formation of crystals of a new type 
In many metals cohesion phenomena are complicated 
by the occurrence of mtra crystallme dip which 
results m plastic deformation under stress by the 
process of shp along certam planes within the crystd 
At the surface of slip there must be a rapid exchange 
of partners without loss of continuity of bondmg 
It IS interesting that the phenomenon is confined to 
metals crystallismg in the two most symmetrical 
systems m which presumably the distribution of 
atoms IS sufficiently uniform to permit the possmg on 
of bonds to take place 

The mechanism of ductility by means of slip is 
mtimately connected wnth diffusion m soli I crystals 
In I>r Rosonham s opinion the process of diffusion of 
one metal into another the structure of which is 
already that Of closely packed lattices may bo iue 
to movement or shp of atoms in rows the requ site 
stress which at high temperatures need not be great, 
being provided by the lattice distortion insing from 
a concentration of stranger atoms in a solid 
solution of non uniform concentration On ttim 
view ductile metals sh uld allow diffusion far more 
readily than brittle It is well known that brittle 
metals like antimony and bismuth show no appreci 
able diffusion until quite near the meltmg pomt 
Moreover it is knowm that mckel and copper — ^two 
very similar atoms — exhibit extremely slow diffusion 
as compared wnth zme and copper tW fits with the 
above view and is at the same time not to be eiroect^ 
on the view that metalhc diffusion is a luetic 
pltenomenon similar to that of liquid and gases On 
the same principles a crude picture of the constitution 
of an amorphous solid fitting the facts in a general 
wity may alki be formed 

With regard to the method of bmdmg of two 
crystal lattice systems grownng towards one another 
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one IS struck by the fact that the junction of crystal 
to crystal is not a re«on of weakness but is in fact 
the strongest port of a crystal aggregate Metals 
when forcibly broken in the cold normally break 
through the crystals and not along the junctions 
There are a large number of experimental facts 
supporUng the yiew that the gap between two 
adjacent lattices is bridged by a region of irregularly 
arranged atoms constituting a layer of amorphous 
material of excessiye slrcngth 

Finally while in sohd solutions we find that the 
mteratomic distances though varying a few per cent 
ire roughly const ini m well defined intermetallic 
compounds the interatomic distances arc sometimes 
greatlj reduced I his in aluminium the distance 
is of the order of 4 3 A 1 but in the compound 
CuAl, iluminium atoms are found with a centre 
distance of only 2 42 A U In this case therefore 
the nature of tht, interatomic bindmg must be quite 
different an 1 this probshlj constitutes the real 
difference between a compoun I and a solid solution 

Dr A A Gnffith who followed pointed out that while 
at first sight the crrrelation of data on the breaking 
strengths if maten Us with the magnitude of cohesive 
forces denaed by physical method should bo com 
paratively simple this is far from lieing the case One 
reason for this is that the majority of structural 
metals are ductile so that under ordinary stress 
systems which almost invariably comprise shearing 
stresses the pnmary faUure of the specimen docs 
not involve atomic separation at all but is a faUure 
m shear Now the mode of collapse of a space lattice 
in shear is a subject which has been studied very 
little by physicists so that practic illy no mformation 
from the pomt of view of molecular cohesion is avail 
able to engmeers 

In the case of certain materials for example 
glass stone and hard steel which exhibit brittle 
nucturcs running perpendicular to the direction of 
the greatest tensile stress some progress in the subject 
has been made Calculations show that m such 
cases tlic observed tensile strength is only a small 
fraction of the calculated molecular tenacity Ihis 
discrepancy may be avoided if one assumes the 
existence of mmute cracks in the material fracture 
bemg due to the very severe concentration of stress 
at the comers of the crocks A formula may be 
developed which gives results of the right order of 


magmtude if the radius of the comers of the craolqi 
IS taken as two or three molecular spacings There 
18 another type of fracture obtamed with brittle 
materials namely cracks running obliquely to the 
pnncipal stresses the best known case bemg the 
crushmg fracture obtamed by simple compression 
Tins may be treated in a somewhat similar manner 
by the assumption of a large number of mmute 
cracks oriented at random m the matenal 

With regard to the breakdown of ductile metals 
Dr Griffith and Mr Lockspeiser have worked out 
a theory of plastic strain in which the conclusion is 
reached that plastic strain is simply the external 
mamfestation of phase changes occurring within the 
material Plus view in itself is not new but the 
novelty arises from the fact that deductions are 
made regardmg the number and nature of the distmct 
phases concerned m the action The question arises 
whether it is hkely on physical grounds that phase 
changes can occur as a result of the apphoation of a 
shear stress given that this is so the evidence is 
more in favour of a resultant change m relative 
onentation of the atoms than of their configuration 
Prof Lmdemmn considered that the assumption 
made by previous speakers that atoms or molecules 
are either tended together or not tended is premature 
and cited the fact that fairly defimte eviden^ for 
mtramolecular attraction without definite bonds is 
to be found in the Sutherland correction to the 
temperature coefficient of the viscosity of gases 
derived by assuming mutual attraction of molecules 
an 1 verified ei^rimcntally 
Prof R W Wood mentioned an mteresting 
experiment requuing explanation A crystal of rock 
salt placed m hot water can be immediately bent by 
the fingers and remains deformed when removed from 
the water The range of temperature over which 
this has been observe I is small and the phenomenon 
does not occur m the case of immersion in hot oil 
To sum up the discussion brought out clearly the 
fact that we are still only at the begmmng of a com 
plete explanation of the general phenomena and 
there was point in the somewhat facetious remark 
of Sir Oliver Lo Ige that it was an extraordmary fact 
that after all these years three important sections 
of the Bntish Association shoul 1 be gathered together 
to discuss why when one end of a stick is rtusedf from 
a table the rest of it also comes up 


Pans Meeting of the International Council for the Exploration of the Sea 


'^HF sixteenth innual meetmg of the International 
* Council for the h xploration of the Sea was held 
m Pans on the invitation of thi French Government 
on October i ^ By the courtesy of the Admmislra 
tive Council accommodation was provided for the 
Council m the Institut Oc^anographique founded 
by the late Pnnee Albert of Monaco The following 
countnes mcml ers of the ( ouned were represented 
Belgium Ditmark Lsthonia (for the first tune) 

I inland Frame Great Britain Holland Norway 
Portugal and Sweden Representatives of the Irish 
1 ree State attended as visitors 
The usual committees and sections for hydrography 
plankton st itistics bemng plaice cod and haddock 
limnology the Bciltic Sea ana the Atlantic Slope were 
assemblte and a new committee named the North 
Atlantic Committee was formed 

It 18 important to observe that all comnuttees and 
sections are now instructed to formulate precise 
programmes of work allottmg to each countiy con 
cemed a definite part m the programme wmch it 
undertakes to jierform Eaqb country is called upon 
afterwards to report to the Council on the work it nas 
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earned out in accordance with these undertakmgs 
and the effect of these reports is embodied m a general 
progress report submitted to the Council at each 
meetmg The tendency to present excellent but un 
realisable recommendations is thus discouraged 

For the most part the committees reaffirmed their 
existmg programmes in respect of which generally 
satisfoctory progress was reported It will be 
oteerved that there are three committees for the 
study of particular fishes The Plaice Committee 
the recommendations of which for the protection of 
the plaice fisheries were adopted by the Council in 
1922 and are now under the consideratioa of the 
particijMting Governments is chiefly engaged m 
watching developments and chcckmg its own con 
elusions 

The mtensive investigations of the plaice having 
thus come to a pause the study of the hemng cod 
and haddock is bemg vigorously prosecuted in waccad 
ance with comprehensive practical programmes 
adopted m 1921 and afterwards modified m the light 
of experience Unfortunately owmg to the difficulties 
of the tune many of the countnes concerned are 
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iosdequatdy equipped for work «t aea and the bulk 
of the sea work falls on England and Scotland It u 
particularly regrettable that Norway to which m 
the person of Dr Einar Lea u entrusted the leader 
ship of the herring investigations has not yet been 
able again to equip a ship for deep sea research The 
herring investi^mns at their present stage involve 
to a considerable extent the application to the 
investigation of North Sea hemnn of the methods 
employed by Hjort and I ea in their investigations 
of the Norwegian hemngs With a view to the 
standardisation of these methods English and 
Scottish naturalists are studying under Hjort ml 
Lea at Christiania 

The Cod and Haddock Committee is under the 
convenership of Dr E S Russell but the work of 
direction is divided between England and Scotland 
the latter bemg responsible through Dr Bowman for 
dealing with haddock material and the former with 
cod 

The proposal to form a North Atlantic Committee 
was approved after a lengthy debate in a special 
committee of the whole Council On one hand it 
was felt that the committees were already danger 
ously numerous thit the fishes which would come 
under exammation by the North Atlantic Committee 
were mainly those actually being miestigated by 
other committees and that a further extension of 
the pnnciple of geographical division of work already 
accepted in the formation of the Committee of the 
Atlantic Slope and the Baltic Committee created the 
risk of redundancy unless it could be shown that the 
area to be studied was m respect of some at least of 
its features self contamed and presented phenomena 
peculiar to itself It was more particululy on the 
last named ground that the Danish Commission in a 
memorandum submitted to the Council supported 
their proposal which had for its pnncipal object the 
study of the Sshenes of Iceland and >aroe They 
pointed out that the Icelandic fishenes m particular 
and the physical conditions governing those fishenes 
presented pcculianties which mented indiyidual 
study They summansed their argument m the 
followmg terms In regard to fishery biology as 
well as hydrography the various parts of the IccLwdic 
area are extremely dissimilar Thire is m fact a 
greater difference m this respect between South and 
East Iceland than between South Iceland and the 
haroes or mdeed between South Iceland and 
Ireland 

The Council eventually resolved to form a North 
Atliuitic Committee for research north of the latitude 
of Rockall and while instructmg the Committee to 
commence work in the area suggested in the Danish 
Commission s memorandum urg^ it to keep 11 nund 
the importance of extendmg its area of obMrvations 
particularly to the eastern and northern parts of the 
Norwegian Sea The Committee was further m 
structed to arrange its programme in consultation 
with the other comminees concerned The pro 
gramme adopted m accordance with this mstruc^n 
provides for the hydrographical and biological 
mvestigabon of the region with special reference to 
cod Imddock hahbut plaice and hemng The 
leadership of the work was entrusted to Dr Jobs 
Schmidt The greater part of the sea work wUl be 
earned out by means of the Dana but b ranee wiU make 
provision for obsovations by means of cruisers 
stationed at Iceland and Smtland will conduct 
hydrographical biological cruises from the west of 
Scotland to the Faroes England will assist with 
fishery statistics and measurements 

tea. mterestmg discussion arose m connexion with 
the work of the Statistical Committee of which Pmi 

NO 2821, VOL 112] 


D Atw Thompson is permanent chairman The 
British delegates were mstructed to endeavour to 
secure the general adoption of more effective and 
m particular more uniform statistical methods such 
as are in use m Great Bntam Owing to the lack of 
uniformity of method it is at present most difficult to 
present m the Bulletin statistics which afford a true 
indication of the actual condition of the fisheries m 
a given remon or part of a region and of the variations 
of the stock from year to year l:<or example different 
countries while using the same regional nomenclature 
have different conceptions of the hmits of the regions 
and the majority of them are not able to give any 
accurate idea of the precise locahty fished or of the 
amount of fish of any given species — or of fish of all 
kinds— taken per unit of time eg the quantity of 
fish taken m a given area in 100 hours fishmg 
Statistics which do not present a picture of the 
distribution of the stock m time and space are of 
little value to the scientific worker and it is for 
scientific rather than for commercial purposes that 
the International Council should collect and publish 
statisbcb It was readily agreed by the Statistical 
Committee that uniformity must be secured in the 
matter of the designation of statistical regions and 
areas but it was impossible in the time at the dis 
posal of the Committee to arrive at unanimity as to 
the limits by which the regions should be defined 
This question was occordmgly referred to a sjpecial 
sub committee which was requested to report to the 
committee before the next meeting of the Council 
The question of getting detailed statistics of locality 
of capture t e fishmg ^und and of the relation of 
fishmg power to catch of fish proved to be one of ways 
and means and the reply of most countnes was that 
they had not the staff for the collection of such 
statistics on the scale adopted m Great Bntam 
Eventually it was agreed that each country should 
endeavour to collect statistics from some of its vessels 
according to the methods employed in England and 
an undertaking was given on behalf of the English 
Department bemg the best equipped for the purpose 
that the Department would for the present work up 
the data if sent to them 

The work of the Committee of the Atlantic Slope 
continues to be under the leadership of Dr Edouard 
le Danois The English Department is not yet m a 
position to take part m the sea work but it is hoped 
that the Marine Biological Aseociation will continue 
the assistance which it has given in the past 

A memorandum was submitted to tim Council by 
Prof Otto Pettersson and Commodore C F Drechsel 
advocating an intern vtional expedition to study the 
system of currents of the great oceans with reference 
especially to quote from the memorandum to the 
fouowing questions 

(1) Whether the changes we observe in the fish 
life of our seas correspond with the changes we observe 
in the current system of thi ocean and 

(2) Whether these changes are of peno lie nature 

The authors of the memorandum which gave nse 

to a most mterestmg lebate urged that advantage 
should be taken of tiie fact that the late Pnnee of 
Monaco s yicht HiroKdoUe was for sale to secure and 
equip this vessel and to employ it for four years m an 
msestigation of the questions above stated They 
invited the Council to support the proposal which 
they desired to submit nuth the autlivty of the 
Council to the governments ol the civilised world in 
the hope of secunng the co operation of all these 
governments m the enterprise They pointed out 
that tf the proposal securen world wide support the 
actual cost to any individual country would be com 
paratively small In the debate which took place 
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upon the memorandum it was freely recognised that 
the practical difBcultiea in the way of the realisation 
of such a scheme would be great The Council 
however eventually passed a resolution recordmg its 
opinion that an increased knowledge of the ocean 
systems was not merely of scientific interest but of 
practical importance for the explanation and the 
lorecastmg of phenomena affectmg life both m the 
sea and on land that such an investigation mast 
necessarily be extended over many years but that it 
could usefully be inibated by a prehmmarv recon 
naissance on the Imes suggests m the memorandum 
The Council therefore recommended the proposals 


to the favourable consideration of the governments 
and scientific institutions of all countries In its 
resolution the Council was careful to pomt out that 
such an undertakmg as this went far be^rond the 
limits both of Its resources and of its manwte, and 
must be regarded as a distmct and world wide enteiv 
pnse It affirmed however its readmess should the 
proposal meet with adequate support to undertake 
the general durection of the ivork It was generally 
felt that there was no other existing organisation 
equally competent 

The next meetmg of the Council will be held as 
usual in Copenhagen 


Electrometric Methods in Analytical Chemistry '■ 


'T'HIRTY years ago electrometric methods of 
^ analysis were too complex for technical pur 
poses but the importance of hydrogen ion con 
centration re directed attention to them with result 


mg simplification 
When a piece of s 


n piece of silver is dipped m a solution . 

solution pressure is exerted silver ions being driven 
into solution untd equilibrium is estabhshed between 
the osmotic pressure of the 10ns m the solution and 
the solution pressure of the silver Hydrogen behaves 
similarly as does chlorine It thus becomes possible 
to find a suitable electrode for any reaction givmg 
a change m valency 

In the reduction of potassium permanganate the 
electroljrtic potential («) is given by the formula 


-CMn-L 
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If the log expression is kept constant there results 
a normal electrode In practice such an electrode 
must be combined with one which changes its 
potential durmg the course of the titration It is 
possible to titrate silver with halides sulphides 
cyanides and thiocyanates and vice versa An 
mtcresting feature is the possibility of the simul 
taneous titration of hohdes m admixture there bemg 
successive falls of potential as each is reacted upon 
by the silver solution In the presence of protective 
collouN there is of course no apparent precipitation 
It IS interestmg to note that this does not interfere 
with the titration 

Protective colloids stop crystal growth and con 
sequcntly increast Mmewhat the solubility of the 
preiipitate Ibis solubility is usually so low that 
an increase of even 100 per cent docs not lead to 
ipprcciable errors It thus becomes possible to 
estimate diret tly small amounts of metal m say blood 
serum Certain organic substances such as silver 
salvarsan contain silver m such a form that it is not 
acted upon by chlorides Use is made of sulphides 
the diameters of the 10ns of which are such that 
monovalent cations of the dimensions of silver ions 
are unable to resist their mfluence Ionic dimensions 
play an important part m determining the insolubility 
of cert iin precipitates 

litratmg zme m acid solution with potassium 
ferrocyanide curves not of the usual hi logarithmic 
type ire obtained Ihe abnormality is due to small 
amounts of feme iron On filtering through alu 
minium powder reduction to ferrous iron takes place 
and normal curves are obtamed 

For nickel and cobalt in admixture electrometnc 


> STOopib of ■ Mjnr prMcated to Uw M«aohMt«r Ssotlaas o< Uw Scpdety 
ofCliwnlfjitlndimTy SoetatyofDjrcnandColoqrliti liNtttuteofCiMiBWrr 
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titrahon with potassium cyamde is the best The 
complex ions 'Ni(CN)4 and 'Co(OH)(CN), are formed 
The curves obtained yield no evidence of the forma 
tion of intermediate complexes 

1 or oxidation and reduction titrations a platinised 
electrode is most satisfactory Titanium may be 
estimated very accurately m the presence of iron after 
filtration through a cadmium powder filter in an 
atmosphere of carbon dioxide and subsequent titration 
with potassium dichromate If a blank electrode is 
employed it is liable to become passive at the end 
of the titration produemg a sudden drop of potential 
mstead of a nse 

With regard to dye stuffs there is little to add to 
the excellent methods of Knecht but where electro 
metric methods are used frequent use is made of 
cadmium filters for reduction Titrating pnmary 
amines m acid solution with sodium nitnte a sudden 
nse m potential is obtained with the first drop m 
excess of the latter 

For the estimation of free halogens an example 
was given of the estimation of o 1 per cent of bromine 
m sodium chlorate by distillation with hydrochloric 
acid followed b> titration with arsemous acid 

An especially resistant electrode for the estimation 
of insoluble oxides is obtained by passing an alloy 
of 90 per cent gold with 10 per cent copper through 
a bunsen flame when it becomes covered with a thm 
layer of a copper oxide 

In conductivity titrations the conductivity usually 
changes sharply enough to indicate the end pomt 
but where weak acids ire concerned care must be 
exercised Use is made of a Wlieatstono bndge 
and an alternatmg current The milkvoltmeter 
may still be used by the mtroduction of a rotating 
switch the poles m the solution being changed six 
to eight times a second The current then becomes 
virtually a continuous one The method is the best 
one for alkaloids and also for water in orgamc liquids 
An example of the latter is the estimation of water 
in so call^ absolute alcohol A salt is add^ which 
completely ionises m aqueous solution e g potassium 
perchlorate The alcohol is rapidly stirred and the 
conductivity measured The solubility of the salt 
18 a linear function of the water present and from an 
examination of the curves obtamed its content may 
be deduced Conductivity methods are excellent for 
determmmg and comparmg the hardness of ivaters 

The last few years has seen the replacement of 
electro deposition methods by titration methoi^ and 
very accurate results may now be obtamed even 
with the simplest equipment The behaviour of 
titration electrodes requura further study and from 
the work now bemg earned out on surface adsorption 
and surface actioas m general much progress may be 
expected m the future L G R 
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l7nlTersit7 and Educational Intelligence 

Cambridge — The Right Honourable S M Bruce 
haa been elected an honorary fellow of Trinity Hall 
Mr P J Durrant Corpus thnsti College has been 
elected fellow and lecturer in natural sciences at 
Selwyn College Mr R H I owler Tnnit> College 
has been appointed University lecturer in mithe 
matics 

The desk habitually used by Irancis Maitliml 
Balfour and ifterwarda by Sir Michael Foster — two 
of the chief founders of the Biological Schools of the 
University — has been presented by Dr Michael 
hoster to the Balfour Library I 

The Annual Report of the Special Board for 
Agriculture and 1 orestry shows a falling off in the 
number of students from the excessive numbers 
immediately after the War Amongst the notable 
events in the year s working of the department arc 
mcluded the cximplction of the purchase of the 
University farm the foundation of the professorship 
of animal pathology the organisation of the Horti 
cultural Research btalion uid the additim of 
Poultry Sections to the Animal Isulntion Institute 
and the (icnctics Institute 
Trinity Colli gc announces a rose in h stu Icntship 
open to griduates of Universities other than ( im 
bridge and also exhibitions open to students at 
present studying at Dominion or Colonial Universities 

Durham — ^Tlie Newcastle ind Gateshead Mater 
Company hive granted the sum of roof to Mr B 
Millard ( rifliths lecturer in botiny it Vrinstrong 
College Newcastle upon lyni t> enable luni to 
carry out further resc itches on the micro flora 
(phytopl inkton) and the hydn graphy of the smaller 
bodies of fresh water 

Edinburgh — On NovemI tr la the Right Hon 
William 1 >011 M ickcnzie King Prime Minister of 
Canadi and the Hon William Robertson Warren 
Prune Minister of Newfoundland received the 
honorary degree of 1 1 D At the close of the 
ceremony Mr Mickonzic King delivered a short 
address on the Impcnal Conference which he said 
had proceeded on sound constitutional lines that 
would be eiidunng in the development of the i olitical 
evolution of the British Empire 

Livf KPOOL — The lali Mr William Prescott 1 is 
bequeathed ao 000/ to the University to found a 
e.bnir of agriculture or a chair for the furtherance of 
one or more of the followmg subjects namely the 
chemistry of agncultnre the cultivation of land the 
care br^ing and raismg of crops the diseases o^ 
crops or any other subject connected with agncultnre 
The University is given twelse months in which to 
decide whether or not it can accept this gift 

Mr William Horton has been apjximted honorary 
lecturer in plant histology 

Manchfstur — Prof A V Hill has presented a 
sum of 300/ to endow a pn/e to be awarded for an 
ess<^ on a biochemical subject 

Mr Edgar Morton has been ippointed assistant 
lecturer in economic geology 

The followmg have b^n eleited to honorary 
research fellowships Dr 1 DArcy McCrea in 
physiology Mrs Gertrude Robinson in chemistry 
Mr W K Slater in chemical physiology 


iHF Universities of Brussels and Montreal both 
report gifts of radium among their benefactions 
durmg 1932 23 The former participates in a gilt 
of 8 gm by a mining company to the umversities 
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of Belgium and the latter has been intrusted by 
the Government of the Piovinco of Quebec with 
ijgm 

According to theBnttsA Midtcal J mrn tl honorary 
degrees will be conferred on November 24 by the 
Unncrsity of Pans on the following distinguished 
men of science Sir J J Thomson Prof Camillo 
Golgi cmentus professor in the University of Pasia 
Dr W W Keen formerly professor of surgery in the 
Jefferson College Philadelpliia ind Prof S A 
Arrhenius of Stockholm 

A Ci ARENCF Graff fellowship tenable for one year 
by a Bntish graduate of Oxford or Cambndge at any 
Ament an university located bi tween the Allegheny 
in 1 Rocky Mountains has been founded by Mr (jraff 
an Amencan b 11 kcr resi lent in I on Ion Tlie object 
of estiblishmg the fellowship which carries a stijiend 
of 250/ plus tuition fees is to foster 1 1 otter under 
standing in Gnat Bntain of sociil conlitions and 
currents of opinion in the United States of America 
The iward will be made by i committee consistmg 
of the setreliry of the I niversitics Bureau of the 
Bntish Pmpm the director and assistant director of 
the American I niversitv Union in F uropi an! the 
vice ch inctllors of the f niversitics of Oxford ind 
Cambridge ind prtftrencc will be given to a student 
of hnmanilanan studies Farher this year (May 4 
p O21) wc refericd to the foundation of Henry P 
IJwison scholarships at Amencin universities for 
Oxford ind C imbndgc men and it is notew jrthy that 
in each case th gifts ha\e come from Amencans 
Ihev will help to swell the very smill number of 
awards at Amenc in iini\ ersitics ivailablc to Bntish 
students t ompare I with the 9(1 Rhodes scholarships 
at Oxf id for Amenc ins 

Pariy politics lute no plate in the columns of 
Naii re but we are concerned with what is promised 
or performed by our statesmen or politicians on 
bchilf of scientifi progress Me are therefore 
intenstcl in the election address uhich Mr H G 
Mclls as Liliour cindidate for the Umversitv of 
1 ondon constituency h is issued logethei witK a 
report of a speeth on Socialism and the Scientific 
Motive 1 1 1 Labour Party believes he says in 
science and in the scientific motive as a motive 
altogether superior to profit seeking He ippeals to 
uni ersity prople os people who know something of 
the work of scientific investigators irtists men of 
letters teachers ind medical men who know that 
none of these wirk for profit or on the profiteering 
system but for service and that the work they do is 
infinitely better md more dcvoteil than the work 
that men do for the profit inakmg motive This 
knowledge should enable them to see that if in 
accordance with the loctrines of L ibour Party 
Socialism collective owneiship were to replace pnvate 
ownership in nearly all the common interests and 
services of the commnnitv these things would be 
better manage -i especially s the 1 abour Party 
recogmses the supr me need of scientific knowledge 
and the necessary leadership c f professionally trained 
men ind teachers The argument is not 
altogether convincing but Mr Wells is at any rate 
capable of the philosophic point of view and if he 
controlled the policy of the Labour Party universities 
would not need to fear inconsiderate treatment at 
the hands of a I abour Go emment One wonders 
however how far his attitude would bo likely to be 
adopted by the people who would determine the 
policy of such a government Some of the remarks 
bv labour members m the House of Commons 
debate on the Oxford and Cambndge Universities 
Bill were the reverse of reassnnng on this point 
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Societies and Academies. 

London 

Royal Society November 15 — Sir Williim Bragg 
and G 1 Morgan Ci\stil structure and chemical 
constitution of b isic beryllium acetate and propionate 
Basic bervllium icttate is shown b\ X ray analysis 
to be i highly eo ordin Ued comp lund The molecule 
IS a perfect tctrahcdion hiving m oxygen at the 
centre i beryllium alone at each comer ind in 
acetyl group associated with taih edge The 
cryst dime structure is tlie same as that of diamond 
The propnnati forms a monochnic cryst il The 
propyl group can no longer be irrangcd so as to 
possess i pi me of symmetry as in the case of the 
acetyl and m conseoucnce the symmetry is much 
less — (i T Taylor Fxixiiments on the motion of 
sohd bodies m lotatmg fluids — I t Jackson In 
vestigations on p ir im ignetism at low temperatures 
Pt I Powdered substances Tlie following para 
m ignetiesubst inees h i\ t Ixxn investigated fromatmo 
spheric timixrilure down to the lowest temperature 
obtamable with liquid hjdrogen ( iboiit 14“ K) 
anh>drous sulphites heptahydrated sulphites and 
ammonium double sulphates of cob lit nickel and 
ferrous iron T hese subst inces follow the Weiss 
law x(T +A) C at iclativcly high temperatures 
but at the lowest temper itures (x) susceptibihty 
inereises more ripidly with f ill in temperature than 
IS given by Weiss law and (2) the curve of ijx agamst 
T ixissesscs a point of mfltction a maximum and 
a minimum value of susceptibihty occur m the 
region of lowest temper itures Pt II Crystals 
The pnncipal susceptibilities of crystals of cobalt 
ammonium sulphate and nickel sulphate (hepta 
hydritc) hive been detennimd over a tcmpeiaturc 
range 01 290° K down to 14“ K Ihe Cune constant 
C IS s ime for e ich of the pnncipal susceptibihties of any 
crystal Dev 1 itions from the Weiss law in the case of 
cob lit ammonium sulphite fill into citegory (i) 
above while those of nickel sulphate fall mto category 
(2) — I C Jackson and H Kamcrlmgh Onnes 
Ihe micnetic properties of some piramagnetic 
double sulphates at low temperatures 1 he m igne^^ic 

susceptibilities of powdered cobalt pot issium sulpliate 
cobalt rubidium sulphate manganese amraomum 
sulphate have been measured at tcmpci itures from 
atmosphcnc temperature down to ibout 14® K 
The two cob lit comixiunds confirm the results given 
above for cobalt ammomum sulphate Minganese 
ammonium sulph ite obeys the Cune law xT -const 
down to the lowest temperature investigated Ihis 
result fits well with the known beliiviour of other 
manganese salts showmg th it m this senes of com 
pounds the subst ince follows Cune s law more 
closely the greater its magnetic dilution — H H 
Potter Some expenments on the proportionality of 
mass and weight The gravitational accelerations 
of leid steel ammomum fluonde bismuth parafifin 
wax duralumin ind mihoginy have been compared 
with that of brass and no difference greater than 
that dttnbutible to experimental error has been 
found An accuracy of one part in 50 000 has been 
obtamed Special attention has been g^ven to two 
substances immonium fluonde and paraffin wax 
which have large h} drogen contents — I ord Rayleigh 
Further studies on the glow of phosphorus and its 
extinction by moist oxygen The vdocity of Wast 
necessary to blow away the glow of phosphorus 
mcreases enormously with rise of temperature On 
the other hand it is enormously dinunished by 
ennehmg the air blast with oxygen In either case 
the range examined wts of order 1000 times This 
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velocity of blast measures rate of propagation np- 
stream of glow tbroiwh mixture of ^osphorus 
vapour and oxygen Where the velocity is reduced, 
by cooling or by addmg oxygen to less than i 
cm /sec ^ condition of extmction is approached 
From this viewpomt the known extmction by moist 
oxygen alone is the hmiting case of slow propagation 
Hence extinction is due to failure of the process 
causmg propagation probably a catalytic action of 
products of combustion Excess oxygen hke other 
inhibiting substances poisons these products — 
H A Wilson An experiment on the origin of the 
earth s m ignetic field — H Robinson Ihe secondary 
corpuscular rays produced by homogeneous X rays 
The Robinson Rawhnson method of investigating 
velocities of secondary cathode rays produced by 
X riys has been developed with the view of increased 
accuracy Special ittenlion has been paid to homo- 
gemity of the piimary X riy beam ^e velocities 
of secondary electrons are measured bv deflexion m 
the magnetic field of a pair of large Helmholtr cods 
The copper K. r lys ire used as primary X radiation 
Five of the N abi^rption edges of bismuth have been 
measured the remammg two not being sepirated 
from the O rings All five M edges have been 
measured for atoms as light as tungsten The L 
limits have been measured as far as copper and the 
K limits to oxygen Progressive changes occur 
along the senes of elements in the relative intensities 
of different members of the same ^oup — J W 
Gifford with in introduction by 1 M Lowry 
Some refractive indices of benzene and cyclohexane 
— J A V Butler A note on the sigmhcance of the 
electrode jxitentiil A thermodyn imical argument 
given m Heyrovskys paper on the signifacancc of 
the electrode potential contains stiges of the cyclic 
process employed which are irreversible hence the 
conclusions are erroneous When the cychc pro 
cess IS conducted reversibly tlie sum of the differ 
enccs of potential round the cycle is zero therefore 
no information rtgardmg the relations between 
tlie electrode potcntiils md the vanous chemical 
equihbnum const ints is obtamed by the use of 
a cychc process of tlus kind 

Mineralogies! Society November 6 (Anniversary 
meeting) — Dr A Hutchinson president in the chair 
— L J Spencer Fuclase and platinum from diamond 
washings m British Guiana Small disks resembhng 
fossil corals consist of a radial aggregation of euclase 
crystals so amnged that the plane of symmetry is 
always paiallcl to the surface of the disk These 
togeucr with tourm time diamond gold and 

C mum were found in the conglomerate near the 
eteur Falls on the Potaro River Platinum has 
not hitherto been recorded from British Guiana — 
H F Buckley borne anomalous optical propertie 
of freshly prepared mixed crystals of the Seignette 
salts In the orthorhombic and isomorphous bei 
gnette salts the sodium potassium tartrate has the 
optic axial plane parallel to the brachy pinacoid, 
whilst in the sodium ammomum salt it is parallel to 
the m icropinacoid Mixed ciystals of the two salts 
show as would be expected the optic axes for 
different colours m two planes at right angles (as m 
brookite) but only after the crystals have been 
prepared for some time Freshly prepared mixed 
crystals exhibit crossed dispersion of the monochmc 
pe (as m borax) A maximum angle of 73° between 
e axial planes for red and violet light is given by 
crystals contammg 45 per cent sodium potassium 
tartrate On standing the axial planes slowly 
migrate to the planes of symmetry and equihbnum 
IS established in from two to thirteen weeks this 
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bang hastened hj increasing the temperature — 
N T BeUiew On the genesis of Widmanstatten 
structure m meteorites ana m terrestrial alloys The 
Widmanst&tten structure belongs to the triad of 
secondary structures the other two being the struc 
ture of large crystals and the network structure 
Under smtimle conditions cither of these structures 
may occur m iron carbon alloys or m my other 
alloys crystallising m the face centred cubic lattice 
and exhiDitmg the same kmd of equihbnum diagr im 
As the diagi^ of the iron mckel alloys is quite 
simil ir to that of iron carbon the s unc kind of 
crystallisation may be expected in both cases and 
also m meteontes The well known Widmanstatten 
figures in meteontes are also arranged in i Wid 
manstatten structure and the conditions to which 
they owe their appearance are a very slow coohng 
after sohdification m the granulation a me and a 
relatively rapid separation of the constituents after 
wards m the zone of secondary crystallisation leadmg 
to their lodging themselves parallel to the octahedral 
planes m every gr inula — I R Wilberforce Ulus 
tration and detection of lucUned and homontil 
dispersion m bi axial crystals If the optic picture 
of m ordinarj bi ixial crystal is viewed through a 
pnsm the refractmg ed^e of which is pirillel jr 
perpendicular to the aiual plane the appearances 
ch iractcnstic of honzontal and inclmed dispersion 
respectively ore produced buch dispersions m i 
crystal if too smaJl to be detected by direct observe 
tion can be discovered by thus using a pnsm of small 
angle alternately to reinforce and opi i se them uid 
noting the want of symmetry in the etfocts produced 
— A Ruuell On the occurrence of the rare mineral 
nadonte m Cornwall and of beraumte (cleonoiite) m 
Co Cork Ireland A single specimen of the rare 
mineral nadonte was found at the small antimony 
mmo Bodannon St Fndcllion Cornwall It forms 
aggregates of nearly square platy crjstals trans 
parent of a yellowish brown to reddish brown colour 
occupying i cavity m fibrous lomesomte The 
crystals are combinations of a (loo) uid r (130) and 
are twinned on / (on) A very well defined specimen 
of the vancty of ber lunite known is eleononte found 
at the iron and manganese mme of Roury Olcn 
Glandorc Co Cork consists of i mass of divergmg 
fibrous crystals of a reddish brown colour between 
walls of umonitc The fibres are elongated m the 
direction of the b axis md show very strong pleo 
chroism — ^A F Hallimond and F R Ennos On 
stilpnomelane from Xorth Wales A dark scaly 
vein mineral strongly resembling biobte proves 
on analysis to contain very httle potash and is 
very smiilar in physic U properties to stilpnomelane 
from Moravia Ihc composition appears to be 
6SiO| zlefOt zheO 3HtO spg 285 apparently 
nniaibal 0=1 687 e i 393 ploochroic o dark 
brown e -pale yellow brittle with emment bisal 
cleavage and marked cleavage normal to this yieldmg 
pleochxoic chips H 35 msoluble in hot N/z UCl 
— G T Prior On the chemical composition of the 
Ashdon meteorite Ihis meteoric stone which fell 
at Ashdon near Safiron Walden Lssex on March 9 
1923 IS a white hypersthene chondnte containing 
per cent of nickcuferous iron in which the ratio 
of iron to mckel is about 6 to i 


Cambridge 

Philosophical Society October 29 — Mr C T 
Heycock president m the chair — W J Harrison 
On the motion of spheres circular and elhptic 
cylinders through viscous fluid — A Milne On 
the derivation 0! the equations of transfer of radiation 
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and their application to the interior of a star — F 
White (i) Ihe conics through fives of six pomts 
(a) Certain nets of plane curves — C G Darwin and 
R H Fowler Some refinements of the theory of 
dissociation equihbna — J L Burkill The funda 
mental ther rem of Denjoy mtcgration — D R 
Hartree On the correction for non umformity of 
field m expenments on the magnetic deflexion of 
/Sriys — T M Cherry On the solution of certain 
difference equations — W Burnude On the formulas 
of one dimensional kinematics W P Milne Note 
on the twelve pomts of mterscction of a ^idn 
quadne curve with a cubic surface E S Bicler 
The effect of deviaticns from the mverse square law 
on the scattering of a particles — M H Greaves 
The stabUily of thi pencdic states of the tnode 
oscillator — D Kahn The structure and hfe history 
of Lipotropha ng a new type of bclii/ogreganne 
parasitic m the fat body of i dipterous larva (bystenus) 

Manchester 

Literary and Philosophical Society November 6 — 
R H Thouless 1 he psycho g ilvanic phenomenon 
The psycho galvamc phenomenon is the chuige which 
takes place m the b lily resist mce during emotion 
It may be measured by pi icing electrodes on the 
palm ind back of the hand and balantmg the resist 
ance so obtuned in a Wlicatstone bridge circuit 
The tlireal to prick the subject with a pm miy 
produce a reduction ot more thin rooo ohms m a 
totil resist uicc of 12 oo> oluns The exact physio 
logical change pioducmg this result is not known 
but wc are clearly meisunng one of the many in 
voluntary bodily changes which accompany emotion 
One pers n may react much more readily than 
another Possibly this may be due to differences in 
temperament or to such prosaic causes as differences m 
the dryness of the skin Sunil irly differences m the 
resistance chmges of the same person on different 
days are as likely to be due to simple physiological 
cliangcs as to differences m lis mcm What may 
reasonably be assumed is that one person durmg 
the couTae of one sitting gives greati-r resistance 
changes for greater emotion and vice versa though 
after a resistance change there is a long period of 
slow recovery and the extent of a new deflexion 
probably def^ds m part on what stage m recovery 
has been reached 

Paris 

Academy of Sciences October 29 — M Vlbin 
Haller m the cliair — fhe president innounced the 
death of M Maunce Leblanc member of the section 
for the application of Science to Industry J 
Costantm and I Dufour A secondary disease jf 
the oak caused by Polyporus [Phtlhnus) r dmporut 
The growth of this fungus is very slow attacking 
the tree always nc ir the soil level Details ire given 
of thirty two trees attacked by thu» disc sc Owing 
to its slow growth ml the fact that the fungus 
can enter the tree only at a damaged spot the 
disease is unhkely to prove troublc^me — Viggo 
Brun The direct study of Kiemann s f{x) 
GuiUet The mechamcal determination of the relative 
course of two pendulums A comparator with a 
chronometnc motor —A Damiens The dynamic 
allotropy of mercuric iodide The author has repeated 
some recent expenments of SnutB and Bokliorst on 
the change of the rod into the yellow vaneties of 
mercunc iodide While the experimental results 
agree under certain conditions the authors inter 
pretabon differs entirely from that of the above 
workers The necessity for a new theory of allotropy 



[November 24, 1923 


does not appear to be proved, and the characteristics 

E resented hy the allotropy of niercunc iodide can 
e readily explained ^ the usually accepted theory. 
-Ren6 Audubert Tlie action of light on metal 
electiodes with small solution pressures — ^Andr6 
Gralre The estimation of sulphonitric and sulpho- 
nitrous acids None of the methods of analysis 
of commercial products in general use gives satis- 
lactoiy results The author gives a preference to 
the Schloesing method with ferrous chloride — M 
Bourguel The action of sodium amide on the 
chlorides derived from an aldehyde or a ketone by 
the use of pliosplioius penlarliloride Sodium amide 
IS a more satisf.ictory reagent for the removal of 
liydrochlonc acid from these chlorine compounds 
than dry potash or alcoholic potash The yields are 
higher and the products purer — ^V. Cremieu The 
variation in the composition of gases spontaneously 
evolved from thermal springs produced by earth- 
quakes — V Agafonoff The limit of the accumulation 
of humus in soils, with reference to observations on 
soils of the Ni6vrc G Pontier ' The fossil elephants 
of Kngland the mammoth in Isngland and m the 
North Sea ~V Lubimenko and Mine S Fichtenholz 
Contribution to the study of the physiological rflle 
of the neivatioii ot leaves The mam function of 
the nervation of the leaf is the inethamc.il support 
of the limb The tiansporl of water is only a minor 
lunrtion -E Aubel and R Wurmser Tlie formation 
of glucose at the expense of alanine and of lactic 
•and pyruvic acids Experiments on dogs proved 
that O'i per cent of alanine and lactic acid are 
transformed by the animal into glucose, but that m 
the most favourable case only Bo per cent of the 
pyruvic and underwent this transfonnation — A 
Quidor .ind M.irccl A Hdrubel The psycho-physiology 
of the visual phenomena m animals — II BarthdUmy : 
The impregnation of the uterine eggs of Rana fusca 
and of Bii/o vulgans after iminersion m water or m 
aqueous solutions of common salt — J Bridrd and 
A Donatien . The micro-organism of contagious 
agalaxy and its culture m vttro Cultures of this 
organism have been made in tubes, details of the 
technique followed being given The activity of the 
cultures was proved by experiments on sheep -and 
goats The organism was visible after staining by 
the slow inoiliod of Gicmsa, after fixing the colour 
<May-Grilnwald) — MM Broeq-Rousseau, Forgeot, and 
Urbain ■ Serother.ipy against glanders in the horse 


Official Publications Received, 

Mlnintry ol FlrjniiLii, EKjpt CoaHtKiurdii iikI Kirtiprlm 
HKjioit uii the Finlirilia nf Kgrpt for Uinlrur11iS2 Uy (J F 
rp vl+lll (f'jtro (iovpriinipiit PiilillrJltJunn Uflloi ) FT 6 
l/nIvorNity t'ol lege Ilf Nrjith Walea llili'iiilu fiit Seuioiie IIU! 
lDJl-24 Pji 426 (Huigor) 


and ralariution — N V S Knibba The Ou Film Theory of Overvolt- 
ige — U H Ei'ena The Influence of Obatruullvo Filiiia In Anodlo 
rmcaaera 

iMamoiF or AcTUAHira, it 6 -J M Lelrg Hotel on the Indiiatrlil 

IlniAi, Sahitakv iNHiiripri., at 6 — Mini M A I’eyne Benltnry Uehof 
Work in Hlleell 

AniRTOTELiAirSociiiir (nt Uulrerally nf I,o]iiIuu Olub), at B —Prof J W 
Huitt Hume HeHeclIoiia on the Incldiincii of Matfiemitlcs Fliyalcal 

Iloi^i^"8ounv"(!r MEim liar (Ihlrnitology Section), et B -A T Pltte. 
(1) nneriiioiilCyi.torMaiuilbla , Cli DeiiUguunu. Cyat apjiai entLy arialiig 
bom a Hiiiiamiimerary Tooth — T G Turner and othera Ulacuaalon on 
Fjonluia, Ita I'reventluii end Trealineut 


ItriiaL Homfty or Ann (Dtiiiiimnna and Goluniea Section), at 4 30 — 
Viaroimt lliimhnni Tlie Weat Iiidlea 
ItoYAL So. irxY or Medi. ink, at, 6 — GeuBral Ueeting 

IMUTITUIIIIN or AuTuiioBiLa Knuinpkiu, (at Institution of Meclianlcal 
Enipneere), nth 80 — Uemnnalratlon and DIai'uaaion ol Ignition Byatema. 
RuraL pHimmiiAPHia Bucikty or Gukai Britain, at 7 —Ur C. E, K 
Meea Chemietry and the Motion riolure 
Optioal Hoi ikty (at liii|iarlal Cullege of Science and Teclinulogy), at 3 — 
Dr M ion Kohl C'ontilbiitioiie to the IliaUiiy of Uie Spectacle Tradr 


Hovat. Mil minioi'ii it rtoriKTY (Indnetrial Ap]dii.utinne Suction), at 7 — 
J E. UaiunnI Lailnre Iiemrinetiallrn —Dr S U Browlilng The 
A|i|iliLalli>n ul the MIciosLOpe to liidiiHtriil Dlaeiaae - 0 A NeuUiii 
Till Mii.romn|in In |lie Eaaniinnilou ol Coiulonaeil Milk 
UoTai Society or Aiini, at b-Sir Ilnnr) J Uaiivalu. The Eltect of 
Sun, Set, aii.l Open Airhn the TiiwtineiiL of llleeaae 
Uhiiibh ISKHoiie uAi. SuoiFTT (MmIubI Hi lUcii) (at Royal Society of 
Medicine), at 3 40 - Dr M D Eiler rile Slliijj of Death 


iNHiirpiioN or Minin., ENoiNrine (Annual General Meeting) (at Goo- 
loglcul society), lit 10 III A N —I'rr.r B W llruii Hirtniiilic Hloivago 
at the Dalrell and llruomaiile Colliei lee — I’lof K N Mona Some 
EDecta of High Air-teiniiniabnrae upon the Miner— T D Joiiaa 
Strata Tam pera tinea in hoiilb Wall a. Including Puinbrokcahira — O 
Colne Tlie hperllli. Urnt of Goal - Sir Wlllimi Ellla The Foaltlon of 
Mnehanical Engineering m UnUlery OperabuiiiH 
MeuU'ai, Urrii Ena or Bi uouta ARsoriAiiriN (at 11 Chandiii Street, W 1), 
at fli'i Di H ('rirhtoii Miller, Di H C Caini.ion, and othera 
Diernaalona on The Non one I'hllil 

Hotai, Aeronautioal Soi'iety (at Rnyal Sorlety of Aria), at 6 SO — 
Hgior R 11 Mayo Tlie Develupiiient nf Illgli a|ianil AlrcraR 
HovaL Hoomr nr MRnioiNi (Balnenlogv and LTimalnlngy SettloD), at 
'iSO— D i C W Riitkley and nihein lllaLiiHalon on Dliiresll 
PutairAi, 8.Kin\ or I.uhuiin ami Iahtitoiion or Eifithicai 
BK aiNrEiiH(at InaUlutinnor Eluctnuil Engiiiaera), at 6 BO and B — S Q. 
Ilrowii, Cave 1' P Etkaraley, FrnI C Ij PorteaLUa, Prof J T 
MaiGregor Moirlt, I'rnl E M all alt, L C I'ocock, U L Porter, Prof. 
A O Uaiikliiu, K K Saiiilpman, and G A Sutherland Dlaeiiaalun on 
Loud Speakera foi Wirelnaa and Othar Piirpnaea 


llOlAI PlIOTINIHAFlIlt SntlETY OF GREAT BRITAIN, it 7.— 
Weald, Ite Scimery and Stmctiira 
JoNioii iNirriTUTioH or KNiiiMaaHa, at 7 30 - B C Hanc 
Diiaigii of Paraffln Notoia 


r Tinea aud Flowara of the North-^eit Paclllc CoaaL 


Diary of Societies. 


jloluMnDB— M HlnkiU 
KlIiQxldB BoluHnn's^J 
flqnillbHiim rnil 


eiaibla Eleetrodi'H -Dr K K Riileal Intro 
IleL'Iianiaii) of the lleverathla Kle. triidn -Frol 
and lleiliiLlloii Full nUalaurOigaincCompoundi 
llie rroieea at Ihe Mercury-dropping Cnlhode 
of Meuli - Prof A W Forter Kota on Uia 
Sign ol the Pnteiitin1.--Di J N FrIng TTie 
ty ConataiiLa by the Uydi ogen and Qiiinhydronr 
Unit Uli'clrode-Poteiiliala on Non-Aqueoiia 
( iinteiiLiatlnuCellaaiid Electrolyala of Sodium 
I A V Butler Stud lea in Hctemgeneoiia 
The KimbLIp IiitiTprelatlon of the Nemat Theory 


I Kura's Cui.i.EaE, it S 30 — Mine Uilda D. Oakeley The Roota of Early- 
Oreok Fhiloaophy Bellgloua, 

CHivFnaiTY Coi I Kor, at 6 BO — W J Tony The Fan Paclllc Gongreaa. 


Halglum and Europe (League of Natlona Union LertiireX 
URiYiurrY Coi tniE, at B 30 —Sir William J Collliia The Life and 
Doctrine of 8li Edwin Chadwick 
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A Suggested Modification of Proton to Prouton 
os a Memorial to William Prout —Prof Arthur 
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An Uncommon Type of Clou! — G M B Dobson , 
Dr William J S Lockyer 
National Certificates in Chemistry —Richard B 
Pilcher The Writer of the Article 
7o ol^^ l &l Imgraphy — T Sheppard Dr P A 

A St ndord System for Scientifc and Technical 
1 nbfications — J F Pownall 
A Possil Caddis cose Prof T D A Cockerell 

Hormones. By Prof E H Starhng: C M G 
FRS 
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The Nerves of Plants By Prof Henry H Dixon, 
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Industnal Science 

T he appearance of the eighth annual report of 
the Department for Saentihc and Industnal 
Research brmgs with it the remmder that tune passes, 
imd tells of much useful work performed As usual the 
report is divided mto three sections the report of the 
Committee of Council the report of the Advisory 
Council of the Committee and a summary of the work 
of the Research Boards and ( ommittces of the Depart 
ment with numerous appendices The first section m 
the mam a formal T6sum6 of the work done records 
with apparent satisfaction a reduction of the estimates 
hy some 20 oool a regrettable fact m spite of the 
urgent need for economy for wise expenditure m the 
apphcation of saence to present conditions might 
easily result in savings of far greater amount After 
reference to the valuable woric of the co ordinatmg 
research boards established to connect the work of the 
scientific departments m the various services both 
together and also with umversity uid other scientific 
activities the report directs attention to the fact that 
the Research Associations supported out of the 
Milhon Fund are approachmg the end of the five years 
for which grants were made and states the policy 
which on the advice of the Advisory Council has been 
adopted It must not be assumed the report con 
tmues that further financial assistance will be 
recommended m every case There will have to be 
ample proof that the mdustry is unable unmediately 
to shoulder the entux responsibility, and further aid 
will only be given if the industry concerned is prepared 
to make a rapidly mcrcasmg effort towards comjdete 
responsibihty 

Another direction m which the committee has taken 
an mterestmg step m its task of co nrdmatmg the 
scientific activities of the government departments is 
m the promotion of a jomt exhibit at the British 
Empire Exhibition next year After vanous con 
sultations it has been agreed that there should be a 
central buildmg m which the government departments 
concerned will arrange their exhibits, workmg m con 
junction with a committee organised bv the Depart 
ment of Overseas Tiode while the Royal Soaety, 
financed by a grant from funds allocated by govern 
ment has assumed responsibihty lor an exhibit lUus 
trating recent advances m pure saence 
The report also records the fact that the French 
Govemmoit has established under the Mmister of 
Public Instruction an Office Natumal des Rtcherches 
Saenkfiquts et IndustneUes et des InvetUtons, havmg 
objects much resemblmg those of the Department 
Turning now to the report of the Advisory Council, 
the ground covered is very extensive, the Researdi 
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Associations, the co-ordinating boards, the research 
boards, the National Physical Laboratory, the various 
other research institutions, and the organisation con- 
trolling grants to mdmdual workers, are all passed m 
review On the whole the record is one of continuous 
progress Difficulties have been overcome and ad- 
vances made m many directions The huel Research 
Board has been weakened by the retirement of Sir 
Geoige Beilby, who has for seven years guided its 
activities ‘ and laid the foundations of a structure of 
new knowledge of great significance for the health and 
mdustnal welfare of this country ” Dr Lander 
succeeds him as director, while Sir Richard Threlfall 
becomes chairman of the Board The gratifymg fact 
IS recorded that, at the International (onference on 
Radio Telegraphy at Brussels last year, the programme 
of work prepared for the British delegates by the 
Radio Research Board found a ready acceptance as 
the basis of international research 

The appointment of Sir William Bragg to the 
Fullenan professorship at the Royal Institution is 
noted, and the arrangements by which he is to have the 
help of a staff of skilled assistants are referred to 
Both he and the Advisory Counal are to be con 
gratulatcd on this, we may look forward to the 
Royal Institution and the Davy-Faraday Laboratory 
becoming the birthplace of a senes of discovenes no 
less notable than those which have already made its 
name famous in the annals of sacnce 

The committee which, m co operation with the 
railway compames, has been set up under the chair 
manslup of Sir Alfred Ewmg to mvestigate the stresses 
on railway bndges due to moving loads, has undertaken 
a difiicult but important task The weight and speed 
of trains have mcreased many fold since most of our 
bndges were built Stress conditions are much more 
serious, the large factor of safety designed for is 
much reduced, and, while there may be no grounds 
for antiapating senous nsks, mvestigation and fuller 
knowledge are urgently needed 

Growth of another kind is mdicated by the purchase 
of land at Teddmgton for extensions of the National 
Physical Laboratory and other government institu- 
tions 

Only m one section is the note less assuring After 
describing generally the scheme under wbch the 
Research Associations were established, the report of 
the Council contmues “ The anticipations made at the 
mception have faded to be realised owmg m large 
measure to mdustnal events smee that date” The 
Assooations were started during the last year of the 
itWar, four bemg founded before November 1918 It 
was hoped that they would be a flourishing product of 
the boom which was to follow and to last for five years 
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at least This hope has not been fulfilled , the boom 
lasted two years, during which penod seventeen 
associations came mto existence Smee 1930, a penod 
of mtense depression, only one has been added to the 
list The five years for which the grants were made 
are now coming to an end , funds are running out 
The Associations are financed from the Million Fund, 
and the question comes. What is to be done ? Few if any 
really can stand alone , what is their record ? Is it 
sufficiently promising to justify further State assist- 
ance even if it be possible to find the money ? The 
Advisory Council has considered the facts, and, while 
reahsmg that “ the five years of grant appear likely to 
be uiBuificient m many cases to fulfil the orgmal hopes 
of the scheme,” has dcaded that there is no justifica- 
tion for continumg the original contracts Cxistmg 
agreements, therefore, are to be terminated at the end 
of the quinquennial period , should any association 
apply for a further grant, the case will be considered on 
Its ments and an mquiry will be made mto the ( ircum- 
stances New grants may as the result of this be made, 
but m no case, it is held, should the grant extend for 
more than an additional five years 

The position is a difficult one , the circumstances of 
the past three years have been such that the scheme 
has not bad a fair chance What will the chances be 
m the next five years ? The mquiries to be set on foot 
will throw some light on this question, and the plan 
proposed is probably the best that can be devued 
But there are other difficulties, as the report pomts 
out Saentific mquiry is commg to be recognised 
more and more as the basis on which advance m 
mdustry rests, while the calls of mdustry are no small 
mducement to science to advance But co operation 
m mdustnal mvestigation is novel In Germany, m 
pre War days, great firms could mamtam their staffs 
of skilled workers , the same is possible m Amenca 
now, but there are few concerns m England so large 
and so flounshmg as to bear the expense of a pnvate 
research laboratory Such can probably be counted 
on the fingers of one hand , the Brown-Firth labora- 
tones, the G £ C works at Wembley, and the labora 
tones of Barr and Stroud are well known examples 
Such firms do not participate m the work of the Associa- 
tions , and among those who do the differences of 
position are very marked By some the need of 
saentific mquiry is fully grasped others have scarcely 
realised it Some through long expenence have gamed 
a store of useful practical knowledge, why should 
they share it with others less happily placed ? We give 
much, we gam httle, they may not unnaturally say ; 
wherem do we profit ? 

Yet we find that where there have been mutual trust 
and confidence , where each member of an Association 
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has been willing to give of his best, anxious to improve 
the common stodc of knowledge and to profit 1^ the 
new knowledge placed at his disposal by the researdi 
staff, the Association has prospered most , the 
firms which knew most have learnt more, and it has 
not been a question of givmg everythmg, receiving 
nothing Tune only can solve the question We may 
be allowed to hope that, as the welfare of its citizens 
depends on the prosperity of a State as a whole, so the 
advances of mdustnal science will benefit the whole 
mdustry, and not least those who by previous know 
ledge and expenence are most able to profit it by them 

Popular Astronomy 

(1) The Star People By Gaylord Johnson Pp 
XI + 107 (London Methuen and Co, Ltd, nd) 
4s 6d net 

(a) The Vault of Heatm Ah IniroduehoH to Modern 
Astronomy By Su Richard Gregory Second 
edition, rewritten Pp vu+aoa (London Methuen 
and Co , Ltd , 1933 ) dr net 

(3) The Heavens and thetr Story By Annie S D 
Maunder and E Walter Maunder Pp 357 (Lon 
don The Epworth Press, n d ) 4f net 

(4) The Kingdom of the Heavens Some Star Secrets 
By Charles Nordmann Translated by L L 
Fourmer d’Albe Pp ada (London T Fisher 
Unwin, Ltd , i9a3 ) lar dd net 

T he practically simultaneous appearance of four 
books, all wntten mamly with the object of 
makmg available the fundimental truths of astronomy, 
demonstrates alike the eagerness of the public to be 
mforraed and the wilhngness of those qualified by 
expenence to minister to this praiseworthy cunositj 
Naturally, there is much repetition , the same facts, or 
many of them, appear m each of the several volumes, 
but the method of presentation vanes accordmg to the 
assumed mtelhgence of those addressed 
(ij In the first, Mr Gaylord Johnson addresses an 
audience of children and adopts kmdergarten methods 
snth the object of teachmg them how to recognise and 
identify the constellations The method is novel and, 
if It prove successful, we imagme that the abihty of the 
teacher, the gift of creatmg mterest m what is un- 
familiar, the power of rapidly comprehending the direc- 
tion of a child’s thoughts, and the art of giving it 
expression will play as great a part as the ingenuity 
exhibited by the author of the scheme Mr Johnson’s 
book may act as a stunulant, but against one danger 
we may utter a word of warning— the attempt to 
recollect too many stars and their deUneations This 
18 an error mto which we think the author has fallen 
Many of the stars depicted are too iamt, some of the 
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fourth and lower magnitudes being included Such 
faint stars might be allowed m groups, as m the 
Pleiades, but for isolated stars it is doubtful whether 
any below the second should be included But adher- 
ence to such a rule would have prevented the drawmg 
of the outhne of the constellation figures, and this 
feature is naturally rehed upon to increase the mterest 
of the children 

(a) A second edition of ‘ The Vault of Heaven ” has 
long been needed fhis early work from Sir Richard 
Gregory has been a warm favounte with the writer of 
this notice, who has lent it to many students anxious to 
become acquamted with the plan of the solar system 
and the constructive machinery of the stellar universe 
Whether from politeness or conviction, all have ex- 
pressed approval, and it is to be hoped that another 
generation will find equal pleasure with the contents 

This new edition, wntten up to date, serves a further 
purpose to those who have read the earlier They will 
learn what has been accomplished by the improvements 
m the construction of mstruments, and the contmuous 
application of these potent engmes of research to the 
study of the heavens Spectroscopy and photography 
have advanced by leaps and bounds m the mterval, 
and much mformation that was hoped for, but seemed 
outside the reach of human effort, has become part of 
the general stock of knowledge The drift of the stars 
through space the dimensions of the whole stellar 
universe, the growth and decay of worlds, with much 
else that mvitcd speculation, have become ccrtamties, 
and a new set of problems lies before the astronomers 
of the future, though it must be admitted some of the 
older and apparently simpler problems still stand 
tantahsmgly on the border land of the unknown, and 
individual judgment may mterpret the evidence as 
temperament dictates Among these may be placed 
the " canals ' of Mars and the theories built on them, 
the varymg appearances on the lunar surface, whidi 
Prof W H Pickcung and others have noted to recur 
with a regularity that betokens a cosmic cause 
Concemmg the correct mterpretation of the observa- 
tions, Sir Richard Gregory preserves a judicial atti- 
tude, presenUng the evidence impartially, and leavmg 
the verdict to the derision of instructed opimun The 
class for whom the book is intended is clearly mdicated, 
and this class should benefit from the well arranged and 
accurate contents 

(3) We confess that we have read this book with no 
small measure of surprise, for it is apparently put 
forward as a recent compilation It bears no date, and 
there is no suggestion that it is a repnnt of an anaent 
work But such well mfonned authors could not, if the 
work were new, refer m the preface to the late Sir W. 
H M ChnsUe as the Astronomer Royal, and afterwards 
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in the text discuss the possibility of Halley s comet 
being seen at its return m 1910, so that we can only 
conclude that it is not new The book is mtcnded 
for those who are unacquainted with astronomy, and 
m the early chapters is traced the method by which 
the ancients unassisted by telescopes or mcasurmg 
apparatus, may have gleaned their notions of astro 
nomy The plan is not ongmal, but is well thought out 
and suggests one of the most desirable methods of 
obtaining an insight mto the geometry of the earth s 
surface Later the sun and planets are desenhed as 
they are seen m a telescope, and the plan becomes that 
of ordinary descriptive astronomy One of the authors 
IS chiefly responsible for the discussion of the mfluence 
of sun spots on the earth’s magnetism, but we do not 
find the argument convmcing and additional fac ts have 
been brought to light that are not mentioned In the 
concludmg section reference is made to the stellar 
universe, but the more recent facts connected with its 
structure and dunensions are necessarily excluded 
(4) When so many authors are eager to put the facts 
of descriptive astronomy before an Lngbsh public, 
there does not seem room for a translation But Dr 
Nordmanns work deserves a welcome reception, for 
it difiers m some essential points from the ordmary 
popular treatise Ills object, he tells us, is to relate 
some of the marvels which the heavens have revealed 
to us lately I shall speak not to mstruct or amuse, 
but to produce thoughts, and even dreams if I can ’ 
He bids us to expect neither the commonplaces of 
numerical detail nor the mane vapourmgs evoked by 
the study of the skies Nevertheless, we are allowed to 
study the sun, though the magnetic and elcclnc m 
fluences it exerts are insisted upon more than the 
grosser and obvious service of a centre of attraction, 
or the dispenser of light and heat Similarly, the 
question of the habitabihty of the planets acqmres 
more mterest than the puzzlmg red spot on Jupiter, or 
the canals of Mars, which latter are distmctly pro 
nounced a mirige Thence we proceed to the stars, 
and are taught how to measure the distance that 
separates them from us A most instructive study 
clear and logical, is given of the theones of star drift, 
of island universes giant and dwarf stars and the 
general views that obtain of the stellar cosmos But 
our author must mdulgc in a final paridux He finds 
It in the rotation of the earth He furnishes a dozen 
“ proofs that the earth turns on its axis and fearlessly 
faces the consequences of accumulation The con 
elusion drawn is that the earth turns and the earth 
does not turn are, kmematically speakmg, equally true 
‘ It IS simply more convenient to suppose that the 
earth turns ” But these be difficulties that cannot be 
explained m a small space 
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Oceanography 

Founders of Oceanography and their Work an Intro- 
duchoH to the Science of the Sea By Sir William A 
llerdman Pp xii+ 340 + 29 plates (London E 
Arnold and Co , 1923 ) 2 is net 

A r the meetmg of the Bntish Association m Liver- 
^ pool last September, it was mentioned that a 
new book on oceanography, by Sir WiUiam Herdman, 
had just been puhhshed To the cmcle of manne 
workers this was somethmg of an event and now that 
the volume is before us we see that our anticipations 
concerning it are reabsed m full In the preface — a 
section emmently worthy of attention m itself, and by 
no means to be skipped -we are mformed that the book 
IS based upon a course of about twenty public lectures 
given m 1919 20, while Sir William held, for the first 
year, the newly established chair of oce mography at 
the University of Liverpool This at once expbuns 
the structure of the hook and the arrangement of the 
subject matter which differs from that of the ordmary 
text book The author s openmg words are, This 
IS not a text book of Oceanography, ’ and he proceeds 
to express his doubts as to whether the time is yet come 
m oceanography to wnte the comprehensive text- 
book drawmg conclusions from various branches of 
science— rangmg from astronomy to biology In this 
the author is probably right, quite apart from the fact 
that there is scarcely a man at the moment who could 
do It satisfactorily 

bir William Herdman s book may best be character 
ised as a senes of oceanographical essays, more or less 
mdependent one of another, and dealing with persons 
and themes, for the most part those in which the 
author is himself speaally mterested, or m regard to 
which he possesses first hand knowledge 
The book contains seventeen chapters and an 
appendix Of these, the first six or seven are devoted 
to some of the leadmg lights of oceanography, their bfe 
and work, especially Edward Forbes, Wyiolle Thomson, 
John Murray, Alexander Agassiz, Pnnee Albert of 
Monaco, and Dr Anton Dohm 1 he last ten chapters 
deal with vanous oceanographical subjects, namely, 
hydrography, ocean currents (the Gulf Stream), sub- 
marmc deposits coral reefs and islands, luminescence m 
the sea, plankton — its nature, mvestigation, vanations, 
and problems — applied oceanography, the sea fisheries, 
and food matters m the sea 

In these many and diverse fields the author proves 
himself an admirable guide — one who understands the 
art of makmg the subject mterestmg to his readers 
The book is one of great freshness and charm, much of 
which IS due to the impress of the author’s personality , 
, It bears throughout the mark of his own keen mterest 
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m the science to which his life has been so zealously 
devoted As a consequence the book is never dill 
even when treating of somewhat more recondite thcm^.M 
and in many parts the presentment attams a degree of 
mtcrcst positively absorbmg Moreover thetreilment 
of the subject matter is sober and objective as mdted 
one has a right to expect from an authority of so much 
knowledge and experience We arc strut k not only by 
the author s enthusiasm for the problems themselves 
and for their extensive scope but also by his practical 
recognition of their limitations we feel sift m his 
guidance because we feel he has the f iculty of estimat 
m^ values of discriminatmg between the esscntiU and 
the unessential The author never attempts to eonce il 
the bmitatiuns of our present knowledge but he 
believes m the great future of 0 eanography m the 
wealth of stimulating disrovery which the s lence still 
m Its youth has yet m store for mankind and he 
contmes to mspirt his readers witl tlu simc faitl 
But like the practical man he is he secs also tint 
oceanography h is other and more din t tasks 1 tfore it 
in the service of humanity He realises thit it is tl is 
and this alont which can help us to e\pl iit— or 1 usl and 
—the treasures of the sea better than wc are al le to do 
at present that oceanography as he iptly puts it 
will help man m the future to become less of a hunter 
and more of a farmer of the sea 

The author has had the good fortune to omc into 
personal contact with some of the greatest o cono 
graphers and he tells of them giving his impression of 
their personalities m a most ittra tive m inner Wc 
are led to realise how much the influtna of these m n 
cspcciiUy Sir Wyville Ihomson and Sir Jilm Murray 
meant to the author himself and wc slu uld be grateful 
that he has not consigned his impressions to oblivion 
but enabled younger generations of occonographir 
to partake as it were m s me digree m the lift 
and happenmgs of the days when modem manne 
research was first created 

It is out of the question here to enter ujon any 
detailed appreciation of the indmdu il sections i f Sir 
William llerdman s book but if iny parts should le 
noted as particularly valuable they arc chapters like 
the two on Wyville Thomson and John Murray and 
the three on plankton and food matters m the sea 
the hydrographical sections on the other hand scarcely 
come up to the same level For the rest adverse 
criticism must be du%ctcd not so much towards what 
the book contains as to what it does nc t 

There are not a few writers who regard o canogr iphy 
as being merely the study of physical and chemical 
conditions m the sea Sir William llerdman is n it one 
of these Jo him the biology of the sea is as much 
oceanography 08 are Its physics chemistry and geology 
SO 2822 VOL II2I 


I am entirely of the same opmion On the other hand, 
I cannot but feel that hydrography has here been 
nthcr left out m the cold Two chapters (vui and 
w ) out of seventeen and 37 pages out of 329 Thi 
seems rather scant measure even for those more mter- 
ested m the biological side and even gr intmg tliat hydro- 
graphical observations occur here and there in the other 
chapters^ Also the extensive work which has been 
i irntd out durmg the last thirty years by national and 
mtcmational mvestigitions of the sea m procuring 
inf rmation os to the food fislies thur development and 
lift histonis might I think have been found descrvmg 
of fuller and more particular treatment The same 
applus to seveial mstitutions the pnniipal task of 
which c insists m workmg at the practicil application 
of occ in graphy m a book strongly emphasismg the 
import ince jf this side of the work they might have 
deserved special mention whether for their] particular 
orgamsati n r as having been of fund imcntal value 
to the metli ds t f ipplied oce mography 
Neverthekss thoigh wc might thus have wished for 
n ore the author gives us even without it very much 
mjeed and tl ere IS very reason t congratulilc him 
on tl c public atior if this bo ik It is generally known 
that Sir Wilh im llerdman has furthered the advance of 
oceanography m his own country In this book he has 
not enl) set up a handsome monument to himself but 
also — ind ths will doubtless please him more — has 
pr ved hinself in e\i llcnt advu ate for hi young 
s len 0 of ( cone gr iphy both within and beyond the 
biundanes of Great Hntain Jobs Schmidt 


Preventive Medicine 

Ah Introduction to tl e Practice of Prei entive Medictrut 
Bv Prof J G litzGerold assisted by Prof Peter 
Gillespie and H M Lancaster Pp xx+826 
(1 ndon Henry Kimpton 1923 ) 37s 6d net 
'"P'lIIS IS the frst f ill dress Canodiin text book 
J. of preventive medicine sofirasweknow which 

has seen the light and it is a happy augury f the 
future of public health m our sister country that so 
complete a book founded largely on Ontario experience 
should be practicihle 

Dr FiuGcrald the professor of hygiene and pre 
ventive mediane m the Universit> of Toronto has 
with the assistance of several collaborators focussed a 
vast mass of important information bearing on pre 
ventive medi me and public hdlth from which British 


A|)n)]xn of bv mgr nhy o e p n ■ w ih fimt 
thtt o c eo Id liu haw tbow bahnnhe t I gnp o 
n all oie nos ph -U w k Br I n 1 Ivd Br 
b B to [ k equally well wi 1 her n he pR 
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hygienists may gather many useful suggestions for 
improvid practice 

Preventive mcdiemt is the subjet t of a text book is 
a title possessing si me imbiguity md one looks to the 
chapter headings and sub headings to ascertiin in what 
sense the woids are used In actual iai t the contents 
of the words are \rry nearlv identic ul with what m 
Fnghnd is kne wn is hygiene ind pul he health though 
this was se ireeh to he antiiip ited Public health m re 
generally me ms thit part cf applied hygiene whi h has 
been introdueed mto the administritive michmcri of 
our central and puUie he ilth authorities while hygiene 
although almost synonymous with preventne medicine 
in most books on the subject 1 as a more limited con 
notation 

The fict tint i look n higienc anJ public heilth 
should lie tilled An Introduction to the Pra tiee of 
Preventive Midi me is evil n c of tie txpinding 
scope of pubhe he dth activitits which arc mrrcismgh 
embracing every phase and age cf hfe 1 his 1 emlieent 
intrusion of mtdi me — on its previntive side — is the 
subject of Prof hitifjtrild s suggestive fiistchiptcr m 
which 1 c foncists the arnval of 1 time when it will n 
longer be sud tint he w is c si k I e I id to hive i 
doctor but when the phvsi lan will be engaged I) 
keep his patient wc 11 I v supervisi n and idv 1 e In 
view of this extensive inert ises ot our present servi cs 
fur safeguardmg childleinng and childhiod md for 
penodieal eximmitions at sul sequent iges m life ire 
anticipated The diUcrtnte between insurance for 
medical purpests and prevention is iptlv mdiratcd in 
the words that the monetary and mtclit il Iwnefit may 
be used wisely or unwisely in the patients efftrts to 
regain not to maintain hi health 

Subsequent chapters de d with measures for the pre 
vention of tommunicable diseases each of some twentv 
or more diseases being discussed m some detail Speci il 
space IS giv tn to the newly adopted measures for secur 
mg immunity against diphtheni by the administrition 
of an antitoxm toxin and it would appear Ih it by this 
means guided by the S luck test we have aviiliblc a 
possibility of dcpriv mg diplithtn i of dl its power to kill 
and injuri 

The chapter on tubcrculc sis eontims mu h v iluible 
mfoimatnn but the stitisti s are not veiv skilfully 
jirescntccl Ihc essintul point is pressed home that 
success cmnjt ittend anti tuberculosis efforts unless 
pnv itc phy sicians t ikc in ic twe part m the campaign 
and eonstitutc themselves leiders m the efloit to pro 
tcct humm beings against excessive dosage of infection 
w hether from consurapl i\ i s or from infe ted cows milk 

The preventive aspects of pneumonia of cerebro 
spinal meningitis and of acute poliomyelitis arc stated 
and although these diseases remain among the least 
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controllable of communicable diseases much useful 
guidance is give n 

Under the headmg of smallpox an interesting account 
IS given of an outbreak m Ontano m 1920 21 com 
pnsmg 5078 c ises with only 24 deaths The low case 
mortality in this outbreak is similar to that experienced 
m many puts of Amen a and cases of a similar type 
have o cuiied occ isionally m I ngland In other parts 
usually triceable to ui Lastem source m Europe or 
to a Mexicin source m Amcnca — the ordinary severe 
type of smiUpox has oeeurred In both types of the 
disease there is evidence of the protective effect of 
vaccination It would appear that the mild type — 
which usuilly Irtcds true— is a defimte mutation of the 
disease 

Iho laptcr in vcncrtil disc ises gives a useful 
summary of its subject Tlie author while non 
committal n self medication is a propliyluti strongly 
urges medical ticatmmt to anv patient at the earliest 
IKissibk mimcnt alter exp isuri to infection 
Considerable picisdv ted Udismftctim Current 
dismfc tic n d irm^ the course of an attack of diphtheria 
or s arid ftvtr is rc ^niscd as import uit and con 
sidcral le det ill is given is to terminal disinfection when 
an attack IS ovei h or these diseases hcwevcr it is 
now recognised th at given thorough d mistic cleansmg, 
terminal g iseous or liquid di infection of rooms does not 
diminish the number of recurrences of infection ITie 
part of the book dealing with general hygiene gives full 
information as to water supplies milk focxls diet and 
domestic and ommunitv sanitation on which no 
special comment is needed We note however that 
while the importance i f movement of air in making the 
air of a room hygienie is not disputed it is also pomted 
out that m conditions of overcrowdmg active ventilat 
mg may mere ise the danger of infection by me reasmg 
the stnkmg distmce of particulate infective material 
whether as dust or as spray denv ed from eoughmg etc 
The chipter on vitil statistics contains a few mmor 
errors In Fngl and and Wales the geometneal method 
of cstimiUnt, inter censil populations is no longer 
adopted No ittempt is mide to assess the relative 
value f the vinous tests employed in deterrammg the 
health conditions of a communitv Speiial chapters 
deal with the subjeets of maternal and infant mort ilitV 
school hv„iene public health diniis and mdustnal 
hygiene but these do not call for special comment 
On p 67, are given interesting pirtirihrs of the 
amount spent per capita per annum in the vanous 
Amencan Slates on health administration The 
health appropriation vants from 308 cents in 
Pennsylvania to 2 1 cents in Icxas these sums being 
divisible among the following subdivisions of the 
Public Health Department — 1 ngmeermg Communi- 
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cable Diseases laboratory, Vital Statistics, Child : 
Hygiene Venereal Diseases This table is followed by 
a valuable table by Dr Chapin giving the relative value 
or marks of different branches of public heilth 
work It will surprise some Lnghsh administr itors to 
find plumbing and nuisances credited with ao mirks 
out of a total of 1000 while control of nostrums is ^ivcn 
50 marks education il measures So md mti tuber 
tuhsis work 140 There is much to be said for this 
American apportionment of mtrit A numter jf ap 
pendues give details as to mdustrul hvgienc the em 
ployment of children form of report of an mdustnd 
nurse the Workmen s Compensation Act housm„ ( tr 
The book can be recommended os containing a review 
of recent information on most hr inches of preventive 
medicine which would be most difficult to obtim else 
where cxe ept by reference to m iny d uments 

Our Bookshelf 

Ler Phhiomenes thermtmi jues 1 ' ir 1 1 ^^nt B 1 1 h 
(Recueil dcs C inference s Rapp rtv de D unient iti n 
sur la Phvsiquc Vol 4 i Seru f nf r nee ) 10 
^dit pir la Siiictc /ottrHa/ df Pp tii 

(Pans Les Presses univer itures de rriti 192 1) 
10 francs 

I LrcTRic eondu tivity and other tttects pr du 1 m 
the ne^hb urhiod f hot bodies ire gcnenll> died 
thennumic phenomena The autlnr gives in 
mteresting and l( ir account of several il the laws in 
connexion with effc ts that hive recentlv been dis 
covered by O W Richards m md others In spite of 
the great progress that has lietn mide there is no 
mdication that this mine if research is approaclung 
exhuistion New practical applications are btmg con 
tmually found Thermionic valves are now being 
made by hundreds of thiusands fir use in radio earn 
munication ridiography (X ray wirk) md for rectify 
mg alternating currents Notwithstmding the gn it 
practical use that is made of thermioni phem mtna we 
arc still far from scemg how they explain contact 
difference theories or thermo electricity In partu ular 
the theory of thermiomc emission in gases gives nst 
to great difficulties We hive still to explain many 
appirent expenmental contradictions Ihe seriou 
studv of ionisation potentials and of resonance founded 
on thermiomc emissions his barely begun As time 
elapses the theoretical field bei omes m >re c mplex but 
the possibilities of valuable disioverif s liecjme gn Her 
The Outline of the II arid 1 0 Day F ditcd bv Sir 
Harry fohnston and Dr L I laden (j ist (I i ie 
completed in ibout 24 fortnightly parts ) Pirt i 
Pp 40 (London (jcorge Newnes ltd 1923) 
15 2d net 

Thi re should be a demand for i work of this nature 
which aims at ( iving a i le 11 and definite impn ssioii 
of the immense vanety of the life and romm e the 
natural beauties and tre isurcs of other lands The 
first issue contains the greater part of the section dealmg 
with France ind is copiously illustrated with well 
chosen photographs colour plates and coloured maps 
by Bartholomew The letterpress is, vnvid accurate 
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and sufficiently cntieal to give it value but there is 
little attempt to desenbe or explam the scenery and 
the maps have the defect of showmg no physical 
feiturcs Some attention to physical geography would 
not be imiss There is no mdication of the arrange 
ment of the work except fhit it will concentrate 
on the mterestmg side of nations md their hves de ilmg 
with monkmd at home their 3oys and pleasures 

their sports their pogeints and their ideals The 
authors if the various articles are not stated but the 
names of the editors are sufficient guarmtee that 
high authorities will be chosen So fir as can be 
judged from the first number the work should prove 
of vil cm spreading, a I nowledge of the ways if other 
natims md enc uriging an understanding of their 
idc Us ind ambiti ns 

The Hinyanlole the 'Second Part of the Refort tf the 
Mathte FlhnoUgtcal Expedition to Centril Ifrica 
Bv the Rev John Koscoe Pp xii+ 176 + 31 pi ites 
(( inilnd^e At the University Press i9'>3 ) 155 

net 

In the se on 1 volume of the report of the Mackie 
lthn)lo„i U Bxpcditicii tc (entrU Afn a Mr Roscoe 
Tgiin deals with m immi„rmt nomidic pastor il 
poplc riling an eirltcr or oiij,mal agricultural 
griup The Bahumi belong to the same stock os the 
mighbounn,, Bi„indi md Bikitari hut represent 
m cailiei settlen ent m the I ike regi n They art 
even more strict than the Bikitara m t e cbscrvancc 
of milk customs md owmg to their repugn mce to 
iiitcrm image with their serfs who hvid on vegetable 
f)od they ire rualh purer than most pastoral 
peoples of tils irei Apart from the des ription of 
the ritual of the milk which neeessanly occupies a 
position m the book commensurate with its prominence 
m the life of the people Mr Roscoe s mmute account 
of the Bin>ankolc is i piece of work the value of which 
to the ethnologist it is difficult to overestimate Not 
only IS the culture he desenbes rapidly passmg aw ly but 
also It embodies — is for example m its totemie s>stem 
md behef in the reim amation of members of the royal 
family m the forms of various animals — elements which 
arc of great unportanec in the study of the develop 
ment of custom and belief 

The Vncontctotti Mtnd a Psycho Analytical Sun ey 
By Dr S Herbert Pp vii + ajo (Londm A 
and C Black Ltd 1923 ) 6s net 
Thf outjHit of psycho analytic literature is alw vs on 
the increase Ills volume is on itteinpl to give a 
systematic account of the Unconscious on Freudian 
lines and it follows the usuU plan upon which such 
works ire wntten c ntaming c insider ihle illustration 
if theory frem case histones examples of mvlli wit 
irt and the like There is agood chiptcron Theories 
tf the Unconscious ’ n which the ltadin„ Mews are 
stited and tnlicised with — naturally enough a strong 
Prcudim bus On the whole The Unconscious 
Mind IS a simple and straightforward jiresentation 
(so fir as the subject matter ptrmits of simpli ity and 
straightforwardness) of the doctime of the Viennese 
school and c m he recommended for the liter iiy firm 
of its presentati m as well as for being whit it claims 
to be— i general outhne of our knowledge of the 
1 nuc onsuous as hitherto ascertained 
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Letters to the Editor. 

[Tkt Editor dots not hold htmself responsible for 
opinions expressed by Jus correspondints Nntker 
an he unCertake to return^ nor to correspond unth 
tht writers of. rejected manuscripts intended for 
this or any other part of NaiurJ No notice is 
taken of tnonymous communications ] 

Dutch Pendulum Obiervations In Submarines 

1)R 1 A \rMN( MriNhsz commissioned by the 
Dutch t codctic ( ommittcc to make mndulum 
observations on boarl tlie Submarine K II of the 
Royal Dutch Navy dunnj, the vojage from Holland 
to J i\ i (see NAriRi- of Siptember 15 p his 

sent particulars of his observations from t ibrallar 
lunis ind Alex mini 

The bcgmniiif, of the vovage was extremely dit. 
appointing Ixx ause of the lil w either hot the 
first fisc lijs the sea was continually \cry lough 
The rolling of the ship amounted to 30 to euh side 
and the piUhinf, to H metres the nights had to be 
spent strapped to the berths It was a very rou£,h 
experience for th« first stvy on board a seagoing 
vessel 

After passing Portland Hill in tlu hnglish Channel 
an attempt wras ma le to take obsers ations Submerged 
to a ilepth of zo nictics tlu rollmg still imounted to 
I® to each side which made observations impractic 
able At length oft the Portuguese coast the 
weather cleared and it became calmer but the long 
swell continued On Scpteml er 24 an inquiry w is 
made again into the movements of the submerged 
ship Iht greatest angle of inclination ciused by 
the pitching amounted at the sea surface to 1° the 
rollmg to 0 to eich side \t a depth of 30 metres 
and while the vessel was going in the ilirecbon of the 
swell the mclmition eiused by the pitchmg was at 
most 1 which by the use of the honzontol rudder 
could M reduced to less than ^ but as the rolling 
was still i J to each side observations were practicall> 
impossible 

Rotwithstandmg the considerable rolling of the 
ship the amplitudes of the picndulums appeart 1 to 
vary f urly regularly The principal impe iiment was 
the circumstance that the r lys from the electric lamp 
reflected by the mirrors of the pen lulums went 
beyond the edge of the film The ictii il trouble was 
therefore of an mcidental niture Ihis induced Dr 
Vening Meinesz to dec ise an arrangement for suspend 
mg the whole ipp ir itus from a honrontal axis to be 
placed lengthwise m the ship in order to neutralise 
the rolling He supposed that it would be possible 
to get this constructed at the workshops of the 
Rwal Navy it Gibrilt ir 

On beptimbcr 26 between Cape St Vincent and 
Cadiz the sei was very smooth and for the first 
time observations were crowned with success is at 
a depth of 5 metres the mov ements were very small 
The first observ ition was made m a place where the 
SCI was no metres deep the second where it was 
480 metres deep During the second observation 
^e direction of the course was taken successively 
W L. and h W to test the effect of the speed of the 
ship on the intensity of gravity first mentioned by 
Eotvos 

On the afternoon of September 28 Gibraltar was 
reached anil immedialel> Dr Voning Memesz took 
steps for the construction of the suspension apparatus 
the assistance desire 1 was kindly given by the 
British authorities llie time bemg very limited 
it was lucessary to carry on the work daj and mght 
without intermission 

During the stay at Gibraltar the observations were 
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worked out and they proved to be very successful 
The discrepancies of the observations showed the 
accuracy to be greater than was expected from the 
preliminary obs^ations at the Holder The effect 
of the spe^ of the ship was clearly indicated by the 
diagrams the speed could even be derived from 
these with a difference of but mile from the true 
value 

On October 3 a few hours before leaving Gibraltar 
the suspension apparatus was fitted up on board the 
submanne I am glad to express thinks to the 
British inthonties at Gibraltar who so readily con 
tnl uted to the realisation of Dr Venmg Memesz s 
project 

Dunng the passage between Gibraltar and Tunis 
the arrangement proved to be satisfactory in every 
respect Although the rolling amounted to 2® to 
cacn SI le observations were easily practicable A 
stiy at Tunis where the submanne amvod on 
October 7 was again used by l>r Venmg Memesz 
for the prehmin iry computation of his oliservations 
One of these gave the value of g for a sea depth of 
2500 metres with i difference of only o 003 cm sec * 
from the theoretical value which indicates complete 
isostasy 

liinis was left on October 13 and Alexandna was 
reached on Oetolitr 18 the sea bemg gcnerallv very 
smeoth observations were made without any diffi 
cult> The 1 otvt s effect was tested again the 
deduced speed of the ship differed only o 3 mile from 
the true value 

It ippcan. from the diagrams thit the accuracy 
of the deduce 1 penod of oscillation m favour ible 
circumstances may be about i/i 000 000 and that m 
a rough sea there is little fear of the divergences 
cxccedmg 1/100 000 We must wait however for 
the complete computations before i positive statement 
will be possible 

It should also be mentioned th it the rate of the 
chronometer was confrolletl by usmg the rhythmic 
time signals of the Eilfcl Tower 

On October 31 the s piadron consisting of the 
mother ship Filikaan and the three submirmes left 
Suez it will touch it the ports of Aden Colombo 
and Sabang and arm e at Batavi i about the middle of 
December Dr Venmg Memesz will carry out observa 
tions m the Red bea and the Indian Ocean and will 
ultimately determine with the mvar pendulums the 
intensity of gravity it a few stations in Java 

from the results alreidy obtamed it may be con 
eluded that by the method of Dr Venmg Memesz m 
vestigations of the mtensity of gravity by pendulum 
observations can be realised on the parts of the 
earth covered by the ocean with almost the same 
accuracy as on continents and islands Tor the study 
of isost isy and of Wegener s hypothesis of floating 
contments observ itions m submarines especially 
between the coast and the deep sea will be of the 
greatest value J J A Miili-r 

Zeist November 7 


The 1 me Relation of Elnatein a to Newton a 
Equations of Motion 

The equations of a space time geodesic or Finstem s 
general equations of motion of a free particle are m 
usual symbols 

[ati\dx*dxfi , . 

Ids ‘ ^"34 (I) 

In order to show their relation to Newton s equa 
tions of motion which may be written 
d'{,_ 11 

d<* If, 


2 3 


(JV) 
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Einstein constden the special case of slow motion m 
a weak gravitation held 1 1 such that the metrical 
tensor components g, differ but htUc from their 
Gahleian values fhen neglecting squares etc of 
these small differences and afao their derivatives with 
respect to x (quasi stationary field) Finstem easily 
obhams the Newtonian equations as a first ipprovinta 
tion with H Jc'jS’ 44 as the classical potential of the 
gravitation field This treatment of the question is 
repeated so far as I know by all exponents of 
Finstem s theory 

Now as has recently occurred to me the true 
relation of Emstein s equations to those of Newton is 
of a much more mtimatc nature and lemunsvalll 
no matter how strong the field and how much space 
deviates from Fuclidean behaviour 

In fact the frame most natural to adopt for an 
mterpretation of the complicated equations of motion 
(i) of a particle being clearly its own rest sxstem let 
•»! *■» he the space coordinates of the particle in 

such a system (the latter of course to play its part 
durmg an infinitesimal time an 1 to be replaced success 
ively by others and others) Moreover let for con 
venience the origin of Xi etc lie taken at the p irticlo 
itself I hen at any instant x ixjh <( ) and 

etjuations (i) will reduce to di* gttdxt* and the three 
equations 



where dt dxjc the fourth e juation being ilrea ly 
utilised Now with 1 k reserved for i 2 3 



The coordmates can always be chosen so as to make 
(?** e** o This means a frame not spinning 
relatively to the stars In these coorhnates then 
or m such a rest platform of the particle 

(?) 

and since the Xt can now always be measured ilong 
the principal axes of the operator or matrix 4 * (when 
aiao g** —ilgt) we have 

f44\ _ ^ 

I » i 2gu 

no more to bo summed over t of course These 
values substituted m (2) give with a, and 

smee Xt -dxjdt o 

d*( Ja,^) o' _JS»_ 

dt' 2 jr, X, 

Now the space line element of our platform being 


dP =aiidxi* +Oudx,’ 4 a„dv,' 

Ja„dx, etc are the length elements etc measured 
along the axes precisely as in (N) and the right han I 
member of (3) expresses the gradient of H + 

const With a proper choice of the constant 


gu I zli/c' 

We thus see that tn the rest system of the free parHcle 
the general relativistic equations (r) become identical 
With the Newh man equations of motion rigorously i e 
whether the gravitation field is weak or not (ali/c* a 
small fraction of umty or not) an 1 no matter how 
strongly the platform space diners from a homaloidal 
or Cucudean space 

Ihis simple investigation is here given not merely 
because it seems to put the general equations (i) into 
an interesting find familiar light but also because it 
vmdicates the rights of the Newtonian equations of 
motion 1 UDWiK Sii bersifin 

129 Seneca Parkway Rochester N Y 
September 19 
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The Influence of Barometric Pressure on the 
Specific Gravity of the Surfoce Water in Indian 
Seas 

Ir has for man> >pars betn rc cognise 1 thit any 
iltcration m biromctnc pressure over a wide expanse 
of w iter produces concomitant changes in the surface 
level and Prof J W Grigory {Scottish Gt graphical 
Migatnt 1002 sol xxv p ^if) when discussmg 
the level of the sea pointed out that the se i in an 
arci hcneith high air pressure has its surface pushed 
downwirds vnd the displace I w iter rises m the ad 
jacent are is Since the waves of 1111 rcase i b irometnc 
pressure occur at approximately the same time of 
day m each degree i f longitude it follows that each 
sueeeedm^ cleval ion ind depression of the surface level 
of the sei travels across the ocean like i wave from 
east to west In the region of In lia tl e barometric 
pressuio norniallv exhibits in every twenty four hours 
a loiibic nse an 1 fall with maxim i at approximately 
j 15 A M ind 10 JO 1 M and minima it 3 30 a m ind 

J JO P M 

Investigations of the specific gravity (e,) of the 



surface water of Indian seas liave rciealcd a daily 
double oscillation that occurs simu tancously with 
and must I tlimk be due to the ilterations of 
barometric pressure This oscillation of specific 
grivity IS however only clearly seen m the open sea 
because in inshore waters it is ibscured by other 
changes due to tidal flow etc During the voyage 
from Bombay to Port Blair Andaman Islamls m 
tictober 1921 a four hourly record f the specific 
gravity of the surface water and the liarometnc 
pressure was carefully k^t ai d the results obtained 
are shown in 1 ig t This hows v( ry clearly the 
way m which as the barometnc pressure falls the 
specific gravity of the surface water rises and vice 
versa the two curves alternating with one another 
A variation in the specific gravity of the surface 
water such as this might be due to (a) 1 ateral hon 
zontal movements of masses of wattr or (/ ) an upwell 
mg of w ater from a deeper level I f the latter cause is 
the true one then the effect of changes in barometnc 
pressure should be found to depend on the relative 
specific gravity of the surface witer and of water 
immediately underlpng the surface lay er In October, 
following on the effects of the south west monsoon 
the upper level water will be diluted and have a 
. lower specific gravity than that immediately below 
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ind hence an upwelhng of deeper water due to a fall 
n barometric pressure should cause a rise in specific 
;nviti ns seen nbo\ e 

In J ig 2 I have given the results obtained m the 
3ay of 13engnl and the 1 accadive bea during the 
nonths Janunry iiul I ebru iry 19^3 It is now 
ound that the oscillation of barometric pressure and 
peciht grn\)tv synchr nise with each other (In this 
ind in 1 ig 3 as I h-ivc no records m ule on bonrd 
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liip I hiM takin tic iverij,e Inronietric pressure 
e„istcre 1 in Cnlcutti ns given in the Barometer 
f mil 1 1 11 j ) At this se isrn of the yi ir the rain 
U1 is slight and oising to evaj oration the surfnee 
ivtr tci is to hive i hightr specific gmiitt than 
,atcr un lcrl>ing it In cc nsiqutntc nn uj iMlling of 
I ittr owing 1 1 1 wered bnroroetne pressure produces 

fall in sp^ilic gravity 

Jin ll> in tig 3 I ha\ c gi\ en the results obtained 



iff the west const of India in May i >23 Ihe south 
rest me nsoon had nlrendy set in and there h 1 1 lieen 
i consi Ii r il le nmount of r iinf ill m the region under 
nvestigation since the middle of April In consc 
mentt the surface layer of wntcr had agnm liecome 
Lluted nnd wc now get n return to the condition 
ound in the month of Oi lober 1 « a rise of bnrometnc 
iressiire cnusing a fall in salinity ind a reduction in 
he pressure lieing accompanied by a rise due to the 
ipwelhng of denser water from below 

NO 2822, VOL 1 1 2] 


Unfortunately I have no records taken during the 
month of August but judgmg from the results of 
the ibovc observations we should expect to find a 
fall in birometnc pressure accompanied by a nso of 
specific gravity of surface water owing to the effect 
of the monsoon run in diluting the uppermost levels 
I hope at some future date to be able to publish 
the ^ull details of my observations but as the matter 
ipptars to me to be one of considerable interest I 
ha\e taken tins opportunity of publishing a pre 
luninarv note of my results 

R B Sevmour Sbwcii 
Surgeon Naturalist to the Marine 
Survey of India 
The Indiin Museum Calcutta 


Spectral Series In the Oxygen Group 

In the spectrum of oxygen there occui two types 
of scries — triple i senes and the so called singlet 
senes Ihe tcims associated with the former type 
arc designattd by F ivler ( Rej irt t n Senes in 1 ini 
Spectri ) as mi tip md md w hile those associate 1 
with the latter type iic designated as titS mP and 
ml) 

One of us (Ilojfukl) his recently found a number 
of new oxygen lints iccurrmg in tlu ultra violet 
(Natirp September 22 p 437) Th sc appcir is 
icurlccn triplets in 1 f r thiir ri present ition only 
fifteen different teims are needed 1 1 urteen if 
these aie prcviou«ly knoun singlet firms of oxygen 
(iS to 7S I> to jD ind li) Ihc fifteenth is i 
ncwtnplet term of laigcr frtqiency vilue than any 
previously known oxygen term I ach of the fourtt i n 
triplets represents c n the Bohr theory the transition 
from some known singlet ciieigy level t > the new 
triplet level The n meiuliturc just given has been 
used in all previous lommumcations an I is identical 
witli that of I )wler i point ipjiirently not made 
clear since the c litor of Nakhi added a note to 
the letter ol September 22 saying tliat the S P 
and 1 ) teims did not coiicspond to lowhrs terms 
of the same iesignati in 

The fourteen oxygen terms include only S for s) 
and X> terms and this le ids to the conclusion that 
the new cneigy level corresponds to a P (or p) term 
Whether it is a P or /> teim is not at once evident 
Since the known mp terms of oxygen are triple 
while the mP teims are single the suggestion was 
made by one of us (Birge) that the new level be 
design ited In fact the spcctial diagrams 

devised by Brukitt ind Birge (Physical Renew 21 
710 1923 and J lur Optical Society of Amenca 
now m the press) predict this level at precisely the 
position fount But it appears is mentioned m 
the letter of September 22 that in the op x tnplet 
the op, II eomponent is dehmtely laeking and a 
similar phenomenon was later found m the cise of 
the curespon ling mw sulphur triplets whieh are 
discussed in the same communication Since the is 
portion of the op, is designation is known to be 
correct and since the known is mp scries of oxygen 
and of sulphur consist always of tnplets the theory 
of inner quant numbers leads mevitably to the 
conclusion that op i>» « < the correct designation of 
the new tnple level Hence the di signation has been 
changed to oP,„ An assignment of inner quant 
numbeia to the vanous terms according to Sommer 
feld s method then leads immediately to the prohibi 
tion of the oP, is component by the Elective 
Principle The inner quant numbers m the case of 
the tnple oP term run in a direction opposite to 
the usual in keeping with the m verted character 
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of the new tnplets mentioned m the letter m Naturf 
of September 22 Again followmg Sommerfeld {Ann 
d Pnystk 70 32 1923) it u concluded that in tlie 
ox>gen group the terms labelled by howler as mS 
are single while the mP terms are tnple and the 
mD terms quintuple just as in the case of chromium 
which IS m the same column of the periodic table 
Accordingly the so-called singlet suies of oxygen 
ate really of a complex nature a fact that has ilrcady 
been suggested bv others (see Fowler loc ett p i6o) 
while in general the senes spectra of the oxygen 
group are similar to those of chromium as far as 
complexity of terms is concemwl 

As already noted similar tnplets were found in 
sulphur while independently the diagrams by 
Brackett and IBirK had been used to pndict tlic 
position of most or these new lines the aj^reemenl in 
all cases being within the limits of error I he 
diagrims also allow the idenlihc ition of soim ot 
the other new lines In partuiilar the diigrirns 
indit ite that the tnplets c dkd in tlit letter in 
Natur’* of September 22 oP yD and oP 4!) in. 
in reality oP 26 and oP 36 respectively while those 
called oP 2S and oP 3S remain iinitUntilied Tii 
addition the X3279 narrow tnpli t of sulphur has been 
identified as iS 2P All thisc points as will as 
more generil questions aie fully discussed elscwhetc 
by one of us (Birge Speitra’ Sirit-s of Divalent 
J lemcnts Jour Opiu al soucty of \mt,iK i now m 
the pnss) One of the conclusions of tint paper 
denved from a study of the spectral diigiams 
already mentioned is thit the possible tnple levels 
of the oxygen group oPandop while having different 
sets of inner quant numbers ninning in opposite 
directions have nevertheless the same average 
numencal magnitude But for some unknown n ison 
the qP (valence) level represents a mor'' probable 
condition and op does not actu illy exist Similarly 
m the CISC of the elements of the second column 
of the pcnodie table the non appeanng os level 
coincides numerically with the iS v alone e level 

J J IIOIFIlLD 
H 1 HiRoe 

University of Cahfornia 
Berkeley 
October 16 


identifleatloa of Pure Organic Compoonde 

In his review of Mulhken s Identification of Pure 
Orgmic Compounds vol iv on p 381 of Natirf 
of October 20 your reviewer surely does the authoi 
an mjustiee Perhaps he is uiucquainted with tic 
earlier volumes as I am at present with the latest — 
that under review But I tan testify to the great 
value of volumes 1 and n ind have used them 
regularly for the last two vears In idintitymg the 
components of commercial dyestuffs and similar 
work Mullikcn s methods are far less troublesome 
and time expending than the classical methexi de 
senbed by your reviewer and aptly termed by 
Mulhken in his preface the Metliod of the Lmpirical 
Formula I nave never expenenced failuie m 
prepanng a characteristic derivative by followmg 
Mnlliken^s prescriptions working with quantities of 
about gram In fact his beautifullv neat methods 
for manipulating small quantities deserve to be 
more widdy known and m mv opinion it is a matter 
for regret that vour review will prevent this 

W A SlLVESTtR 

Kesearcb Department 
Bntuh Dyestuffs Corporation, Ltd 
Blackley Manchester 
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I wcLcoMF Mr Silvester s statement and am glad 
to hear that Mulhken s methods are appreciated 
and found useful m technical organic chemistry 
In these matters it is only possible to spe<ik from one s 
own experience and as a research organic chemist 
ind teacher of thirty years stindmg I should not 
dream of allowmg my research students to learn 
to rely on Mulhken s methcxls I adopt this attitude, 
not liccause his methods ire bad or miccurate but 
because they are mcoinplete and an extension of 
his system to meet all nquiremcnts would be im- 
pricticablc J F 1 


Ammnltm muMcmrin on Hampstead Heath 
Ink letter from Dr O Rosenheim in Nature of 
Octolier 27 p 622 would doubtless ciuso astoniah- 
ment to many mycologists A Manila muscarta is 
one of the i omirnmest toadstcxils and is to be found 
amongst almost itiv clump of buch trees in this 
I ountry eonscfjueiitly bemg a common sight m woods 
an 1 on commons near J ondon J he issoci ilion 
bitwein liingus ind tree moreover is so constant 
thit it IS not unlikely that the mycelium is one of 
those concerned m forming bin h niycorrhi2a 

It IS however the statement that Ihirc is difficulty 
in obtaining this and prtsum iblv other uitumon 
igaries fir scientific invostig ition thit occasions 
this letter If 111/ chemist or phvsiologist desire 
such specimens I shoul I be pie iscd to circulate 
mtmbers of the Biitish Mytological Society to that 
ellecf (hat i >mmon species cv«n are sometimes 
not to be hid his been brought forcibly to my notice 
during the pist two seasons I actartus vellereus 
w-va asked for last year at a time when normally 
the season is on the wine 1 hough the fungus had 
apiicartd in quantity in July and August — the season 
tliat year was abnormally early — ^it was excetdmgly 
sc ircc in October and November This year though 
many myiologists hivo been on the look out for it 
since thi beginning of the season 1 have heard of 
no one finding sufficii nt to fill a v isculum let alone 
the piomiseil himpers Amanita tnappa on the 
contrary has been so amaringl/ abundant every- 
where that pantechnicons could have been loaded 
with it 

It should be emphasised also that toadstools have 
their <luc season the niajorits appearing some lime 
during the period after summer ra is untd autumn 
frosts and eonsiquently it is not possible to provide 
fresh material of a given aganc all the year round 
J RsMSBorroM 

Biitish Museum (Naturil History) 

South Kensington S W 7 
November 3 


Iniecticldea 

I am mtereated m the question raised in Nature 
of Octolxsr 27 p 622 as to the efficacy of camphor 
m preventing motlis and the apparent absence of 
experimental evidence on the subject Mav I suggest 
that the whole matter of insectiudes needs vfi* 
vcstigation Daily yre see upon advertisement hoard 
mgs the most alarming pictures showmg the truly 
devastatmg effects of popular insecticides on every 
known and unknown species of the insccta 1 have 
had an opportunity of testing the truth of these 
statements and I am profoundly disillusioned 
At the begmnmg of the ramy season m India my 
bungalow became in a few days infested with thousancu 
of neas which had hatih^ m the floor matting 
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Thej ore sm xller tlnn trrttans and do not bite 

so st\ercly Scorts of thttn marihed up mv It-K** 
as I sit in pyjamss I bouj,ht some tins of that best 
knoNin of insect powders I covered my legs 
with it It hid no effect whatevir The fleas bit 
and jumped with undiminishcd ztst Before t iking 
steps to nd tin bungalow entirely of the creatures 
I took a dozen of them mil placed them in an empty 
biscuit bos and another dozen in a box containing 
a lajer a quarter of m inch thick of the powder 
In twenty tour hours the fleas m both boxes were 
nil ah\c some wtn resting actually on the deadly 
powder I also shared with min\ m the trenches 
the bitter experience th it these insect powders h id 
no etteit on lut Lp di Costobadu 

Mottram nr Manchester 
November 5 


Ipsr the good work of Amcnian entomologists 
should b« if,nored by default may 1 diieet the 
attention i £ youi conespondent on the above subject 
(October 27 p 622) to two valuable papois recording 
till results of definite expeiinicnts pi inned igunst 
clothis Tiioths ’ The first by L W Scott W S 
Abbott and J i Dudley ippeired in t0i8 as 
Bull 70" of the IJ S Dipartmcnt of Agriculture 
Results of ixpciiments with Miscell intous Sub 
stances, against Btd bugs Coikroaches Clothes 
Moths and Carpi t Biitles the second Clothes 
Moths and their Control by L A baik appeared 
in July last as laimirs Bulletin No 1353 of the 
same l)tpartmint Tluse papers contain a mass of 
inforiiiatioii regarding the relative effects and best 
methods of employing ver\ many differint substances 
against clothes moths belonging to species found in 
Britain and cimousl> enough m view of the ex 
peninee of your coi respondents both papers agicc 
in regarding n iphth ilene in good condition as one 
of the sifest and best materials lor protecting fabrics 
agamst moth injury dthough it must be used m 
moderately light icccptaclcs so that the fabtics 
remam m a naphthalene peiraeatcd atmosphere 
Camphor useii in the same way is said to be almost 
as effective its f units killing all stages of clothes 
moths Jamls Ritchil 

The Royal bcottish Museum Edinburgh 
November 6 


My own experience of clothes moths in museums 
extends over many years and I regret tliat I t innot 
agree with E F A in Nature of October 27 
p 622 that paper is a barrier The clothes mo& 
^ fauna of Britain is changing At one time the 
chief pests were moths belonging to the genus Tinea 
which arc animal feeders attackmg furs feathers 
wool silk etc To d iv the most dangerous pest is 

(Tcoph ra (or Acomp^ia) p-teud jspretrlla which 
according to Meynek w is first introduced about 1840 
This species eats both animal an I vegetiblc sub 
stances I know it as a disastrous guest of neglected 
herbana preymg indifferently on the dried plants or 
on the piper and I have observed that it has 
perforated and penetrated the newspaper coverings 
of mounted birds ind mammals 1 abre apparently 
was unacquainted with this species when he stated 
that paper is a sure barrier Pseudospretella certainly 
prefers shghtly damp surroundings and is known to 
be a lover of cool climates it is extremely abundant 
m London and is much more conspicuous than any 
species of Tinea Perhaps it is not yet established 
in central or southern France 
Without making any careful experiments I have 
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I beheved that naphthalene scattered in cases keeps 
moths away to some extent It is not unusual to 
find a single larva in a store box of mounted insects 
in circumstances which suggest that the ^i^ent has 
msmualeil the egg tlirough a crevice The larv« 
are immune from many well known insecticides 
1 uming wnth h> ilrocyanic g is has no effect The 
fumes of chloroform cnpplc the larvae for a few days , 
but m a week or so they become active again and 
may probably complete their metamorphoses Drench 
mg with motor spirit is also useless I arvse dropped 
in a strong solution of naphthalene and then wed 
until they are thickly encased with a crystal coat, 
begin to crawl about when the naphthalene is 
sufficiently evaporateil to give freedom of action to 
the segments Bisulphide of carbon m my experi- 
ence kills the 1 irva 

Bisulphide of carbon a week or two ago proved 
useless m detling with a small colony of hfuseum 
Beetles but drenching the specimen (a mounted 
bird) with motor spirit apjpears to have bwn success 
ful 1 take this beetle to lie Ptmus germanus 
descnbeil is scarce m Cox s Handbook of 
tolcoptcra the only work available here at the 
moment Fttnus fur is the better known species 
Probably the latter insect will require different 
handling My own experience of the mites belonging 
to the genus Glyciplngus is that hydrocyanic gas 
has no effect although it is adv isctl by high authority 
for these disagreeabk pests I ike mans other 

insects they withstand drenching in petrol and 
the only remedy is successive fumings with sulphur 
ihoxide — 1 plan not alwav^ possible m varied collec- 
tions A really comprehensive work on museum 
(ind household or warehouse) insects would be very 
welcome The losses in stored collections although 
for obvious leasons kept secret are certainly great 
This is dut not always to neglect but to the 
curator s faith in one or other of the well known 
insecticides 

I have been told (and certainly credit the tale) 
that constant vigilance is needed to protect stocks 
of Insect Powder from the ravages of some sort 
of warehouse pest Yet this powder when pure 
u> very useful indeed m collections m spite of its 
comparatively high cost and its messy qualities 
Crude experiments on my own pari suggest that a 
mixture of equal parts of borax sulphur insect 
powder and naphth ilene might be scattered or 
otherwise used as a deterrent 1 (lavc tried plungmg 
valuable and dclic ite sp ci ii« ns such as mountra 
butterflies and pressed plants in a solution of celluloid 
in amyl acetate When dry a thin and perfectly 
invisible si/e of celluloid is left behind The 
specimens ire thus protected from damp ind fungi, 
and arc proliably safe from mites also 

An example of the work of CEcophora can her© 
be described About two years ago a duplicate 
stuffed wheatear was placed m a glass cupboard, 
family illuminated and distinctly damp Three 
months ago in clearing out the cupboard 1 found 
that the bird had lost its skin entirely even the 
homy rhamnothccd of the beak and the scales of 
the feet had disappeared Nothing remained except 
the wires the bones and the stuffing and strange 
to say the stuffing was neither tow nor cotton wool 
but waste silk 1 have known CEcophora larvae 
feeding on a Chmese joss stick a compound of 
resins used as incense and have found one m an 
excavation in a vegetable ivory nut In the 
latter case no other insects were visible and every- 
thing pointed to the moth caterpillar as the culpnt 
Lredk J Stubbs 

Oldham Corporation Museum 
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A SuRRMted Modlllcatloo of •• Proton ’* to 
<• Prouttm ’* M • Memorial to TVllUam Prout 


The amazing advances m our knowledge of the 
composition and structure of matter achieved during 
the past few decades constitute an important if not 
quite final step toward the establiMment of the 
essential unity of the physical universe 
In reviewing the epoch making work of J J 
Thomson whoso electrical theory of matter under 
lies all recent developments m this field with that of 
Rutherford Ramsay Soddy Aston and others in 
England and elsewhere one should not be unmindful 
of the contribution made over a century ago by his 
compatnot Wilham Prout an early apostle of unity 
lo all students of chemistry Prout s hypothesis 
pubhshed in ifii6 to the effect that all of the elements, 
are formed from hydrogen by some process of con 
densation or grouping has been familiar by reason of 
the stimulus it has afforded to accurate experimental 
work Relegated for many years to the limho of 
discarded theories it has at last emerged to increased 
plausibihty Although of necessity less specific than 
the Iwdrogcn hehum theory of H irkins it is corre 
spondmglv simpler and c«iually valid if the hehum 
atom with its four protons and four electrons be 
regarded as an intra itomic polymendc or eondensi 
tion product of hydrogen However intricately the 
more densely populate 1 communities of protons and 
electrons may be arranged in the hevvicr itoms tlie 
one proton and one electron of Iho itom of hy Irocen 
certainly constitute the hrst pan in thi chemical 
Garden of J den or present the first stage m the 
upwanl evolution of tlie elements 
In recognition of the genius and insight of Wilhim 
I’rout It IS suggested herewith that the name proton 
recently assigned to the unit charge of positm cite 
tncity be modifieil with some small sienhce of 
etymologic il auuraey to prouton a term with 
distinctive histone il connotation 


Cornell University 
Ithaca \\ USA 


Wrsira Brownl 


An Uncommon Type of Cloud 
In Vatiuf of November 17 p yz*; Dr lockaer 
puts forward i suggestion as to tlie physi s of tl c 
formation of mammato cumulus clou I n imcl> 
that It IS formed by descent of moist air into colder air 
belc V when there is a reversed vertieal teinperatun 
gradient in the same way thvt cumulus ' clouds 
are formed by an ascent of warm air (when there is 
a normal temperature gradient) mto colder a r above 
Any satisfactory explanation of the fonnation of 
this type of cloud would be welcome but surely 
cumulus clouds ire fonned by the adxoi ihc 
cooling when moist air nses to a place where the 
atmosphcni pressure is lower Ihe general decrease 
of temperature upwards is only nceessarv to mike 
such ascent of air possible A descent of air such 
as Dr I ockyer suggests must be accompanied by 
adiabatic warming smee the pressure is increased 
whatever the general vertical temperature gradient 
may be It is true that some cloud might be formed 
by the mixing which might occur at the surface 
of separation between two masses of nearly saturated 
air at different temperatures but this would not be 
expected to form the dense globules of cloud actually 
seen with this type of cloud formation 

G M B Dobson 
R obinwood Boar s Hill Oxford 
November 17 
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iNmyletterwhichappearedin Nature of Novembw 
17 I referred to Mr Arthur Clayden as the late 
when actually he is very much ahvc How I came to 
make this error I cannot understand but I was most 
probably thinking of Mr Clayden as the late Principal 
of the University College rxeter and so maile the 
mistake I much regret the error and shall be 
glad if this correction of it can appear in an early 
issue of Naturt Wii uam J S Lockyfr 

Norman 1 ockyer Observatory 
Sidmouth S Devon 
November zo 

National Certificates In Chemistry 
I HAVE observed on page 610 of Nafi rf for October 
27 a reference to the scheme of examinations for 
national certifac ites m chemistry 

The writer of the article upon the basis of an 
expression of opinion commencing with the word 
apparently proceeds to criticise something on 
which he is not fully informed The scheme *s 
designed to secure all the advantages of internal 
exaimnations md of reasonable freed m the 
arrangement of the courses of work to meet local 
conditions and necils ind the writer need not fear 
that there is any truth in the suggestion that before 
courses of study are reco(,nised they ire modified or 
mutilated by the Bo ird of Lducation 
So far as national certificates in chemistry and the 
courses leading thereto arc concerned the Boanl acts 
only in conjunction with the Institute of Chemistry 
Ihe experience of the first two examinations foi 
such certificates h is amply demonstrated the useful 
ness of the scheme No coinplimt of bureaucratic 
intervention h is been submitte 1 either to the Board 
or to the Institute 

So far from insisting on that machine like uni 
formity belove I by bureaucrats the ex imination 
pipers have m fict I ten set either by the local 
schools or by their own affiliated groups— such as the 
Union of I me ishire and Cheshire Institutes 

lilt view of the writer as to the need of some 
measure of eentril control and to some sound and 
sihcial organisation is mcontestable those de 
siderata ire precisely those which the scheme is 
dcsigneil to itiaiu Richard B Pilchi r 

Registrar and Secretary 

Institute of Chemistry 
'JO Russell Square T on Ion W C T 
November ij 

Mr Pii chfr will know that before an educational 
institution can submit candidates for national certifi 
cates the course of study prop<»ed must be approved 
by the Board This of course is absolutely necessary 
md desir ible but it is at this stage that modifications 
may be suggested by the Board —the alternative to 
leceptance being refusal to place the institution 
concerned on the approvrsl list I do not suppose for 
one moment that modihcations of courses proposed 
are not necessary sometimes but I do suggest that 
the trend of the modifications is towards uniformity 
of syllabuses 

I have no suggestions to make at present on the 
actual conduct of the examinations and I know that 
the papers are set by the local schools and assessed 
by gentlemen whose work is not questioned My 
rnerenco was made distinctly to the pre recognition 
stage and 1 can assure Mr Pilcher that I fid not 
write without some knowledge 
I would also point out that I was refrmng to 
complete cour9es of work — including subiccts anaUa^ 
to the mam subject and covering a ponod of from '^tee 
to five years The Writer of the Article 
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Zoological Bibliography 


Klfi^rring to my letter on this subject in Nature 
of November 3 p 652 1 am asked to state that the 
recommendation that the sue of the pubhcations of 
scientifac societies should if possible be demy 
octivo ontmated with i committee of the British 
Association on the size of penodicals not with that 
on Zoological Bibliography and Pubhcation and 
that this was ils>o the recommendation of the Corre 
spondmg Societies Committee at I iserpool 

T SlIFPPARD 


The Museums Hull 


fne British Association Committee on Zoological 
Bibhognphy 'ind Pubhcation desires me to emend a 
statement m the fnendly snd welcome litter which 
Mr T Sheppard has addressed to >ou on behalf of 
the Corresponding Societies Committee (Natikl 
November 3 p 652) 1 he recommendstion that the 

format of 1 socictj s puthcation should be demy 
octavo (approximately 9 k in or 22 5 x 14 5 cm ) 
does not occur in the last report cf my Committee or 
m any of its previous reports 

If that reromniendation wss made either by the 
Conrespon ling Societies Committee or bv the Con 
fcrence of Delegates from those societies it will 
doubtless hive lieen trmsmittid to the Conned of the 
British Vssociition and will presumably te com 
municatcd bj that body to the Committee which it 
has ippointcd to report on such luestioiis 

Mtinwhik I im to idd thit m> Committee alrti ly 
has a different proposal of the same nature laid leforc 
xt and tl at it will report on the subject 111 due course 
The only recommendation by the Conference of 
Delegates of which 1 have reciivcd inform ition is as 
follows To urge the ailuption I v scientific soaeties 
of the I ibhographical recommendations contained in 
the current Report of the Zoologicd Public xtions 
Committee 

Miy 1 reciuest those who may desire a copy of 
the Committee s I ist report to uidress themselves to 
me at the N itural History Museum 1 ondon S W 7 
and not to the Secret ua of the British Vssociation 
1 A Uaiucr 

Novcmbci X2 Secretary 


A Standard System for Scientific and Technical 
Publications 

Thi. enormous amount of curieiit scientific ind 
technical literature is a nutter of common remark 
It goes to swell an ever men ising accumulation of 
which i large portion comprising reseirch data 
observations measurements of values and so forth 
remains of jierraanent value Ihe v inous published 
mdexes serve to keep account of it tut the lalxxur 
recjuired to make a comprehensive review over any 
range of recorded f ict is considerable and will steadily 
increase as time goes on With the \ itw of alleviatmg 
such labour I have worked out in detail in organised 
public ition system as specified below in two parts 

1 The 'standard Page it e Scheme A certain suit 
able size should be nominated is the standard page 
sue and be adopted generally for scientific and 
technical pubhcations except for special reason to 
the contrary Ihe sue would be chosen by experts 
and would be some compromise between a small 
magazme sue and a book size 

2 The General Encvclopadta Scheme — Standard 
sue pubhcations of booklet and pamphlet form to be 
perforated at a standard spacmg tor filing on the nng 
i)ook or other similar system Each of such publica 
tions to have a word or phrase descriptive of the 
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contents pnnted on the top right hand comer of the 
front page so that by this cyclopedic phrase” 
such publications con be filed in alphabetical order 
In the case of penodicals each important article 
should begm at a nght hand page and occupy a whole 
sheet or set of sheets the space left over being left 
blank or filled with advertisements or small matter 
1 he penodicals should be so bound that such artioles 
can be withdrawn without mutilation the standard 
perforation and cyclopaedic phrases should be pro 
vided as for pamphlets 

Upon the adoption of the system pamphlets and 
artiues withdrawn from penodicals would be filed 
m an orderly and compact collection m covers of 
book size in alphabetacal order or order of classi 
iication as desired But I specially argue that the 
system would permit of a vanety of arrangements 
of great service to those who desire to make any 
revmw over recorded fact Only certain classes of 
penodicals need conform to the sjrstem in order to 
denve the mam advantages of it and existmg indexmg 
arr ingemcnts need not be upset by it 

The above will give only the roughest idea of the 
system it has many modifications and there are 
very niiny considerations to be taken into account 
But 1 am preji ired to go into precise details with any 
committee set up to consider the system from a 
general scientihc point of view Such a committee 
might for example be appointed by the Bntish 
\ssociation 1 sh ill ilso bo gl id to supply an iccount 
of the system to any person spec 1 illy interestefl 

J 1 POWNAl t, 

20 attr> Lane Merton Park 
I ondon S W 20 


A Fossil Caddis case 

At 11 NitoN his frequently been directed of late to 
the extraordinary persistence in time of v inous insect 
structuics IS shown by fossils It might ht vssumed 
that th< reactions and mstmets of insects were 
sinnl irlv ancient and of tins w c have a certain amount 
of ictu il proof IS m tlie case of some of the ants the 
lemains i w hich arc so abund intly 
preserved in Baltic amber When 
1 was recently m Vladivostok Dr 
A Kiyshtofovich showed me sc me 
urious insect cases found feissil in 
the I ertiary rocks at I’osiet a 
locality in Sibcri i dose to the border 
e f Korea One of these leases which 
he gave me proves on examination 
to be that of a c iddis fly of the 
genus Phnginea quite similar to 
the mo leva Phryganeagrandis It is 
c omposc 1 of pieces of Segu « 2 langn ^ 
dorfit which are arranged side by a 
side m the usual spiral fashion and 
c about 5 min long and 1 2 mm wade the ease itself 
lieing 7 mm wide 1 he species represented by these 
cases may be called Phryganea hrysht fovtcht n sp 
(tig i) The cases from, the Miocene of Oemngen m 
Baden long ago named Phryganea antt^ by Heer do 
t belong to tins genus The true Phryganea case 
IS quite a specialised structui^ with a definite spiral 
arrangement which we now see to have been evmved 
long ago the Posiet beds being Lower Miocene or 
probabfy earber In the insect bearing beds on the 
Kudia Kivcr Siberia N lat 46” I secured a wing of 
Phryganea which will be desenbed elsewhere 

T D A Cockerell 
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Hormones ^ 

By Prof F H Stahiing CMG PRS 


I N the dedication to his work Harvey compares 
the heart to the sovereign king and throughout 
he continually recurs to what we should now describe 
as the integrative function of this or^an In 
virtue of the urculation which it maintams all parts 
of the body are bathed in a common medium from 
which each cell con pick up whatever it requires for 
Its needs while giving off in return the pr^ucts of 
Its activity In this way each cell works for all others 
— the lungs supply every part with oxvgcn ind turn 
out the carbon dioxide which it produces the ali 
mentary canal digests and absorbs for all wlulc the 
kidneys are the common means of excretion of the 
soluble waste products of the body Changes m anv 
one organ may therefore affect the nutntion and 
function of all other organs whic h are thus ill members 
one of anotlicr But in addition to enablmg this 
community of goods the circulation affords oppor 
tunity for a more pm ate intercourse between two 
or at any rate a h nited number of dist int orgins 
It is now eighteen yeirs since I directed attention 
to the ehemieal messengers or hormones which are 
employed by the bodv for this purpose \s in illustr i 
tion of the method bv which Ihes work 1 idduied 
the exunple of rirhomc aud gis which is the prodi t 
of all cellular utility uid it the same time has a 
specific excititory effect on the respirators centre 
so that the respiratory moicments keep pice with 
the needs of the whole body for oxygen The typical 
hormone howeier is 1 ciru^ like tody of dchnile 
chemical composition which in a few cases is iclually 
known so thit the substance has been synthesised 
outside the Iwdv It is more or less diffusible and 
may eicn withstind without alterati n the tempera 
ture of Ixjiling water It is generilly easiK ovidisible 
in a neutral or ilkuline medium si ilat after its 
production it docs not remain long in the blood it 
delivers its mtssigt and is (hen destrosecl I ich 
specific hormone is manufactured In 1 group of cells 
and turned into the blood in which it traicls to all 
parts of the bodv but excites definite re ictions in 
one or a limited number of distant organs Tlie 
production and action of these substances are eon 
tmually going on in the normal ininal I hey art 
necessary to health and their productnn m excess 
or in deficit gives rise to disease and may be to death 
Typical of all hormones is secretin i substance 
produced m the epithelial cells lining the upper part 
of the small mtesUne when these come in contact 
wath weak aud so that it is set free in normal cir 
cumstances bv the passage of the icid chyme from 
the stomach mto the duodenum Directlv it is pro 
duced It IS ibsorbtd into the blmd and trmls round 
to the pancreas to the liver and to the intestinal 
glands m all of which it excites secretion B\ means 
of this chemical reflex the arrival of the products of 
gastric digestion m the small mtesUne evokes withm 
a couple of minutes the secretion of the three luices 
the CO operation of which is necessary for completing 
the work of digestion and solution of the food, already 

< Flom (ha Hirvdan Oration antiUod Tha Wtadoo of tbo Body 
iWWand baton tbo Royal CoUasa of Phyudaaa o^ Loodco on St LOkaf 
Day OetobatiS 
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[ begun in the stomach It is probable that this mechan- 
ism IS but one of a whole cham of chemical reflexes 
responsible for the orderly progression of the various 
stages m the digestion of food 

Ihese hormones may apparently be formed by any 
kind of tissue In many cases a gland which has, 
m the evolutionary history of the race poured its 
secretion b\ a duct mto the alimentary canal or on 
to the exterior loses its duct and becomes a ductless 
glind the secretion bemg now transferred either 
immediately or through the lymph lUcs mto the blood 
stream In cither cose these thcmieal messengers may 
be formed from masses of cells which have at no time 
hod a glandular structure and may be modified 
nervous tissue, germinal tissue, or some part of the 
mesoblast 

As a type of the ductless gland derived from one 
with an external secretion the most familur example 
IS the thyroid The physiological action of its internal 
secretion and the morbid results of its excess or 
dchuency iffectmg tissue growth and development 
metabohsm and mentality are lamihar to all In 
recent years the active substan e has been actually 
isolated and its constitution determined by Kendal 
who has shown that it is an iodine derivative of an 
amino acid tryptophane It stems almost a fairy 
tale that such widespreid results affecting every aspect 
of a m in s life should be conditioned by the presence 
or absence m the body of mfimtesimal qumtities of 
a substance which by its formula docs not seem to 
stand out from the thousinds of other substances 
with which org mic chemistry has made us lamihir 

\lthough we do not yet know their constitution the 
< hcmical messengers associated with the reproductive 
org ms are possibly even more marvellous m the 
influence they exert on the different parts and functions 
of the body I he effects of castration have been the 
subject of observation almost from the beginnings 
of uvilisation hut il is only durmg the list few years 
that definite proof has been brought forward showing 
th It these effects ire due to the rem v il of chemical 
messengers normally produced in the testes The 
whole differentiation of sex, and the formation of 
second iry sexual characters are determined by the 
cireulition in the blood of chemical substances pro- 
duced either in the germ cells themselves or as seems 
more probable m the mterstitial cells of the testis 
and ovary winch themselves are probably derived 
from the girm tells of the embryo Thus it is possible 
by operating at an early age to transfer male mto 
female and lire lerra Removal of the ovaries from 
a hen causes the assumption of male plumage , the 
removal from a young cock of the testes and their 
replacement by ffie implantation of ovaries cause a 
disappearance of the comb and the assumption of 
the plumage of the hen I>ath animal as concerns 
Its general build and colour lias a neutral form which, 
as ^ been showm by P6zard, results from the extirpa- 
tion of either testes or ovaries In fowls the neutral 
form, as judged by the plumage approximates the 
male, whereas m sheep the neutral form resembles 
the female There is no question that, by iJie 
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implantation of ovanes or testes mto the foetus at a 
sumciently early age, one could produce the whole 
development of the internal and external genitalia 
corresponding to the sex of the gland implant^ 

It IS worthy of note that these sex chamctersi affect 
also the mentality and the reactions of the animal, 
although they are quite independent of any nervous 
connexions Here, as in the case of the thyroid, the 
functions of the central nersous system m their highest 
manifestations depend on the circulation m the blood 
of chemical substances 01 hormones Ihe wonderful 
development thit takes place m the female after 
conception to fit her to nourish the foetus as well as 
the >oung child, is also due to hormones, produced 
m some cases ptrhips in the ovaries, in other ccscs 
m the product of com eption itself 

We owe to Schafer the knowledge of the mtemal 
secretion of the medulla of the suprarenal bodies 
As Cannon has pointed out this secretion is poured 
mto the blood durmg conditions of stress anger, or 
fear, and acts as a potent remforcement to the energies 
of the bodv It mi reuses the tone of the hlcxxl vessels, 
as well as the power of the heart s contraction while 
It mobilises the sugar hound up in the liver so that 
the muscles may be supplied with the most readily 
available source of energy m the struggle to which 
these emotional states ire the essentuil precursors or 
com omitants 

Wonderful too is the influence exerted by the 
secretions of the pituitary body Ihis tmy orgm 
which was formerly imogmcd to furnish the mucus 
to the nasal luvitics, consists of two lobes whiih have 
different internal secretions Thit produced by the 
antcni r lobe seems to influence growth, excess pro 
dui mg p,igantism or acromegaly, while defiiiency leads 
to retarded growth and infantilism Ihe posterior 
lobe, which m aspect would seem but a small collection 
of neuroglia, nevertheless forms one or more substances 
which, circulatmg m the blood, have the most diverse 
mfluences on various parts of the bodv They cause 
contraction of the uterus and of the bloodvessels 
(these are possibly two distinct substances) , they 
may mcrease or dimmish the flow of unne , they 
affect the excretion of chlorides by the kidney , and, 
accirdmg to Krogh, their constant presence in the 
blood 18 essential for maintaming the normal tone 
of the capillaries In the frog the post pituitary 
hormone is responsible for the protective aclaptation 
of the colour of the skm to the environment an adapta 
tion which IS effected by retraction or expansion of 
the pigment cells or chromatophores of the skm , and 
if we may accept Kammerer s conclusions, the pituitary 
hormone which is poured mto the blcKxl for this purpose 
affects the germ cells themselves, so that mdividuals 
bom of parents that have lived m light or dark sur 
roundings are correspondingly light or dark — a real 
transmission of acquired peculiarities, effected not by 
the gcmmules of Darwm, but by the influence of a 
soluble diffusible hormone on the germ plasm 

In the multipUaty and diversity of the physiological 
effects produccid by these various chemical messengers, 
one IS apt to lose sight of the fact that we arc here 
mvestigatmg one of the fundamental means for the 
integration of the functions of the body These are 
not merely mtercstmg facts which form a pretty story, 
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but they are pregnant of possibihties for our contnd 
of the processes of the b^y and therewith for otir 
mastery of disease Already medical science can 
boast of notable achievements m this du^ction The 
conversion of a stunted, pot bellied, slavering cretm 
mto a pretty, attractive child by the administration 
of thyroid, and the restoration of normal health and 
personality to a sufferer from Graves s disease by the 
removal of the excess of thyroid gland, must always 
impress us as almost miraculous In the same way 
we may cure or control for the time bemg diabetes 
insipidus by the injection of the watery extract of 
the posterior lobe of the pituitary body The latest 
achievement in this direction is the preparation by 
Banting and Best in Canada of the active pnnciple 
normally formed in the islets of the pancreas, and the 
proof that the diabetic condition in its severest forms 
can be rehev ed bv its subcutaneous odmmistration 

In my Cioonun Lectures I asserted that, if a mutual 
control of the different functions of the body be largely 
determined by the production of deflmte chemical 
substances in thi bodv, the discovery of the nature 
of these substances will enable us to interpose at any 
desired phase in these functions and so to acquire 
an absolute control over the workmgs of the human 
bodv I thmk I may claim that, in the eightcxin years 
tliat have smee elapsed, we have mode considerable 
progress towards the realisation of, this power of 
control wluch is the goal of medical science But 
there still remain much to he done and many diffi 
culties to be unravelled, and it may be worth our while 
to consider along what Imes researches to this end 
must be directed 

There ire no doubt many hormonic relationships 
of which at present we arc unaware since every year 
research adds to their number But assummg we 
know that sue h and such an organ produces an mtemal 
secretion which is necessary for the normal carrying 
on of i given function or functions, we may desire 
to diminish or enhance its effects m a patient or to 
replace it when it seems to be entirely hekmg Ihere 
seem to be three possible methods by which we medical 
men can interpose our art m the hormonic workmgs 
of the body 

(1) In the first place we may find what is the effective 
stimulus to the production of the hormone, and, by 
suppljong this, mcrease its produrtion bv the responsible 
cells For example, we know that by the admmistra- 
tion of acid or at any rate by mcreasmg the passage 
of weak acid from the stomach to the duodenum, we 
can enhance the production of secretin and so of 
pancreatic juice and the other juices Probably, 
therefore, when wc give dilute acids to assist gastric 
digestion we are setting mto motion the whole cham 
of reflex processes in the alimentary canal, and the 
chief value of our administration may be its effect 
on the pancreas But m a large num^r of cases we 
do not yet know what is the effective stimulus to the 
production of these mtemal secretions In the case 
of the adrenak we know the secretion can be aumented 
through the central nervous system and the splanchnic 
nerve under the influence of emotions or of lack of 
oxygen, but we have no knowledge of the factors 
dcterminmg the production of the pituitary hormones 
or of insulin by the islets of Lar^erhans, euid this 
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condition of ignorance extends to most of the other 
ductless glands 

In some cases deficient production of a hormone 
may be due to the absence from the food and drmk 
of some necessary constituent Thus lodme is essential 
to the formation of the specific seirction of the thyroid 
gland (lodothynn) If iodine be entirely absent from 
the dnnkmg water and the soil so that it is not ron 
tamed even m imnute quantities m the vegetable 
food grown m the district the thyroid undergoes 
hyperplasia — in vain an endetiour to mike lincks 
without straw to produce its proper hormone without 
iodine This seems to be the cause of the great pre 
valence of simple goitre in certain districts— especially 
m Switzerland and m puts of the 1 nitcd States 
It has been shown that goitre ran be prartu illy 
ehmmated from these districts by the occasion il 
admmistrition of small doses of iodine or iodides 
(Manne Lenhart KimbuU, and Rogoff) These results 
were communicated m 1917 to Dr Klinger of Zurich 
and as a result of his cxpericme the Swiss Goitre 
Commission has recommended the adoption of this 
method of goitre prevention as a public health measure 
throughout the entire State Already grcit progress 
his been made in the abolition of this disease from 
the country Ihus the incidence of goitre among 
all the school i hildren of the e inton of St Gallcn has 
been reduced from 87 6 per cent in January 1919 
to 13 1 per cent m January igaa 

(a) Where a disordered ( ondition is due to diminished 
production of some specific hormone yc may extract 
the hormone from the torrcsponding gland ir tissue 
m animals It is charactenstic of these hermones 
that so far as we know they ire identical throughout 
all the classes of vertebrates and it is possiblt that 
they mav be found far ba<k in the mverlcbrUc wcrld 
This method is easy yhen as in the i asc of tlic thvroid 
the active principle is stored up in the gland and is 
unaltered by the processes of digestion so that we 
can obtain all the curative effects of the hormone 
if we adnunister dried thyroid by the mouth AVe 
have no evidence that any other of the hormones 
with which we are acquainted partake of this resistance 
to digestion, so that to produce their specific effects 
they nave to be mtroduced by subcutaneous injection 
— a great drawback when the admmistration has to 
provide for the constant presence of a small con 
ceiilration of the hormone m the blood and tissues 
In the case of insulm for example it seems necessary 
to repeat the injection every twelve hours to obtain 
any contmuity of action and the same thing probably 
apphes to the pituitary extract while m the case of 
the genital hormones no trustworthy effect has been 
obtamed except by the actual implantation of the 
organ from an ammal of the same family * 
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We mav, however, look forward to the day when 
the chemical constitution of all these hormones will 
be known, and when it may be possible to synthesise 
them m any desired quantity We may then be able 
to overcome the inconvenience of subcutaneous m 
jection by givmg relatively colossal doses by the mouth, 
or we mav be able to modify their constitution to a 
slight extent so “is to render them immune to the 
action of digesting fluids, without affectmg their 
specific action on the functions of the body 

(3) Ihe ideal but not I venture to assert the un 
attainable method will be to control by promotion or 
suppression the growth of those cells the function of 
which IS to form these specific hormones Though 
this method setms at present far from reahsation, 
the first steps m this direction have already been taken 
It must be remembered that the power of controlhng 
t,rowth of cells mvolves the solution of the problem 
of cancer Here the exiienments on the growth of 
normal cells outside the body have shown that they 
cm he stimulated to vie with cancer cells in the rate 
of their growth or can be inhibited altogether accord- 
ing to the nature of the chcmiial substames with 
which thev are supplied We know thit the growth 
of certam cells sucli as those of the mammary gland 
or of the uterus is excited by specific chemical sub 
stances produced m the ovarv or fcctus and we may 
be able to find spccihi substances or conditions for 
an> tissue of the body which miy excite growth 
which IS retarded or dimmish growth when thu is 
in excess 

It may be that in some rases purely mechamcal 
interference will suffice Thus m exj^nments by 
Stcinuh and others it has been found that ligature 
of the VIS deferens close to the testis while causing 
atrophy of the seminiferous cell brmgs about over 
growth of the mterstitial cells which as we have seen, 
are chiefly responsible for the hormanes determining 
the secondary sexual charai ters Among these second- 
ary sexual characters must be classed the whole of a 
man s energies Virility does not mean simply the 
power of propagation but connotes the whole part 
plajecl by a man m his work withm the commumty 
As a result of this hypertrophy the<.e authors claim 
to have produced an actum rejuvenation m man, 
and thus to have warded off for a time senihty with 
Its mental and corporeal manifestations Further 
experiments and a longer penod of observation are 
necessary before we can accept these results without 
reserve but it must be owned that thej are perfectly 
reasonable and follow, as a logical sequence, many 
years observations and experiments m thu field 

It would mdeed be an advantage if we could post 
pone the slowly mcreasmg incapacity which affects 
us all after a certam age has been passed Pleasant 
as It would be to ourselves, it would be still more 
valuable to an old commumty such as ours, where 
the amval of men m places of rule and responsibihty 
comcides frequently with the epoch at which their powers 
are begmning to decline The ideal condition would 
be one in which the senile changes affected all parts 
of the body simultaneously, so that the mdividual 
died apparently in the height of hu powers For it 
must not be thought that in any such way we could 
prolong life mdefimtely Pearl has pomttd out that 
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if all the ordinary causes of premature death were 
elimmated, this would mcrea&e the average duration 
of life by not more than thirteen years the other 
hand, ho shows that the children of long lived parents 
have an expectation of hie which is twenty years 
greater than that of the average individual 
It IS evident, then, that if longevity is our goal it 
IS not medical science we must look to but eugenics, 
and I doubt whether the question is one with which 
we are concerned The sorrow of the world is not 
the eternal sleep that comes to every one at the end 
of lus allotted span of vears, when man rests from his 
labours It is the pain, mental and physical, associated 
with sickness and disability, or the cuttmg off of a 
man by disease m the pnme of life, when he should 
have had many >ears of work before him lo us falls 
the task of alleviatmg and preventing this sorrow 
In our childhood most of us Icamt that suffering and 
death tame mto the world through sin Now, when 


as physicians we stand on the other side of good and 
evil, we know that the sm for which man is contmuously 
paving the penalty is not necessarily failure to comply 
with some one or other of the rough tribal adjustments 
to the environment, which we call morality, but is 
always and m every case ignorance or disregard of 
the immutable workmg of the forces of Nature, which 
is being contmually revealed to us by scientific m- 
vestigation 

In spite of the marvellous mcrease m knowledge, 
to some aspet ts of which I have directed your attention, 
suffermg is still widespread amongst us Only by 
followmg out the mjunction of our great predecessor 
—to search out and study the secrets of Nature hy 
way of experiment — can we hope to attain to a com- 
prehension of “ the wisdom of the body and of the 
understandmg of the heart,” and thereby to the mastery 
of disease and pain which will enable us to relieve the 
burden of mankind 


The Equation of Van der Waals ‘ 

By J H Jeans, Sec R S 


Y’AN DLR WAALS’ equation 


expresses the result of supposmg a molecule to be 
endowed with two distmct physical properties — finite 
si«, givmg rise to the term b, and cohesive force, 
givmg nse to the term ajx^ The physical meanmg of 
the equation is btst exhibited by drawing diagrams of 
isothermals of the familiar type Representing differ- 
ent gases there will be different diagrams correspondmg 
to different values of a and b It is, however, readily 
shown that one diagram of this type can be made to 
represent all values of a and b, and so the isothermals 
of all gases, by suitable expansions and contractions 
of Its hon/ontal and vertical scales On removmg the 
scale from any single diagram we have a universal 
diagram which represents the p, v, T relation for all 
gases, but without specifying the scale The iircum 
stanie that such a diagram is possible is equivalent to 
the so called “ law of Correspondmg States ” , this is 
now seen to be a mathematicd consequence of Van der 
Waals having confined himself to a two constant 
specification of molecular structure 

Thus the aciuraiv, or the reverse, of the law of 
correspondmg states provides a test of the sufficiency 
of Van der Waals’ two constant spec ification of a 
molecule In actual fact the law is not very closely 
obeyed, the deviations show distmct correlation 
with atomicity, and so suggest that the two constant 
specification is not altogether adequate — a full treat- 
ment must take account of differences of atomicity (or 
nhysical shape) as well as of differences of size and 
cohesive power 

Van der Waals explamed his cohesive power by the 
supposition that all matter possesses mherent powers of 
attraction for all other matter Gravitational attrac- 
tion is numerically far too small to come mto the 
question at all, so that it 1$ to the electrical structure 


• SynopHi ol wut of tbB V«n dor Wuh Mnnmlid Uctun ddivwrd 


of matter that wc must look for the origm of this 
supposed universal attraction 

If molecules were electrically cliarged structures, 
similar molecules would repel one another , as they are 
electrically neutral, they will repel m some onentations 
and attract in others, but two molecules meeting at 
random are as likely to repel as to attract It is only 
when the duration of molecular encounters is studied 
that we find an explanation of the preponderance of 
attraction over repulsion — attractive encounters draw 
the molecules farther and farther mto each other’s 
sphere of mfluenre, and so last longer than repulsive 
encounters ( omparmg the two types of encounters, 
the “ birth rate ” is the same for each, but the “ ex- 
pectation of life ” IS longer for attractive encounters, 
so that for the encounters m bemg at a specified instant, 
there is a preponderance of attractive encounters, and 
hence a resultant attractive force Ihis attractive 
force, however, origmatcs far more m an abstruse 
theorem of statistical mechanics and far less m an 
inherent property of matter, than Van der Waals 
supposed 

If this interpretation is right, the cohesive forces 
must disappear at very high temperatures and must 
steadily mcrease with decreasing temperatures, so that 
a must be a function of the temperature and not, as 
Van der Waals supposed, a constant In pomt of fact, 
all attempts to bnng Van der Waals’ equation mto 
closer agreement with observation begm by making a 
a function of the temperature Moreover, a is found 
to vanish at mfinitc temperatures m conformity with 
the suggested explanation 

The second constant b was supposed by Van der 
Waals to have its ongm m the finite sizes of the mole- 
cules If, for example, the hydrogen molecule is 
regarded as a sphere, its radius as calculated from the 
ol^rved value of b is found to be o64xio“* cm 
The same radius can be calculated mdependcntly m 
other ways , the coefficients of viscosity, of conduction of 
heat and of self diffusion all agree m yieldmg the value 
o 68x10"* cm The average of these, 066 X lo"* cm , 
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wouU give for the hydrogen aUm a volume equal 
to that of a sphere of radius o 53 x 10 * an But the 
normal hydrogen atom as u> now known from the 
researches of Bohr consists of two electric charges 
descntnng a circular orbit one about the other of 
radius preasely equal to o 53 x 10 • cm As regards 
collisions with other molecules this invertebrate 
structure consisting of two pomt charges with no 
material connexion between them appears to reserve 
for Itself a three dimensional spherical volume with ts 
much precision as though it were a sphere of infinite 
hardness 

Die explanation of this infinite hardness is to lie 
found in the mtangible fetters of the quantum d vn imi s 
The nature of these fetters is not m the least under 
stood but It IS believed tliat they are such that no 
force m creation can cause the electron of the h>drogcn 
atom to describe a smaller orbit than the normal orhit 
of radius o 53 x 10 • cm If it is further supposed th it 
thu orbit is free to assume all orientations m spite we 


begin to understand why it is legitimate for kinetic 
theory purposes to treat the hydrogen atom as an 
infinitely hird sphere of radius 053x10 * cm The 
quuitum theory hrm^s us back m a sense to the 
mfinitcly hard spheric il atoms of Luaetius and the 
radius of these spherical atoms tan now be cilculated 
with precision from the quantum tlicory their mfinite 
hardness is beautifully exemplified in the experiments 
of Franck and Hertz 

It IS thus seen that the a and b of Van der Waals 
admit of exact interpretation in ttrms of the physical 
conceptions of to day Ills b inses from what we may 
tall tht quuitum f rces — the perfectly unyielding 
rcstr lints which bind the electrons of an atom down to 
definite orbits — while his a anses from the ordinary 
elcctnc field of force It is the b of Van dcr Waals 
which sues us frtm immediate innil ilation through 
positive and ntgitive charges rushmg together to their 
mutual dtstruction ]t st as it is his a which saves us 
from rapid dismtegration 


The Nerves of Plants ^ 

By Prof Henry H Dixon F R S 


T he general similarity of the distribution of the 
fibro lascular bundles m plants and that of 
the nerves m animals wis early noticed Ihesc 
structures m plants were m consequence often illcd 
nerves However anatomists and physiologists alike 
have long held the view that the likeness is merely 
superficial and is not based on any real physiologual 
or anatomical resemblance 
In plants— as in animals— the receptive and rtspon 
sive regions are often quite distmct from one another 
and may be widely sejwated What becomes of the 
stimulus between the tao and how is it transmitted ? 
Remau-kable expenments dunng the lost ten years 
have given the answers to these questions 
First may be summarised m a few words Rice as 
work on the sensitive plant Munosa The phenomena 
of transmission of stimuli m this plant are as strikmg 
as they are well known The stimulus is propagated 
through Its organs at velocities variously estimated at 
10 30 mm per sec This speed is fast among plants 
but very slow when compared with the velocity of 
transmission of stimuh along mimal nerves 
Tw I views were suggested to account for this pro 
pagation The first referred the passage of the 
stimuh to those excessively fine strands of protoplasm 
which penctratmg the w^s of the living cells place 
the protoplasts of adjacent cells m communication 
with one another This view was a product of a period 
obsessed with the physiological importance of these 
then recently discovert protoplasmic fibnilse which 
in all probability have only a developmental signifi 
cance These fibnilae composed of hving matter were 
supposed to convey stimuh just as the Uvmg processes 
of ^ nerve cells do m the anunal body 
This view was soon rendered untenable when it was 
shown that stimuh are effectively transmitted even 
after the protoplasm of the cells of the transmittmg 
organs was kill^ by the application of heat 

' Syno ina of » Itrtun dellrtnd bofon the Roy^ Oabliii hodety oa 
Ngvamberg 
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To meet tins new growth of knowledge Habcrlandt 
devchped his theory that the stimuli are trinsmitted 
m Mimosi m the form of a pulse in the water filling 
certam elongated tubular cells situated in the b ist of the 
bundles At the best this was in unsatisfactory theory 
For tins method would require a mu h higher velocity of 
transmission than is ol served and it was wellnigh im 
possible to imagme how the turgor requisite to transmit 
this pulse cculd be mamtamed after the protoplasts of 
these tubes hod been rendered permeable by heat 
In 1914 Rir a gave the coup de grace to the pulse 
theory lie showed that the stimulus is transmitted 
through a strand )f Mimosa wood from whuh all the 
bast mcliding the tulies of supposed transmitting 
function lad been removed for a considerable length 
By a senes (f beautiful expenments Ricca showed 
that the wood as Dutrochet long ago believed trans 
mits the stutiulus and that it d es this even when 
all Its livmg elemints aie eliminated Further he 
demonstnted thit the mechanism of the transport is 
the transpiration current This cames m its stream 
a substance or hormone ongmalmg inm the receptive 
ells to tl e cells of the reactive region and so evokes 
their response Ricca s work also disposes of a nore 
recent view that the stimulus is transmitted os an 
electncal disturbance m the b ist 
Almost at the same time as Ricca was disposing of 
the older views regarding the transmission of stimuli 
m Mimosa Boy sen Jensen was carrying out txpen 
ments on the phototropic reactions of seedlings which 
were bound ti have a profound effect on the received 
views regardmg the propagation of stimuh 
When the lip of i grass seedlmg is illuminated on 
one side a stimulus is transmitted from the receptive 
region downwards m the seed’mg and evokes a curva 
ture m the sliaded part Boysen Jensen found that 
this stimulus was transmitted downwards even when 
the fMrotoplasmic contmuity of the cells of the receptive 
iqpex with those of the responsive region was severed 
by complete section 
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Fa&l repeated and confirmed Boysen Jen&en s results 
and added the important observation that the stimulus 
can pass a slice of pith o i mm thick impregnated 
with ^elatm intercalated between the recepUve and 
resp msive regions Similar work has been since 
earned out by Stark on thigmotropic and traumato 
tropic stimuli This experimenter brought to light 
the fact that the receptive tip of one plant may be 
transferred to the h isc of another and after stimulation 
ma> determine curs Uure m the latter turthermore 
the certamtj of tl is response to th4,motropic stimuli 
depends other thmgs lieing equal upon the phylo 
genetic illinitv i f the two parts Recently Snow has 
shown that the gravitation il stimulus is transmitted 
acre ss protc plasmic discontinuities m the seedlings of 
Vtaa Jaba 

Irom the foregoing it is juite evident that proto 
plismii continuits is n it req iisite for the Iransmission 
of stimuh m the higher plants The localisition of 
the positive and ne^itivt responses respe tivcly to 
one side et the reicting region and the velocity of 
trmsmission will not illow us to assign tl e propagation 
to sunple diffusi n but these char leteristies pomt 
ele irl> to the transpiration stream It iflords the 
lo iliscd dells try tnd the neccssiry velocity Intro 
du tl n of the rr luisite h rmonts may be effected 


through unmjured cells or along moist wound surfaces 
This consideration explams how it is that contmuity 
between the vascular bundles of the receptive tip and 
those of the responsive base is not necessary to secure 
the reaction Tlius there is great probability that m 
these plants as m Mimosa the transmission of stimuli 
IS effected by the transport m the transpiration stream 
of a substance denveei from the receptive cells and 
conveyed by this means m the wood of the vascular 
bundles to the responsive region We may imagme 
that this substance is first liberated mto the transpira 
tion stream by changes in the permeability of the 
receptive cells and response is evoked in the reactive 
cells by similar alterations m permeabihty 
Whatever the intimate mechanism of the system is, 
the subject of the transmission of stimuli through 
pluit tissues offers a striking example of the swmg of 
the pendulum of scientific opmion The view ba^ 
upon superficial resemblances that the vasculOT 
bundles are the nerves of plants was long abandoned 
but now we see there is dear evidence that they 
actually transmit stimuli from the sensory to the motor 
regions and so perform the function of nerves The 
furegomg sumn arv of recent work mdicatcs how 
differently m detail this connexion is established in 
plants ind animals 


Obit 

Mrs IIfrtha Ayrton 

A PPFAL is made lo me to give some w count of 
Ilertha Ayrton the wife of my former colleague 
who died I ist Aug ist 

Is the study of heredity a science or a pure 
romance ? asks Mrs Trevelyan m her biography of 
her mother Mrs Humphry Ward I would set the 
question in another f irm Is das rung W etbltche to be 
suppressed I v science ? Mrs Ayrton was one of those 
who aspired to prove that woman con be as man as 
an origin U s lentific mquircr Did she succeed t If 
we are to frime a psychology of the scientific mind 
regarding this as a species apart we must carefully 
note and analyse the domgs of such as she I have 
but small qualification for the office yet as she was 
my colleague s wife and we often met and were in fair 
sympathy I was able to take notice of her idiosyn 
crasies md of the conditions under which she was 
placed 

Ayrton and I met onginally m the autumn of 1879 
when we were appointed the first two professors of 
the City and Guilds Institute and set the ball of 
technicd education rolling in London the ball rolled 
well and proved lo be fissiparous but no one of the 
small band who gave it shape m the City and West 
End c\er recuved the shghtest recognition from the 
Guilds their masters — and most of these have com 
mitted han kari as concerted workers m education A 
strange world is ours and if we worked otherwise than 
for the sake of workmg we should do httle 
Ayrton had a peculiar cxpenence his then (first) 
wife — lus cousm Mathilda Giaplm — ^was a woman who 
had acquired ment m the cause of women s nghts as 
she was one of the three I believe over whom the 
fight first raged m Idmburgh whether women should 
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be admitted to the study of medicine When I met 
her her health was more than failmg She was an 
ethereid being a woman of infinite charm of manner 
but above the world — a mature Mebsandc indeed, 
when I first heard Debussy s opera her memory was 
recalled to me by the peculiar rhythm and tone of 
itsmelod) Her daughter Mrs Zangwill hasmhented 
not a few of her mothers characteristics — especially 
her charm of voice Her chief occupation was novel 
rcodmg from penn} dreadfuls upwards m which she 
ran a caucus race with our erratic friend John Perry 

Ayrton married his second wife m 188^ If I were 
to compose an opera with my saentific fnends as the 
characters I should associate the Melisande theme 
with the first Mrs Ayrton I should not quite know 
where to place the second musically but it would be 
near to Bninhilde as she had much of the vigour of 
Wotan s masterful daughter and at least aspired to 
be an active companion of scientific heroes — a race 
far above Wagner s dull and degenerate Teutonic gods, 
be It said 

Sarah Marks was the daughter of intelligent but poor 
Jewish parents m Portsmouth She was a clever 
child and was early sent to a school m London kept 
by her paternal aunt who became Mrs Hartog , Hfr 
llartog was a teacher of breach m London Mrs 
Hartog was the mother of Numa Hartog Phihp Hartog 
and the professor of botany m Cork also of two 
daughters one very clever a talented painter, who 
mamed Dr Darmstadter of Pans , the other earned 
her living as a musiaan Numa Hartog died eaiiy, 
after a most brilliant university career and seems to 
have been unusually clever Mrs Marks h^ four 
undutinguished children besides Sarah nothing u 
known of her parents Mrs Ayrton s ability, however, 
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would seem to have been denved from the mother s 

i^e 

At about the age of fifteen, Sarah Marks became 
acquamted with M^me Bodichon a well to do lady 
strong on the women s r^hto question who sent her 
young fnend to Girton College, Cambridge Appar 
ently, she then changed her name to llertha She 
took honours in mathematics She is credited with 
the mvention dunng the period of a sphygmograph 
and also of an instrument for rapidly dividing up a 
Ime mto a number of equal parts Ihraugh Madame 
Bodichon, she became acquamted with George Eliot 
and several other people of distmction In 1884 she 
entered the Fmsbury Technical College I remember 
her commg She not only came but was seen and soon 
conquered — ^Ayrton , and they married As sole issue 
they had a (laughter, who has her fithers gift of 
tongue , she married a ( hristian whilst his daughter 
by his first wife mamed a Jew I often told him that 
he and his wife were an ill assorted c ouple being both 
enthusiastic and havmg cognate mtercsts they con 
stantly womed each otlicr about the work they were 
domg He should have had a humdnim wife an 
active useful sort of person such as Lady I atherme 
recommended Mr Collms to marry who viould have 
ut him mto carpet slippers when he came home fed 
im well and led him not to w6rry either himself c r 
other people especi illy other people then he would 
have lived a longer and a hippier life and done fir 
more effective work I believe 

Under her husbind s mspuation Mrs Ayrton soon 
entered upon the study of the eleetrir arc Her work 
IS recorded m the bwk on the subjeet which she 
published m 1902 in part a rcpnnt if papers sub 
nutted to the Royvl and other Societies She vis 
an indefatigable and skilful lorkcr Whatever the 
absolute v^ue of her obstiv itions her husband and 
his good fnend Perry were the list not to make the 
most of her achievement so probably the scientific 
halo with which they and others who fineied thit 
women could be as men surrounded her was over 
painted Most of us thouglit at the time that they 
were ill advised m preferring her c laim to the Royal 
Society, the nomination came to nothmg on legal 
grounds She was hovevci elected mto the Institu 
tion of Electneal Enj,meers and at her death was its 
only lady member She also engiged in an mquiry 
mto the formation of sand npplcs and this 1 d her 
early m the War, when chlonne was first used as poison 
gu, to develop a fan device for wavmg back the fumes 
lliere is bttle doubt that she took too high a view 
of the practical value of the mvention and was un 
warrantably aggrieved at its rejection by the military 
authorities She was awarded the Hughes Medal by 
the Royal Society m 1906 

Mrs Ayrton was a very stnkmg woman m appear 
once and of considerable personal charm full of 
common sense , this kept her from bemg a militant 
sufframst, though she promoted the cause m every 
possitne way I never saw reason to believe that she 
was original m any special degree , mdecd, I always 
thought that she was far more subject to her husband s 
lead than either he or she imagmed Probably she 
never had a thorough soentific equipment , though a 
capable worker, she was a complete specialist and had 
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neither the extent nor depth of knowledge the penetra 
tivc faculty, required to give her entire grasp of her 
subject Ayrton himself, though a genius, was m no 
slight measure partial in his mterests by heredity 
literary and artistic educated mtensively in the 
classical school, a born actor and therefore a good 
lecturer and public speaker, impelled into science 
through contact with Sir William Ihomson he was a 
worker chiefly at its technical and commercial fringe 
rather than m its depths so he was not a go^ 
judje of his wifes scientific ability Jhs partner 
Perry was the solid member of the firm In fine my 
conclusion is that das emg Wetbltchf was in no way 
overcome in Mrs Ayrton nor could wc wish that 
a thing so mfinit ly preaous should be she was 
a good woman despite of her being tmged with the 
scientific afflatus Hfnry J Armstkong 


Dr J F Stfad FRS 

By the death of Dr Jolin 1 dwird btead on October 
31 at the age of seventy two Great Britain Iiis lost 
one of Its must famous metallurgists a man who 
pliyed t very honourable and a leading pirt m the 
development of scientific metallurgy ind is not un 
worthy to lie ranked with the greit nimes of John 
Per y lowtbiin B 11 and Roberts Vusten 

Dr Stead wis bom m i8^i and was i voungcr 
brother of the lite W 1 bttad kfter the usual 
period spent it sthool he was for i time m evening 
student at the Owens College Manchester m the early 
days at Quay Street From there he passed to a 
steel works m the Middlesbrough district where he 
served his apprenticeship on the practical side of 
iron md steel smelting but he was only nmetcen 
when be entered the laboratories 1 1 Pittinson a eon 
sultmg chemist ind met dlurgist m the district Later 
the two nun entered mto pirtnership under the title 
of Pattinson ai 1 Stead and he renamed identified 
with the firm for the reinamder of his hfe a period 
of ibout fifty two years m all He becime one of 
the best known analysts m the north of England 
and one can only c onjecture how mnnv large contrac ts 
were signed on the basis of Stead s analyses 

An mndent related to the writer some twenty years 
ago by Dr Stead wdl give somi idea of how this man, 
with a very slight amount ot what would be termed 
academic training rose to a position of greit p wer 
md trust not merely m the Cleveland district where 
he lived but also in the iron and steel mdustry of the 
whole country He found on one or asion m the 
early days of his association with Pattuison, that he 
had sent an mcorreet analysis to one of the firms 
cbents Without hesitation he wrote to explain that 
he had made a mistake and substituted the correct 
figures The client m question was exceedingly angry, 
not because he had received an mcorrcct analysis, 
but because Stead had admitted that he had made a 
mistake Apparently this is a serious matter where 
busmess is concerned Stead retorted If I was un 
willing to admit that I made mistakes, you would 
never know whether a result I sent you was correct 
or not ' This was a new pomt of view, and the client 
was 80 much impressed by it that he sent all his 
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analyses to Stead in the future after having previously 
threatened to withdraw his custom 
It IS not ts an analyst however that Stead rose 
to fime Ht wis naturally of an inquiring mind 
eaf,er to distoter truth m any form that ht could 
ind in the course of forty six yetrs he published at 
least eighty papers before seventeen institutions in 
whuh he lostred a rmge of subjects m the metallurgy 
of iron ind stetl such as few if an) other men have 
ittempttd If he lould be said to have made one 
subject rather than another pctuliirly his own it 
was the influence of phosphorus on iron ihis was 
perfecth naturil for the Cle\ eland ores are phos 
plioiic md phosjihorus at inj nte in assoc ntion 
with cirbcn is the worst enemy of steel It is not 
gcfleralU known that Stead played c very important 
part m the early days of the dcvilopmcnt of the 
rhomas (iilchnst basic Iksstmor process for the 
dephosphoris itu n of phosphoric iron ores a proc css 
whi( h enabled Genti my to Ixcomc the second largest 
produce r of steel in the world with all the < onsequcnces 
that hi\e followed One of the csscntiU features of 
the process is the so called ifUrl low when the 
blowin^ I air through the converter is continued after 
the complete remosd of carben Stcid w\s the first 
to idsancc the correct exphnition of whit takes 
place namcls tint phosphorus is remosoel durmg 
this period hut not until then by iron oxide Ihomas 
and Gil hrist clullcnged this explan ition and only 
accepted it in the following year when they obtimed 
letters patent lor the tfterblow 
Stctcl was enc of the first men in Greet Hritam to 
re disc the impirtince of Sorbvs msestigations which 
ltd to the fiundition of i ictdlogriphv ns a scianee 
With true visun ht saw tint here w is a new ixpeii 
mentil wt ijxin for investigatmg the piopcrties of ill 
metals md die \ s md the majority of his investiga 
Uons hive lam in this field Withm the limits ol this 
article it is impossible to give my idc quite idea of 
their s ope incl \ cnety but tins at ill events may 
be Slid that his contributions to our knowlidje of 
the enstallisation phenomeni observed in iron and 
steel and the scgregitory md migritory habits of 
solids in illoys were such that he became one of the 
chuf iuthontus m the world on these subjects lie 
mide important contributions to the teelmique of 
microscopic metallography and his method of heat 
Unting spt imtns by oxidition became m aecepted 
method for the micro m ily sis of cost iron 
I iving as he did to the age of seventy two it would 
hue been very surpnsing if honours hid not come 
to btoad He became a member of counnl of the 
Iron md Steel Institute m 1895 a vice president m 
igto and president m 1920 He received the Bessemer 
medal of the Institute in 1901 In 1910 he was 
president of Section B of the Bntish Association at 
Sheffield He ilso filled the office of president of the 
Cleveland Institution of Fngineers The mijonty of 
his papers were published liefore these two Institu 
tions He was given honor iry doctorates of the 
Universities of Manchester lewis and Sheffield and 
lie had been for twenty years a fellow of the Royal 
Sexaety 

No man revealed himself more charactenstirally 
m his papers than Stead He had a generous and 
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ardent mmd and he pursued the seandi for truth 
with a smgle mmdedness which was an inspiratum 
to all who ^ew him The wiUmgness to admit that 
he was wrong when he was wrong which is not so 
common a virtue as it should be and to which atten 
tion has already been directed made him an ideal 
opponent m scientific controversy Ch iractenstic 
ally enough he was pirtieularly generous to young 
workers m the field of metallurgy imbumg them with 
somethmg of his knowledge and mthusiasm and 
encouraging them by generous praise The writer 
recalls several such occasions in his own experience 
During the last eighteen months Stead had been 
forced to hve m retirement and mdeed had become 
a physical mvalid but his mmd remained clear and 
active up to the time of his death He leaves behmd 
him the memory of a life splendidly lived which those 
who were privileged to know him will always cherish 
H C 11 (ARrFNTbK 

M Maurics Lkblanc 

By the death of Maunce I eblinr on October 27 the 
world loses one of its greatest enginters He had 
strikmg originality In conjunction with M Hutmj 
ht invented the amorttMur or damping coil which when 
applied to alternators enables them to run steadily m 
parillcl He also perfected the method of converting 
mdiiction motors into generators by driving their rotors 
at speeds greater thin synchronism by prime movers 
He rm them in parallel the frequency of the supply 
dejiending only on a smiU alternator in the supply 
(ireuit the function of which he compared with that 
of a chfj dorchtstre In recent vears he devised a 
remarkable system for high sjx-ed ilectnc traction 
The energy is communicated to the moving trun with 
out rubbmg eont lets by means of magnetic induction 
Ht propos^ to utilise alterniting lurrents having 
frequenciis of 20000 the current being corned over 
the track by i senes of tubular condensers adjusted to 
resonance llie currents in the locomotive orcuits are 
convirttd to low frequency bv thermionic valves 
Ihey then operate mduction motors as in ordmary 
traction systems 

In the very difiicult years 1912 1914 leblanc filled 
the post of president of the International Electro 
tcclmical Commission with universal icceptancre Hia 
speech when resignmg the office of president at the 
london mtelmg m 1919 was a powerful plea for 
nations and uidmduals to give up workmg txdusivcly 
for selfish ends The lack of this m the past had led to 
the greatest eitastrophe of all tune From hence 
forth only productive work will be deemed honour 
able He was elected on honorary member of the 
Institution of Electrical hngmeers m 1915 His high 
ideals and smgleness of purpose made friends for hm 
m every country of the world A R 

Wk regret to announce the following deaths 

Mr Thomas Pndgin Teale h RS the eminent 
surgeon and sanitarian on November 13 
ninety two 

Dr Boris Sidis of the Sidis I^ychotherapeutic 
Institute Portsmouth New Hampshire known lor 
his work on thejpsvchology of suggestion and mental 
dissociation on October 23 aged fifty six 
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Current Topics and Events 


The Western Gallenes of the Science Museum 
South Kensington which for nearly h-ilf a century 
have contained the valuable Science Collections of 
the Museum were closed to the pubhc on September 
17 These gallenes have now been vacated and the 
constructional and other work (gun foundations re 
decoration etc ) considered by the GovCTiiment to 
be necessary to make the gallenes fit to house the 
collections and staff of the Imperial War Museum 
(created a few years ago and now it the Crystal 
Palace) is already well in hand The Science Collet, 
tions have been transferred to three unffnished 
gallenes in the eastern block of the new Science 
Museum building (see Naiurl June 30 p 8js) 
which were not vacated by the Post Office Savmgs 
Bank department until towards the tnd of September 
The total floor area available m these gallenes is 
onlv about two thirds that in the Western Cilleries 
which were already much overcrow del but by using 
two of tilt, new gallenes as store rooms in which 
objects are packed scry closely together it his been 
possible to arrange objects m the third gallery un ler 
conditions which illowcd this gallery to be open 
to the pubhc from November ii Hcrt arc shown 
groups of objects selected from the set tions illustrating 
astronomy surveying meteorology cl emistry optics 
sound and bot iny The remaining objects in these 
sections and all the objects in the sections illustrating 
mathematics general physics photography kine 
matographv htat geophysics geology googriphy 
and octanography- forming altogether about eighty 
per cent of the bcitnce Collecti ms — ire thus stored 
away and cmnot be placed on exhibition agiin until 
further space becomes available The progress made 
during recent years with the fine new buildings of 
the National Science Museums of Germanv ind 
Austna it Munich and Vienna respectively affords 
a signific int contrast to the ilmve 

Thl Council of the Trade Marks Patents and 
Designs I ederation 1 1 1 recentlv circuUte 1 i 
questionn ure in relation to trade marks p itents and 
designs jjreparcd by the International Chamber of 
Commerce to a number of societies interested m these 
matters This questionnaire w is drawn up wifh the 
object of ascertaining the directions in wluch modihca 
tions and amendments were desirable from the 
British pomt of view in the International Convention 
for the Protection of Industrial Propirty (Treaties 
Senes No 8 (1913) Cmd 6805 HMSO l*rice 
6d net ) signed at Washington on June 2 iqii (State 
Papers vol 104 p 116) A meeting of the repre 
sentatives of some twenty of the societies consulted 
was held at Lever House Blackfnars on November 
*3 The questionnaire was discussed and it was 
recommended infer aXxa that (t) a clause should be 
inserted m the Convention abolishing revocation of 
patent rights either for non working or for abuse of 
monopoly but permittmg each country at its dis 
ctetion to grant compulsory hcences m such cases 
(2)]piDvi8ion should be made for establishing m all 
Convention countries a uniform period of duration for 
NO. 3822, VOL. 1 1 2] 


patents and renewal fees should be pud at agreed 
intervals of time and be based on a sliding scale sys 
tern of progressively increasing payments (3) there 
should be uniform provisions govenung the use of an 
invention on vessels s tiling under the flig of one of 
the States which has adhered to the Convention 
(4) there should be provision for registration m a 
public register kept by the competent admimstr ilion 
of each country of all assignments an 1 licences affect 
mg the legal proprietorship of patent rights (5) steps 
should bo taken to secure a greater degree of uni 
formity in the rogulitions at present in force in the 
various Conventi n countries with respect to the 
procedure to bo followed on applications for the grant 
of letters pitent It was further agree 1 that it was 
neither desirable nor practicable to insist upon the 
institution in all Convention countries of a system of 
prehminiry search of patent applications but it 
was dcsirible that any party interested should liave 
the right prior to the grant of my patent to institute 
opjiosition procee lings based on all prior pul he itions 
or public users of the mvention of which he has 
knowledge 

Thi British Meteorological Oflicc announces an 
mportant step towirds supplying ships with informa 
tion regordmg tic existing weather around the 
British coasts and forecasts for the seas adjacent 
to the Brtish Isles On January i a new senes 
of broadcist wireless messages will be issued from 
the Air Ministry Station at 9 a m ind 8pm daily 
Fach message will contain tlie actual observations 
of wind weather pressure barometne tendency ind 
visibility at ten stations on the British coasts token 
only two hours before the broadcast issue Ihe 
messages will also give a generil inference of weather 
conditions in I force ists for twelve hours for eleven 
SCI listncts at the end a further outlook will be 
given when possible The code ind full particulars 
m ly be found in the Board of Ira Ic notices to manners 
for Novemlier or in the tfonne Obw er a monthly 
m iga/mc to be pubhshed by His M ijisty Stationery 
Oflice from the bcgmmng of 1924 

In an iddress delivered before the Scientific ind 
Technical ( ircle of the Institute f Joiim ilists on 
November 20 bir Kichord Gregory the chairnan 
discussed the relation of science to progre s In his 
opening remarks he recalled that Ruskm m his 

Crown of Wild Olive George Gi sing m his 

Private I'apers of Henry Ryt croft and many 
other writers hod associated sc ence with agencies 
of death or denounced it as letrimental to social 
culture This however is a narrow view and it is 
futile to rad against the progress of science or attempt 
to prevent it We are now on the threshold of 
developments by which forces may be unloosed and 
powers acquired far bcyoml those hitherto known to 
man bcience is no more responsible for the horrors 
of the War than for soul destroying industrial con 
ditions Scientific discovenes may be used for the 
benefit of mankind or be applied to base uses Thus 
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chlonne the first poison gas used m the War had for 
more than a hundred years previoudy been used as 
a bleaching agent Nitre though a constituent of 
explosives has been used m fertilisers with such 
success that the average yield of wheat per icrc in 
England is now 30 bushels instead of ->0 bushels as 
in the seventeenth ccntur3 The \dst development 
m the production and export of cotton piece goods 
is due to science and iiivtntion Chini has vast 
stores of anthricite coal ind other minerals but 
because of the lack of scientific knowledge ami ability 
to exploit these resources most of the people of tliat 
country liv e in comparative poverty It is impossible 
to foresee tlu applications of discoveries Miner ils 
which a few ye irs ago were scientific curiosities rare 
gases like luon argon and helium have now uses 
unsuspected by the discoverers It is our duty to 
sec th it the powers wlut h sen ncc gives to the human 
race shoull be usid for noblt and spintnil purposes 
so 11 it the> niav be a blessing to mankind instead 
of a curst 

fHf next Congress of the Roval Sanitary Institute 
will be held it I iverpxil on July 14 19 1924 bj 
m\ itati in of the I ord M i>or an I C itj Council 

Sir Arihi r Kri h will deliver the Thomas Vuarv 
hiture of the Jtovd (ollegc of Surgeons of England 
m the theatre of the ( llegf m I incoln s Inn Fields 
on 1 11 lav December 7 it 5 o clock 1 he subject of 
the lecture uill l< Tit Life and limes of William 
Chft 1 irst Conserv itor 

At the Novcml er meeting of the Rc val Statistical 
Soc ety the 1 ranees \\ood Memorial pn/c v due 30/ 
which IS oHerc 1 I lenni dl> for tht best investigation 
of any problem dealing with the economic or social 
conditions of tht v, ige earning classes was auardel 
to Miss h ] M lliynes of t)\forl for in css ly on 
human poutr in the Fnglish pottery in lustry 

Ihf Liverpool 1 s> etiological Society has liecn in 
Uigur itcd under the 3 residency of Prof Alexanler 
Mair of the Univeisity of 1 iverpool supported by 
Dr lietts laplin as vice president an 1 in influential 
committee 1 he Society intends to pursue the 
systematic mvestigition of the recent developments 
of the science F urther information can be obtained 
from the secretary of the Society the University 
I iverpool 

A JUNIOR assistant is required bv the Royal Air 
craft I stablishmeiit South h arnlxirough Hants for 
lerodynamie rcseirch in wind tunnels Candidates 
for the post must possess a goo 1 knowledge of physics 
ind apphel mitbcmatics and an honours degree m 
naturd science or cngincenng Applications marked 
Ref A 23 should be sent to the Supenntendent of 
the R lyal Aircr ift 1 stablishment 

Applicaiions are invited by the Queensland 
Government for the position of Director of the 
Laboratory of Microbiology and Pathology of the 
Department of Public He dtb Brisbane ^ndidates 
must hold a diploma in public health and have 
had recent spcciil laboratory experience m micro 
biology The Agent General for Queensland 409 
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Strand W C 2 will supply further information re* 
specting the post The latest date for the receipt of 
applications is December 17 

An Inspector is required by the Ministry of Agn 
culture and hishenes m connexion with agricultural 
and horticultural education and research Candi 
dates must have taken a University or Agricultural 
College course in science or agriculture and have had 
special trainmg in the science and practice of poultry 
and small livestock keepmg — ^mcluding goats and 
rabbits horms of application etc may bo bad 
from the Secretary of the Ministry 10 Whitehall 
Place S W I They must lie returned by at latest 
December 8 

Tiiu Committee of the Christie Hospital Matu- 
chester is offering a pmc of 300! for cancer research 
The aim is to stimulate isolated work particularly that 
already in progress apart from the research schemes 
of cancer research insGlutions for the Committee 
thinks that notable increase m the knowledge of 
cincer mi> come from in individual worker as well 
as from a team of men investigating the subject 
systematical!} At the same time thi Committee 
intends to keep up its own research work at the 
Lmversit} of Mamhestcr Since advancis may be 
expected from siiinccs alhed to medicine the con 
ditions att ichcd to the pri/i are very wi U Can 
dilitcs must be qualilu 1 m medicine ir in science 
cogn itc to medicine and must pro luce evidence of 
origin il reseirih on cancer done or projectcl All 
documents must be submitted m Fnglish but 
nationality IS no con htion t f the awar I Applications 
must reach the cluirmaii of the Medic il Hiird 
Christie Hospitil Manchester not later th in Decern 
her 31 1924 

In June the Cana li in explorer Dr V Stefansson 
directed the ittention of the Textile Department of 
the University of I ceds to the wool of the Ovibos 
(musk ox) which is capable of being bred m large 
numliers in the arctic zone of C inoda and might be a 
considerable issct ti the Dominion The wool of a 
n itural brow n colour is hidden by in overgrowth of 
long h ur which is troublesome m manufacture The 
first specimen woven in the Department was brought 
to the notice of the King at the time of the meeting of 
the Impenal Conference in October Samples have 
been djed successfully and further experiments are 
in progress to eliminitc the long hiirs Ihe Cloth 
workers Company of London to whom the Umver 
sity is so grevtly indebted in many ways and par 
ticularly for the building equipment and endowment 
of the Textile Industries and Dyemg Departments, 
IS showing a keen interest m these important experi- 
ments 

Thl wrintcr scientific reunion ol the Natural History 
Museum Staff Association was held m the Board 
Room of the Museum on November 14 and attracted 
a large attendance of the stiff and other workers m 
natural history Many varied and interesting speu- 
mens were exhibited among which may be mentioned 
Fossil Arachnida from the Rhyme Chert Old Red 
Sandstone Aberdeenshire (the oldest recorded matae ca 
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of Aiaduuda) examples of sex dimorphism in cuttle 
fish the second and third cervical vertebm of a 
Sibbald s rorqual (revealmg the cxceiitional size of the 
ongmal whale) cast of the skull of Baluchtthenum 
Grang ri from the Miocene Central Mongolii tx 
amples illustrating the germination of the coco nut 
selection of minerals collected by Mr h N Ashcroft 
from Cavradi and Sedrun bwitzerlmd example of 
a fish (rigantura chum which had swallowed another 
Chauhodus double its length a senes of reproduc 
tions of remarkable photographs of African big game 
The Cambndge and Paul Instrument Company dc 
monstrated microtomes manufacture 1 by that firm 
Dr S Judd Llwis has been awirded the gold 
research medal of the Worshipful Compiny of Dyers 
on the recommendation of the Society of Dyers and 
Colourists for liis work on the quantitative detcrmin i 
tion of the fluorescent jxiwer of vanous forms of 
cellulose and its denvatives published m the Journal 
of the Society It has been shown that the form an 1 
dimensions of the fluorescence curve having » its 
coordinites the wavelength an 1 fluort scent power 
per cent relative to a standard paper are rel itcd to 
the chemical constitution of the substance The 
curves for pure cellulose hydro ellulose oxyctllulose 
cellulose acetate etc as well as those for vanous 
sugars are all choractenstic with pcculianties m 
common for those substances of similar structure 
Ihe physical condition of the material has very little 


diect on the results It is anticipated that this new 
method which is conducted photographically will 
prove useful in throw mg light on the constitution of 
opaiue solid substinces in much the simc wav as 
absorption spectroscopy is applie 1 to the investigation 
of tr insp irent fluids 

Mr r J DWARDs 83 High Street Mirylebonc has 
just /irculited Catalog ic No 4'52 of nearly 1400 
Ixiokb of voyages travels explorition and sport 
Among the works listed ore Uio first edition of 
Haklujrt 8 Navigations etc a complete set of the 
second senes to igz’ of the Hakluyt Society 
Publications and a sot of the Journal and Proceei 
mgs of the Roval Ceographicil Society to 1919 The 
same biikselltr has also sent us a selected list of 
bo )ks engrav mgs an 1 m ips relating to West Africa 

Aming the new innouncemcnts, of Messrs Mac 
millan m 1 Co I td 1 1 which attc ntion has not hitherto 
been Iircctedin Nafi Rc ore the following The Auto 
biography of Sir Archibald C eikie A Glimpse of the 
Natives of ( entr il Australia by Dr G Home and G 
Alston which will deal with tlio country the habits 
customs in 1 beliefs of the Wonkonguni an I their 
neighbours (much of the information has been 
collected it first hai d from the natives) and the 
cotlectc I works o 1 h conomics of I rof F Y Fdge 
worth m 3 vols with introductions to the vanous 
sections by the author 


Our Astronomical Column. 


Rfinmuihs Ccmharv Ob/fct \fter consi Icr 
able delay owing to its faintness a thir 1 photographic 
observation of this object was obtained by C raff iml 
Baade at Bergedorf Stracke has icduce I the 
following elliptical elements 

T 19.3 Nov z8 9 GMT 
« 182*38 10" 

(1 229 17 10 
t 16 18 4 

e 04701 
logy 01621 
Penod 4 537 years 

The Bergedorf plate showed no nebulosity 1,0 the 
object may be a minor planet of the typo of Aethr i 
Its penhehon is well within the orbit of Mars Its 
position at midmght on Dec 3 is l< A i 47 5 
N Decl 6° 27 daily motion + 1 55 " S 18 
TBi loTAi boiAR bcLiesL or Scptembfr 10 
Popular introMomy for October contains a pli itognph 
of the corona taken at lompcc ( iliforma by Mr 
Worthington The scale is too smalt to show much 
detail but the outhne conforms to the type of sunspot 
tmnimiim 

The Sproul Observatory at Duiengo Mexico the 
Steward Obscrvi^ory expedition on the t.ulf of 
Califorma and the Mexican and German expeditions 
at Yerbam/ Herrcnd » and Pasage (all in Me \i o) 
all cniojed good conditions and wen. able to cairy 
out their programmes Most of the other pirties 
were partly or wholly clouded out 

Morgen Brooks ascended a mountain m 
Catahna Island and obtained some very interesting 
views of the passigc of the shadow on the clouds 
He makes the usual remaik that light seemed to 
mcrcase more rapidly than it diminished Ihis is 
probably subjective one s eyes becoming more 
Kiisitive during the darkness He saw no shadow 
bands 

\0 2822, VOL 1 1 2] 


A Rfmarxaucf VIcrroRic Procfsskv A swarm 
of light meteors w is seen n 1 ebruary 9 I9i J to 
pass over G inada the L nited States ind the Atl intic 
the length of the tra k being several thousinls of 
miles Inf W H 1 11 kc ring bos made i study of 
then inition m P pular Astr nomx proving that 
their orbit before cnccuntering the earth cinnot 
hue been of 1 coraetary character but must have 
been an ellipse not verj different trom the orbit of 
the earth itself to permit the relative velocity to 
be sc small Ihis uoul 1 tend to suppoit the view 
cf the lite Sir Rcbert Hall thit the slow mivmg 
fireballs were piobably ejeclcl fr in tcncstnol 
volcanoes m the distint pist Thui veil city on 
emciging from i raxnmty to the earth woul 1 not be 
very different mm the earths velocity and tlieir 
subsequent orbits would be close to that o( the 
earth 

I lof Pickenng notes tli it it is ciuite likelv that 
( cith the ai 1 cf thf mo n) so ni of these b i lies may 
hive been cajituicd os sitillitcs of the earth and 
revolve aroun I it above the itraospherc When 
thev enter the litter thc> iltimatcly I seend to the 
ground 

A PROjrciLD I Ri NCH Obsi rvatorv -La Mature 
of November 3 states that M Dma an engineer 
IS endowing an inroort mt new observatory at 
c ruseilles in Haute Savoie He has recently bs 
cussed the plans with Ocneril lemi and MM H 
Deslandrcs ind A Danjon It is expected that a 
large reflector will be mclu led in the equipment 
which will probably be devoted mainly to researches 
in astrophysics Meteorology w 11 also occupy an 
important place in the work o the observatory 
It may be presumed that the quahty of seeing has 
been already studied at the proposed site as tins » 
of such vital unportance in the case of large aperture 
instruments 
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Research Items 


Rin DriR irom ihl Hotoirni-ss PrAr Iwo 
discoveries of the remains of red detr in the peat of 
Holdcrness arc rccordi I b\ Mr T Sheppard in the 
November issue of the \aturalist The first was 
found m lieds exposed on the shore near Skipsca 
hast Yorks The cntiic skeleton willi the exception 
of d few sm ill bones was recovered and is now exhibited 
in the Municipil Museum at Hull Ihe antlers 
measure J ft { iii and 2 ft 2| in one having seven 
and the other six (mints 7 he sicon 1 discoverj was 
mode in the peat on the shore at W ithemsea at very 
low water (luring the spring tides Consequently 
httle time was isailalle for cxi iv ition and only the 
antlers were secured The right intlcr measured 
33 in in length and () in in diameter at the skull The 
left intler w is iinfortuii itel> broken m the course of 
excavation and onl> a part recovered 

(.ro< RAiHiCAi Work in I \pi — The Ministry of 
Public Works hgypt jutlishes the report on the j 
work of the Phys t il Dep irtmcnt for the year (n ling * 
M rch (t I J23 In the H\ Iroh gical ServKX? rainfall 
obstrv itions wen received from 281 atitions in 1 gjpt 
and surroundiiik Ian Is an increase of ten ccmpucl 
with the I rcvious scar Ihe Nik basm is fairly well 
supplied with statu ns e\c pt \bvssimi where there 
irc mlv SIX Rner diseharge measurements were 
taken on ill the main branch s of the Nik A dis 
charge station at Nimuk on tht bor lers of the Sudan 
in I I gall la will gi\ e a me isure of the imoiint of 
water i\ uUble for storigc in T nkt \ll>ert which is 
esscnti il in any project for controlling tlu w \ters of 
that lake Among numerous other researches it may 
be noted that experiments wire m ide with hydrogen 
drift b illo ns tarrying i m ignesium flash mixture m 
order to eonncct by the help of a camera theluropean 
and Afrit in tnangul itions bj wiy of Crete The 
Meteorological Service now receives observations 
from twenty feur stations in hgvpt and twenty nine 
in the Sudan A station in the Smai peninsula at 
Bir \bu Tif foun led two jeirs ago by a commercial 
company was closed 

rioRA OF iHF TiBLrAS MARSHES — The ecologist 
will find an interesting description of a little known 
region m Mr 1 Kingdon W ird s aeiouut of the flora 
of the Til etan marshes in the Journal of the Royal 
Horticultural Society volume 48 parts 2 ind 3 
issued September 1023 Hi describes the glaciitcd 
limestone plateau east of the Yangtze a country of 
wide Alpine valleys and numerous small lakes with 
frequent lofty escarpments overlooking tlie nvers 
running from north to south Ihis country appears 
to b< magniliccntly rich in herbiceous alpmes which 
are iinalfectc 1 by the seasonal droughts occurring 
in their non growing season while these conditions 
prevent the vigorous development of woody plants 
As opp ISC 1 to the country to its west it is a 1 ind of 
pnmuns rather than of rbodo lendrons Mr W ird s 
account of the v cgetation is none the less interesting 
because it is written with a special reference to the 
pi ints winch arc f horticultural interest when 
traiisfcrrel to the iinateur s g irdin Many students 
of rock gardens will be interested by his pertinent 
remarks based upon the study of the rock flora in 
Nature as to the pi ices where certain plants should 
appear in the giriltn Thus ho suggests that plants 
with translucent flowers such as a species of Onosma 
are mtended to grow on a 1< vcl with the eye so that 
the light reaches the ol server through the petals of 
the flower while others like some of the dwarf 
Campanulas are intended to hang downwards from 
the crevices in the cliff 
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Lignite in Nigeria — ^The Bulletin of the Imperial 
Institute volume 21 No 2 1923 contams an im 
portant article upon the Ugmte deposits of Nigeria 
which are to be found on both banks of the Niger and 
seem likely to aftord a practicable fuel of special 
V alue lor boats navig ituig the Niger The geolo^cal 
relations of the lignite deposits in the bouthom 
Provinces of Nigeria are discussed and the distribution 
of the bids indicated so far as it is known Analyses 
of the chemical composition of samples from vanous 
seams arc presents and trials reported of the 
suitability of the lignite for manufacture into 
briquettes A large seiile trial of the Nigeria lignite 
was made by making up a considerable amount of 
the material into bn((ucttes through the co operation 
of a factory m Saxony these bncks were then used 
in locomotives on the railways in lioth the northern and 
southern provinces of Nigeria with results that suggest 
that they will provide quite i satisfacto^ fuel In 
view of the cost of imported coal m British West Africa 
the subject would seem to be of considerable economic 
iinpc rtance 

NlVV OllOOCLNl' loOTHl D ClTACI AN FROM SOUIH 
Carolina Mr R Kellogg figures and describes 
(Smithsomiii Misidlaneous Collections vol Ixxvi 
No 7) inapparcntlv new toothc 1 Cctaci an from beds 
probably of Ohgocent age m Btrkele> Cmntv South 
t arolina Hu fossil consists of a skull 571 mm 
( T4I in ) in knglh In sime respects it resembles 
Agorophuis and Arcl eo k Ipliis but is umsidered to 
represent i new genus an I species ind has been 
named Aen rophu Ioann 

IiAiiAN ] ARTHQi AKrs IN I )ii — Por the first tune 
since the W ir the Centr il ouiee of Mctcorolo^ and 
f eod>namics at Romi has issued its Notices of 
bsrthquakcs observe 1 in Italy The present volume 
of nearly Ooo pages deals with the earthquakes of the 
year 1 jii anil forms m appendix to vol xviii (1914) 
of the Bolkttini of the It iliaii beisniological Society 
One advantage of late publication is that the results 
obtained at foreign observatories can be incorporated 
The totil number of earthquakes recorded in 1911 is 
about 800 of which one fifth were of external ongm 
Of the latter one in every three is desenbed as a 

distant earthquake the position of its ongm bemg 
apparently undetermined 

1 HI C IICIROPTLRYOU M IN AMPHIBIA — Cope s gcnus 
Eryops an early Labyrinthixlont from the Permian 
of Icxas and New Mexico has been much discussed 
but new light IS now shed on it by a paper on its 
carpus by V\ K Gregory R W Mmer and G K 
Noble (Bull Amer Museum of Nat Hist vol 48 
p 270 Oct 17 1923) The authors point to the 
pnmitive characters revealed by their research and 
come to the far reaching conclusion that while all 
known fossil and existmg amphibia have four digits 
m the m inus the most primitive forms had a 
prepollex fiv e digits and a postminimus m the hand 
ind similar features following a prehallux in the foot 
The chciropterygmm w is thus at least seven rayed 
with a tendency to reduction m the two marginal rays 
It is pertinent to the recent discussion m Naturu as 
to the spelling of names derived from Greek that 

cheiropterygium in this paper is not only docked 
of its first 1 but when oroken at the end of a 
line has the hyphen placed between the p and 
ffre t 

Corat ret fsanoCoastalPlatforms — The papers 
on coral reefs recently read by W M Davos before the 
National Academy of Saences Washmgton D C and 
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referred to in Natuke (v<rf na p 460), have now been 
pnnted in the Proceedings of the Academy vol g 
292 and 296 Ihe first de^ls with the marynil 
ti. of coral seas and it is pomtcd out that platforms 
of low level abrasion are not known in association with 
the islands in the cooler zones of the Pacific region 
while their depth below sea level is not so uniform 
where thev do occur as to satisfy Oaly s theory of 

S 'acial control If we accept glacial (uiitrol is 
avis IS quite willmg to do the evidence for sub 
sidences of various degrees of niignitude as put 
forwarrl by Darwin remains unimpaired Ihe 
second piper deals with the argument ^sed on the 
uniformity of depth of the lagoons wittun adjacent 
atolls ind the luthor urges that level floors arise 
through infilling with detritus which is spread out 
evenlj by the wash of marine w iter 

Flams os ihi Miudil Oin Ui i» Ssnusionf — 
K Kidston and W H Ling (1 rails R boc 1 dm 
vol 53 nt 2 p pKj IJ23) hue investigated ind 
complete I\ desenhed the iimnns of Pah 
Milliri McN lb a plant origin illj laund by Hugh 
Miller m l>eds contiining t rt tiui I ctpirn-i near 
tromartj The luthors confirm MeNab sobserv itioii { 
of bordered pits in the truluidcs but they ore 
unable to decide in the ilsencc it in> eiidince is 
to the frill tihcation whether the genus should lx 
referred to the gymnosperms or to the ptcndophiti 
In either case it is prob ibly a distinctlv irchaie type 
Tlio saint luthors p 405) diseiibe ind figuit in 
a pholographie plate in ixtremeU bciutiful speci 
men of a pi ml with numerous stems spreading radi 
ally from i basil legion fins was eolleetod by 
G rdwsnJ ml dcscnbeil by hin m j 8S8 hilward 
placed it with his other specimens from Seotlmd 
in the Mmchester Museum Its locality is the IIill 
ofForss Mils Caithness and it is of Mt tile Old Red 
Sandstone age Sporangi i set on short stalks oee ur 
but G Hickliiig when on the stall of the Unu er8lt^ of 
Manehtster examined thev fei spores in vim Ihe 
authors now give a n imc to the pi int Htckhngia 
Edwardi in 1 seek its affinities in forms from the 
famous I<h> me cherts It niaj be found indeed th it 
Hieklingi i extends our knowleelgc of the Rhymace* 

Daiiy and Sfasonai Varimions oj Fog —The 
Meteorologicil Olflee of the Air Ministry his rwcntly 
issued i Profession il Note sol ni No 33 by Mr h 
Lntwistlo on tlu above subject Obscrvitions of 
fog from Apiil igzo to Mireh igiz a period of 2 
years were grouped for each month at Croydon 
Lympne Cranwell and Dungeness for all hours of 
the day for which observations were mode A 
temporary increase in fog is shown in the eirly 
morning a maximum being reached between one and 
two hours after sunrise The summer miximum 
occurs about three hours eirhcr tlian the winter 
maximum London smoke naturally somewh it ifleets 
the general visibihtv at Croydon being influence 1 by 
the lircetion of the winel Increase of fog in the 
early morning is said to be due probably to eddy 
motion mixing the layers of ur near the surface 
There is generally less fog during the iftemixm 
between middiy and 0 p m than at any other time 
durmg daylight 1 or civil aviation it is considered 
desu-able to amngc early morning services tiefore 
the maximum fog intensity is reichcd while for 
ordinary serviees the middle of the day is the best 
time In the winter season the laiger proportion of 
slight fogs at Croydon are doubtless due to town 
mnuence The thick fogs at Lympne are due chiefly 
to low cloud caused m unly by winds between south 
to soutli west so that the high ground of the North 
and South Downs is envelop The small amount 
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of fog in winter at Dungeness seems to suggest that 
the best position for an aerodrome in winter is on 
the coast near sea level In the summer months 
tluck fog IS frequent at Lympne and Dungeness at 
Dungeness it is ehiefly sei fog caused by the relatively 
w irm air from off the land p issing over the cooler sea 

Formaiion 01 O/OM IN Flamfs — Pnf Manchot, 
of Mnnuh eomnmnic ite d to the autumn congress 
ot German Chemists at Jma i pajxr on the formation 
of ozone III flames Pii ts of the llamt which have a 
temperature of 750° ( only cont im ozone as can 
Ik jiroved by the silver reaction The formation 
ot ozone elcxs ne t d pend on the n itiire of the com- 
bustible gis o/one being formid with hydrogen 
eailion tuuno'id inetl me leityUne lyanogen etc 
\ flame of oxygi n and hydrogen g is of lytxj lyoo® C 
Cl ntains ib uit o i j> r cent of o/one one of aeety U ne 
and oxygen of 2100° C ibout i per cent Ihe 
I ittii blael I IIS silvi r os if it were eovi reel with soot 
Ihe tl iriiiil fonuati m of ozone in 1 ilso the forma 
tioii fioni h> Irogeii pei ixide ire 11 it possible since 
i2»nc IS ilv) formed within a flame of perfectly dry 
earl n mjiioxilc It is piobahle that the o/one is 
t irincil by the i< ti 11 1 1 electrons 

SiANinuDisiM Pir/o 1 I tei Ric kriAKAies -The 
extensive use of the pie/o electric properties of 
ervstils III till me isurement of transient jiressures 
sueh IS tliov due to an explosion mikes it necessary 
to inijiiiiL uito the validity of tie methotl uvd to 
stuidudise the ijiparatus It has generally been 
i onsi lired suffii ici t to apply a sti idy known pressure 
to the crysiil iiid to note the effect In a short paper 
in the November issue of the Phil '.ophttal \fagtutne 
Dr D A Kevs of the McGill I nivirsitv Montreal 
points out thit IS the standardisation experiment is 
m isothermal ind the ordinary use an adi ibatic one 
there may be a difference m the piezo electric lonstant 
of the irvstil in the two eases He examines this 
possibility m the ease of tounnalme and comes tc the 
eonclusion th it for th it crystal the difference between 
the isothermal ind idiibatie constants is only J per 
wnt 

CiiANcis IN Crvsiaiiini Siructuri- duf ro 
iFMPi rati ki Describing i simple arrangement for 
showing the alter ition in the ippeorance under the 
microscope of i polished etchcu metal plate when 
heated Herr II Vogel in the FoiUchrtft fur I Uklro 
chemte July x 1023 makes the following assumption 
as to the bchiviour of the crystallites of which the 
metxl 18 built up If two crystallites touch one 
another the di-.tince between the atoms in the 
Ixinnduy plane of one of them wfll in general be 
greitcr tlian m that of the other iiid the forces 
holding the atoms in these respcttivi planes will bo 
different When the metal is heated the first i ry stal 
will grow at the expense of the other and as this 
takes place throughout the metal the average size 
of the crystallites increases It is possible for a 
crystallite to grow on one side ind be onsumed by 
another crystillito on another so that the relation 
between the initial and the final structure may be 
complicated The distance between atoms in the 
octohedron pi uic is gre iter than in the cube surfaces 
of the lattice and it is still greater in the rhombic 
dodecaheilron surfaces thus when two crystals A 
and C touch with surfaces of the first and third kind 
crystal 4 grows while when A and B touch with 
surfaces of the first and second kmd crystal B grows 
and A is consumed 

I CHi-MieAL Anat Ysis BY X RAYS — In a paper read 
before the Deutschen Uunsen Gesellscliaft Dr D 
Coster shows that the relations between the X ray 
I spectra of the different elements arc so simple that in 



8o8 


NATUJiE 


[Decembfr I 1923 


some respects they ire more useful for purposes of 
chen jcal inalysis than onlinuy luminous spectra 
{/eif^chr ft fur 1 1 ktr ckerntt Aug i 1 uj) An 
important iclv intage is Uie fact that the X ray 
spectrum of in eliment is quili indi pendent of tho 
niture / the comiKiund cont lining it \ihich is 
examined It is i isy to Ictiet the presence of an 
cUn ent when nlv i per cent is present m a mixture 
of win 1 n It mor than i mg s a\ ail ible ( ertain 
priiiutnns arc iiciessirv m ex imtning the X riy 
spcclri ilthough tin number of lines for each 
element is comparatively lin ited recent obserx ations 
hast shown the existence of a mitnbci of weaker 
hnes in id litu n to this with tin higli voltages now 
gentrilly isel not only th spectrum of the first 
orler 1 iit als those of higher or It rs appear Slight 
imp mties in the matenal of the antic ithodc an 1 in 
the substance undt r exainm ition ilso give their lines 
so that there ire often vm us pcs ibilities to lie 
consi It red before i given line can be rxplainc I Not 
only the w iv length lut ilse the typical ippearaiite f 
the suspected lines must be considere 1 as well isthear 
iclitivc intensity Hy me isunng photometrically the 
intensity ef the spcctril hues it is possible in some 
i ises to ol I nn a c{iiantit itive estimab if the imount 
of an element pri sent in a mixture I he intthoel yy is 
u cl by Heyesy an I the autli ir in determining the 
amount of hafnium in zirconium minerals and in in 
ve stigatmg the chemical properties of the new clement 

MyfNLTK Rkokds 01 THi Briiish Isifs — The 
British Metiorologi il an 1 Magnetic Ytir Book for 
i> e pullishcd by the Meteor ale gical Office gives 
p irticul irs of the diurnal y ari ition of the principal 
mi teorological elements at the Abcrlten hskdile 
muir Valcncii and Row Observatories with rainfall 
an 1 sunshine data at balmouth Ihe major portion 
of the volume hiyyever is Icvotcd to terreslnil 
in ignctisin especially at I sk 1 ilcniuir Tyvo p igcs 
aic deyotcil to the diurnal venation of thcpotcntiil 
gridient of atmospheric electricity Ihe results for 
Kew irc 1 ased on 10 selected days a month free from 
negative potential I or 1 sk I ilcmmr there are two 
sets of data the first elcnved like the Row lata from 
days free from negative potential the second from 
days when negitive jxitcnlial occurrt 1 alUicugh they 
were e ompar itively quiet 1 iking the hrst class of 
days the mean value of potenliilgr a bent ithskdale 
muir for summer (May to August) is pricUcvlly 
identic il with that it Kew Tn the other seasons the 
Rew \ alue is the gre iter the e xc<*ss I eing 9 per t«nt 
for the equinoctial and 45 for the winter season The 
difference is thus greatest in the months when fog — 
i recognise 1 soure e of high potenti il — is most prev alent 
in tho Thames v illev In addition to the regular 
tables of hourly vilues ind diurnil inequalities of 
tcrrestnal magnetism thire is i discussion bv Dr 
Crichton Mitchell of different measures of daily 
magnetic activity at Eskdalen uir All his criteria 
in ike I (20 i quieter year than i J19 ind the same 
conclusion is driwn from tho Rew d ita There was 
hew ever an exception illy violent magnetic storm on 
Mirch 22 23 1920 luring which the range of dechna 
turn It Ki w exceeded 2 According to the table on 
p 47 the fall of westerly declination from 1 )iq to 
1920 was ) ) it Kew )3 at Valencia and at 
Lskd ilcmuir Inclin ition appeircd to be prictically 
stationary while honzontil force showed a slight 
f ill 77 at I sk lalcmmr O7 at Kew and 27 at Valtneaa 

Photographic Bi acrtnixc and Coloi red I ight 

Tlie second number (August) of tho Bulletin of 
the Riryu Technical College Japan consists of i 
lengthy and copiously illustrated paper by ladaroku 
Otaahiro on I^he Relation between the Photograpbu. 
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Blackening ind the Wave length of Light The 
author aims at expressing the blackenmg as a function 
of w ive length For this purpose different portions 
of a plate were expose 1 to different monod^matic 
lights of equal intensity and in other cases the 
wave length w is kept constant and the intensity 
varied Or Imary orthoclirom itic panchromatic and 
crdinarv plates dye I (bathed) with solutions of 
crythrosin cyanm and pmacvanol were employed 
Ihe luthor fheoretie illy determines from the photo 
electric viewpoint the actual relation between the 
blai kenmg ind the wav e length of the incident light 
intensity being constant and experimentally con 
firms It I he general form of the function is ciuite 
independent of the kin Is of plates the strength of 
sensitising solutions the time of bathing pi itcs m a 
sensitising siliitioii the time of w ashing after bathing 
the dcvclvpers and the temper iture elurin,, the time 
of dtvelopiiu lit Till ceju Ition inelu les a silarisa 
tion fact ir an 1 it is shown that there ari two 
maxima an 1 one minimum effect of blackemi g on the 
c ntinuous exp sure to the most effective light 
an 1 the lust maximum correspon Is to the eii I of tho 
periol of overexposure dehne 1 bv Hurter and 
llnffield He shows th it there is a definite relation 
between the 1 1 ickcning an 1 tho strength of iiiy dye 
solution Ihc iiithor comes to ether interesting 
conclusions 1 specially with regar I to multiple ex 
pjsurcs an I etncluclts tint the change when a 
pi ite has I ten acte I on by white light shoul I be 
essentially the same is that when the pi itc 1 is been 
1 xposc 1 to the most effective monoefu-om itic rays 
of bght 

Anaivsis of Coal- Ihe I uel Research Board of 
the Department of 'scientific an! Industrial Rcseirch 
has issued through H M Stationery Ofliee (i 0/ net) 
Pamphlet No - on the Physic il an 1 Chemical Survey 
of the Nation il Co il Resources consisting of an 
interim report on Methods of \nal>sis of Coal 
Tlie Board has always ha 1 m view the physical and 
chcmic il survey of coal seams m the different mining 
are IS — a task of great magnitude — ind the policy 
pursued has been to entourage the formation of local 
committees of persons interested in the different coal 
fields to which the execution of the survey coul I be 
delegated Ihc results of such a survey would be 
greatly depreciated in value unless unity of inalytical 
procedure were tnsureil and iccordingly the Board 
asked a coinmittct on saiimling and inalysis of coal 
presi le<I over by Prof 1 Griy to tabulate i scheme 
of coal an ilysis which could be uniformly adoptc 1 m 
the survey fhis pamphlet reconls their efforts 
The importance is even widtr for most commercial 
coil testing IS confined to the proximate anilysis — 
esseiitiallv impincal and demanding uniformity of 
praclict if discrep int an ilysos ind commercial friction 
ire to be avoide 1 1 here is no doubt as to the vMue 
of the report in this lirection Although nothing of 
the kin 1 has been done previously in On it Untain 
tho field has already been tilled by American fuel 
chemists so well that m many casts the committee 
has been iblo to ulopt their specific ition without 
serious modification This applies partitularly to 
the proximate analysis and it is likely for th it re ison 
thit many will find no difficulty m adopting the 
committee s rcconuncn lation bcveral special and 
less common methods of co il assay ind an Uysis are 
included which will add to the usefulness of the 
pamphlet A statement of the permissible analytical 
error is sometimes given and forms a welcome 
inclusion In suggesting a form of report tlie com 
mittee employs a precision of stating results not quite 
consistent with its own tolerances The important 
question of sampling is reserved to a second report 



December i, 1923] 


NATURE 


8oq 


School Geography^ 


AMONG the valuable reports presented bv com 
niittees of the British Association at the recent 
meeting at Liverpool wis one on the teachmg of 
geography 1 he committee included representatives 
of tlie two Sections of Geography ind Lducitional 
Silence ind was appointed to formulate suggestions 
lor a svllabus for the teaching of geography both to 
matriculation standard and in ad\ incetr courses to 
report upon the present position of the geographic il 
truning of teachers and to maki rei ommend itions 
thereon gnd to report upon the practic »l working of 
Regulations issued by the Board of h location itfect 
mg the position of geography m training colleges and 
secondary schools 

Ihat such a task was pressing ill who have the 
mterests of secondary education at heart will readils 
idmit and it was well that such an independent Im ly 
as a committee of the Bntish Association should have 
undertaken it for the report shows th it the matter 
ilemanded urgent consideration ind ccnsilercd 
julgment Ihe committee consulted with heads of 
schools teachers of geography evamin ition biarls 
and universities in 1 the report is full of suggestions 
expressed with inarkc 1 clantv ind cogency 

1 litre c in bo nc doubt that a rec n struction of the 
methcxl and coiiti nt of geography teaching along the 
hnes c f this report is a matter of urgen v 1 he worl 1 
of todi> IS fund imentally different from tic world 
of twenty years ago — or indeed of ten years igi 
Life IS much more compile ltd n t only is man 
more depen lent for his sociil wellbeing on the 
activities of i vastly wider worl 1 but his immediate 
social environment is a complex that rc juires for its 
comprehension a degree or reasoning power an 1 
scientific knowledge that the school curriculum of a 
few deca les hick failed to give fhe study of 
classic il liter iturc m ly giy c one a leep insight mto 
the life and thought of intellectual giants of the past 
but the most pressing nctl of nolcrii c lucatiin is i 
curriculum that will bring 1 eforc the pupil vividly 
and in logical order the controlling fictors tint uc 
shaping and giving colour to the social wcrll in 
which he 1 is to live and enable him to unlcrstan 1 
his environment adjust lumself to it and adjust it 
to himself GcoCTiphy as ordin inly un lerstocxl 
says the Report "deals with the world of today 
It occupies a special position in the study of human 
conditions it present obtaining m the vinous pirts 
of the earth and the tendency of the changes t iking 
place therein Geography therefore must take i 
promment position in any mexiern scheme of humane 
studies Iluxley spoke and wrote strenuously for i 
cumculum more htted to help a citi/cn through the 
increasingly complicated life that he had to Icid 
(it was the age of scicntifac discovenes) and lus 
arguments hoi i with increase 1 forct to d ly 

One charge that has been laid it the loor >f mcxlem 
education is that the teaching of science history etc 
is form d rather than human that the course mam 
tarn steady paths parallel to cicli other without 
converging at any Mint What is wanted is i 
core subject which draws on the others for its 
facts CO ordmates them and thus by correlation 
gives each a fuller ind richer meaning I his report 
shows how gcogriphy c^n be made to function as 
this core subject Mackinder and Herbertson at 
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Oxford Lyde and Chisholm in London demonstrated 
this new conception of geography twenty years ago 
and the rapid strides made in recent yeirs in the 
methods of gcographv tc u hing m secondary schools 
are duo to the efforts of the young teachers whom 
they pnm inly inspired 

At the present time geography takes a place in the 
school cumculum on a level with history and below 
til it of classics French mathematics in 1 science 
lhat more sympathy with the subject is not forth 
coming IS due first to the 1 ick of trained geography 
teachers whose enthusi ism an 1 knowledge would 
coinjicl gre iter rec Ignition ind secondly to the fact 
that the inspectors of the Board of Lducation being 
mainly interested in other subjects have hitherto 
itlachcd small importance to it 

he r the lack of trained geography teachers one has 
to blame the BoanI of Educ ition and the universities 
jointly If the former had recognisi 1 the importance 
of the subject earher in 1 pressetl for skilled geography 
tc achers it is reason iblc to vssume th it the U niversities 
woul I have est ibhshed honours schools in gcogriphy 
IS they dll m hkt circumst inccs in science and 
historv cxinversilv if the universities hod taken the 
leil the Koinl of 1 lucation would have been Wci^ 
to give greater recognition to the sul ject just as it 
his re eutly fiecn inluced to institute a geography 
group 111 advance 1 courses for secondary schooU 
through pressure from the council of the Bntish 
\ssoci \tion 

Ihit the geography group will justify its inclusion 
in the advinctd course there cm be no doubt and 
when one c insiders the comparative incnts of other 
subjects as i training for life ind citizenship one 
w in lers why its inclusion h is been so long delayed 
At the moment however the totil lick of geo 
graphical scholarships at the universities is a fictor 
that will operate very strongly against a pupil s choice 
of geography in the adv meed course A boy destmed 
for a professional larccr to whom the other subject 
groufs arc perhaps more useful is a pr^mmary 
truning for his university course will naturally 
make his sekcti in from them the juantity of scholar 
shijis being a strong determining factor The 
British Association might usefully direct its attention 
to this aspect of the problem 

On the other han I the geography group presents 
ittractions that should more than co mterbalanco 
this drawbuk lo begin with pirents whose boys 
ire destined for citv careers —clerical secretarial or 
commercial — have hitherto failed to see and very 
n Rurally how a two years post matriculation course 
III one of the existing subject groups can help th ir 
sons in i Icgree at all commensurate with ihe 
expenditure of time and money involved A Ided to 
lhat many farms prefer to engage youths at the 
eirlicr age and pirents wi h sons of eight e i years 
have i lilhculty in placing tliem Ihtre is how 
ever a growing demai 1 for young men who can 
prcxluce evident e of spccialisetl training for business 
life— a training by thi way which so far only 
private institutions liivc endeavourel to provide 
albeit f urly adequately and remjtier itively In the 
svUibuses for these ex immations — Institute of 
Secretaries etc — geography occupies an important 
position and it is ilso an important subject group m 
the course for the B Com and P Sc (Peon ) degrees 
which represent the h U1 m irk as it were of vocatiunal 
trainmg for business life lor these examinations 
the gco^phv group is clearly the most useful and 
cannot fail to prove attractive 

On *ummg to the Report itself one has to admit that 
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any attempt to summinse it must meet with failure 
every nspicct of the subject i-i deilt with in all its 
bearings md there is starccly a redundant word 
Ihi chapter on the aim and function of geography is 
parliciihrh illuminating Stress is Ind on the fact 
tint schcxil geography must bo the geography erf 
gcogriplurs not tin mere learning erf gcogriphical 
diti ind results but a triining in the geographirs 
charae teristic nnlhiHls ind principles of interprota 
tion and in issimilation ot his cliar icteristic point 

0 view Jhis Ml consider is a most important 
statement end pastulitis a trained geographer for 
the success of in\ gcographu il scheme 

Ircx:etding the Iteport deals with the stages of 
s hool life and mitlmes the inanciplcs wliieh should 
giiiele HI the foimition of i sellibiis of gcogriphical 
instruction m sieondity sehexils a detailed svllabiis 
for each vi ir is ipptnelcd StKss is laid on the 
neeessitv of proceeding jisyehologicallv with young 
children ind of idopting a logic il order only as riper 
years arc gridnilly rcaclnd An outline scheme for 
cich stage inclu ling the advanced course is given 
and apart from its ments as a scheme it possesses 
spec 111 value for the teaelicr Ihc lusc the iindcrlying 
aim of ( ich step is nude abundintly elcir Ore it 
inijiortinee is itlachcd throughout to the valui of 
direct obse rv itic n vl work and to the construction and 
interpret ition of in ips and c h irts One important 

1 line of geogiapliv in e lucati m is the opixirtumtv it 
gives to express thought in eliigiam anci sketch no 
less than in words Ihis sentence shonll be con 
stantlj in the mind of every geogriphv tcuher A 
highly controversid dicluin is that fornul lessons in 
phy sical geography sliotilcl not pree eele the aclv meed 
course incident d teaching of most subjects is apt 


to he disjointed and incoherent and the experience 
of many examiners at matnculation proves that 
gec^aphv IS no exception to the rule 
Tlie suggestions for a scheme of study m the 
advanced courses are excellent Emphasis is laid on 
the economic conditions of the modem world and it 
IS suggested that a small area be selected for com 
prehensive an ilvsis and synthesis Correlation of the 
sulisidiary subjects is of course t iken for granted 
The chapter on the rel ition of gcogr iphy to science 
and history cannot fill to impress upon the most 
uninformed reaelcr whit a tremendous riiige of 
knowledge not only of topographical facts but of such 
allied sulijerts as physics geology botany biolo^ 
history and economics is demandcil of the geography 
teacher c died upon to carry out such i moaem 
gcogr iphy course It is pointed out th it it is not his 
cluty to teach these subjects nevertheless to 
correlate them he must know them The Keport 
proceeds to summ insc the facilities offered at the 
universities for the training of geography Icichers 
I’ractRilly all the universities hive established 
honours schools of geography —mostly m the b acuity 
of Arts — and the re is gener d igrccmcnt that the subject 
of study should include geology history ind politic il 
economy at least to mtcrnudiite stanlird The 
number of trainc I geographers leaving the universities 
is stciddv increasing ind the result to quote 
the Report undoul telly yyill be not only i more 
thorough and scienlihc study of the subject but a 
gener il mcreise of ae curate knowledge of the 1 inpire 
and the rest of tiic worl I which will affect the < verv 
day life of the conumnnty through its economic and 
political relationships w itli otlici countries 
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Transport and its Indebtedness to Science 


IN the Fngmeciing Section of the British Associi 
tiou at I iverpool one whole morning was dc 
voted to the subject of transport the other sessions 
being occupie 1 by papers — many of great interest 
on very diveisc branches of engineering 'The 
president of the Section Sir He nry 1 owler waa chief 
nitclianical engineer of the Midland Railway and he 
tcxik as the subject of his address Trinsporl and its 
Indebtedness to Science extracts from which were 
published in NaiUKr of beptember 2g p 474 He 
w is followed by Mr A P Bernman the chief engineer 
of the Daimler to tol O Bnen the electrical 
engineer of the IMS Railway Major Gent ril Sir 
Settoii Brancker of the Air I orcc ind Mr A T Wall 
of Messrs Wall Maas anil (o naval architects of 
I ivcrpexil 

1 ich speaker deilt with the brinrh of the subject 
with which lie wis spin illy identified As the 
jircsident pointed out there is probably no city in the 
world more dependent on transport than I iverpool 
iiid no ut> which li is done such pioneer service in its 
dcvelipnicnt Whether one considers e enals steam 
reilw lys eltctnc riilwajs or motor traffic one finds 
tint I ivcrjxxil was in the forefront of development 
in 1 It w IS a happv thought of the president a non 
n I IciiiK < ngmeer engageil in practice to t ike as his 
tin SI th It progress in ill means of transport has lieen 
basci iijx II sLuntihc investigation to predict that 
this will be cyeii more marked in the future to insist 
on the interdependence of science and engineering 
and the necessity fr t tlie lirms scientihc and practical 
biing synonymous In concluding his address Sir 
Henr> said that one would like to feel that the 
meetings of the llntish Associ ition were more 
generally used as the occasion on which the scientist 
ind the engineer would meet in larger numbers " 
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Mr Bciiinun ga\i i very y iluablc review of the 
position of roid transpirt lie wis somewhat 
scathing in his criticism of the rulway companies 
lack of faith in the railway principle is shown by their 
proposal to ojieratt their own road vehicles for 
through traffic He tn imtained that since the 
tracliie effort on nils is only j lb per ton igainst 
60 lb per ton on avenge roads it is technically a 
sheer waste of energ'y to transport by road between 
distant points that are rail connected Mr Bemman 
also de ut with the cjiiestinn of traffic regulation and 
maintained that the warning signs on roads h ive been 
put up on a wrong principle and are consequently 
largciv disregarded in his view every crossmg 
should haie a prmiary and a secondary stream of 
traffic the fonner having priority and not bemg 
expected to slow down drivers on the secondary 
roads would be warned to go dead slow on approach* 
ing a crossing 

t ol O Bncn 3 papci is was to be cxjiectcd dealt 
largely with the question of electrification which is 
really an economic one there are no enginecrmg 
difficulties A very slight lowering of rates of 
interest and in the pnee of the material required for 
such electrification is likely to produce a very con 
sidcrable development in future Thcic is no 
doubt that the electrification of any mam line con 
taming gradients of 1 m 300 or greater and averagmg 
over 2 trams per hour in cither direction would at 
Icist involve no loss of my kind to the company 
while the indirect advantage to both the railway 
company and the electncal industry of the country 
would lie very large 

Sir Sefton Brancker s breezy optimism with regard 
to aerial trdnsjxirt caused some amusement He ivas 
fortunate in delivering his paper before the neyvs came 
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through of the London Manchester air mail disaster 
which occurred on the same day more especially as 
he emphasised the safety comfort and exhilaralion of 
flymg Under present conditions he stated the cost 
per passenger mile could not bo reduced below 
pence whilst the highest fare obtainable was 6 pence 
per mile leaving 2^ pence to be covered by subsilv 
I reight costs per ton mile he phcc<l at 3s 6d to 5? 

1 he only difficulty m the way of development beyond 
the economic one is the difficulty and danger of 
flymg under conditions of poor visibility Ihc 
economic range for airships is 11101 c than 1000 miles 
whilst that of aeroplanes is rarely more th in 300 miles 
hence the two are complementary ind should develop 
together 

In dcahng with sea transport Mr Wall emphasised 
the need for scientific research especiallyin metallurgy 
but he stated that a ver> hopeful sign for future pro 
gress is to be found in the increasing number of 
scientific experiments on a large scale c irricd out bv 
shipbmlders and engineers and sometimes by ship 
owners Lxpenence may and often does pre 
cede the scientihc treatment but progress is much 
more rapid when science is used to guide experience 


an alternative scheme is proposed to retain the 
essential functions of the present Institute » e of 
an mteihgence in 1 information bureau 

The Committee expresses appreciation of the 
valuable services rendered by the Director l^f 
W R Diinstan FRb to the Institute and *0 the 
hmpire durmg the long jieriod of his connext in with 
the Institute ind paya 1 tribute to the work of 
the technical staff IT if Dunstin was appointed 
Director in rooj when he h id alrca Iv been for 
eight a ears concerned with thi work of the Institute 
Ihc rcpoit was submitted by 11 M Livcrnmcnt 
to tie Impcnil Fconomic Conference with the 
pioposal tliat the nnm scheme of the Cimmittce 
should I e odopte I and the neiissary funds guaranteed 
f ir a It rm of years On the retommen lation of a 
C iminittcc ippointc 1 bv the ( onfcrcnce under the 
chairm inship of 1 ord Sahsburv tlu mam scheme 
was adopted sulject to cert 1111 modifacations not 
ifttcting the principles inv lived 
In the Fimcs of November 23 it was announced 
fhit in vKw of the ch ingts in the constitution of 
the Imi cnil institute which h ivt lieen dcci led upon 
I rof W R Uunstan will resign the directorship 
of the Institute next month 


The Future of the Impenal Institute 

A WIIITL Paper (Cifid T997) I'ssucd m November 
22 contains the report of the Conmiittcc 
appointed by the Secretary if State for the (domes 
to inq lire mto the affairs of the Impen il Institute 
consequent upon fin incial liffic dties ind ilso the 
resclutions passed by the Impenal Iconemie (on 
ference on considenng that reiiort An irticle com 
mentmg upon the recently pubhslicJ rejort on tlu 
work of the Institute ippcarra in Naiuri of Novem 
ber 10 p 077 

I he comraittie considers that the collection ml 
dissemination of information in regard to raw 
matenals is the most important work earned out 
by the Imperiid Institute at tht present time It 
recommends that the Imperial Institute should 
continue to function at South Kensington as a 
clearing house of mtclhgcnce and information 
cquipp^ with laboratories for the preliminary 
analysis and mvestigation of raw materials ml 
mamtaiiung sai^lc rooms Ulustritive of hmpue 
raw matenals The collections in the Public Exhibi 
tion Galleries although recognised as possessing 
educational value arc not regarded as essential to 
the future work of the Institute and it is recommended 
that the collections be discontinued though the 
(kimmittce is by no means unanimous on this point 
as 18 shown by a note appended to the report It is 
proposed however tint a representative selection 
of Empire products should be made for the purpose 
of a travellmg exhibition of an cduc itional ch ir ictcr 
and that the organisation of travelling exhibitions 
of the staple products of tlie Colonics and ITotect 
orates m appropriate trade ct litres shoull bi con 
sidcied 

Ihe (ximmittee proposes reforms m tlu mantge 
ment of the Institute sug^tmg that it slioul I be 
made responsible to the Department of Overseas 
Trade After the completion of these reforms the 
Committee recommends the amalgamation of the 
Imperial Mmeral Resources Burtau and the Impenal 
Institute The annual expenditure of the reformed 
Institute (including the lin^iorial Mmeral Resources 
Bureau) is estimated at about 40 000/ to be pro 
vid«l on i contnbutory bisis Failing the pro 
vision of this sum which is regarded as a condition 
precedent to the (committee s recommendations 


University and Educational Intelligence 

Birminuham — Mr Iftnry Barlier of Culhim 
Court llcnlev on fhaines who was formerly a 
solicitor in Birminghun has given 20 30 >1 for the 
en lowraint of a d ir of law in thi IJniversitv 

Mr H P Deal his been appnntel assistant 
lecturer in meclaincal tngmtenng and Mr \f C 
Johnson demonstrator m physics 
It IS h jci that Prof r C lei who has recently 
rcsignel the chair of iivil engineering on being 
appointed hi ad of the Ingmeermg Department of 
the Imversity of Shefliel i will continue to discharge 
the duties ittichmg to the chair for the rest of the 
current session 

Cambriih f — rhe degree of Master of Arts h mons 
causa IS to be conferred upon Mr J B Buxton 
professor of animal patholo^ 

Prof r B Woo 1 has b«en rcappomted by the 
University as i Member of the Council of the Nation^ 
Institute of Agricultural Botany 

Ihe Frazer lecture is to be delivered by the Rev 
John Roscoe on Immigrants and their Influence 
in the I akc Region of Central Africa 
A syndicate has been appointed to ibtam plans 
and estimates for extending the Scl ool of Vgnculture 
and constructing a bull hug for the Vnimal Disc ises 
Institute 

Giasoovv — ITof W J (.oule J imes Watt 
professor of the theory in 1 practice of he it eng nes 
nos given 500/ to found an Vgnis Rhin 1 bursary 
m memory of his mother f ir a thir 1 ye ir student of 
mechanical t nginei nng wh j has the best class record 
in his subject 

Mr A Henderson Bishop and lus son have ottered 
to the University for tlio new /oobgical Museum 
the great collection of Coleoptcr 1 an I I epidoptera 
made by his late fatlur l^bomas (» Bishop of 
Dilinorc Helensburgh Ihe collection is cont lined 
in i8 cabinets enclosing 700 separate Ixixes and 
numbers some tiurty or forty t lousand specimens 
All are beautifully mounted I ibellcd systematically 
arranged and in perfect condition The University 
has ha I no difficulty m accepting the splendid gift 
with the condition that it shall bo accessible for 
consultation by q^ualified entomologists whether they 
belong to the University or not 
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The I niversity Court has submitted for tho 
approvil of His Majesty in Council an ordinance 
ebt iblishmK the new honours degree of B be m 
architccliirt Ihc course will extend over four years 
and the necessary instruction will be furnished paitly 
within the University and partly m the School of 
Architecture ccndicted under the joint direction of 
the Ru^al iechuical College and the Glasgow School 
of \rt 

1 he ( ourt has also under jxiwcrs given by a recent 
Act of I irliiment approved an onlmance for the 
super innuation and pensioning under the I ederated 
System for Universities of principils ind professors 
here liter appointed Principals will retire at seventy 
and piofcssors it sixty hvc I nder the System 
jears of service as issistint or lecturer in this or 
other \ niversitics may be counted is pensionable 
service by a professor 

Inis — rho Hull Fduc ition Committee has 
decided to niiki i grant of 8 oof to the University 
for thi fin incial year 10^4 25 

llu title of ementus professor has been conferred 
upon Dr Arthur Smitholls who recentlj retired from 
the chair of chemistry on the gro inds of intellectual 
ilistuiction and of long in 1 meritorious service to the 
University 

I ovi ON — Mr Vi 1 Lc Gros Clark has been 
appdiitid as from Jan t 1924 to the newly 
instituti 1 reidtrship in anatomy tenable at St 
Bartholomews llospif il Medical C illegc Dunng 
igi I 20 Mr Jc Gros Cl irk was d< monstrator in 
anatomy at St T hoin is s Hospital ind since i )2o 
has tiein I rincipal Medic il Officei it Sarawak 
Borneo He has pul lishcd papers entitled Senes 
ot Ancient hskimo Skulls an 1 On the 1 icchioniin 
Bodies 

Ihe following doctorates have been conferred 
D Sr in / mbry I gy Miss Margaret Inbe in internal 
student (I mvtrsity mil King s ( olleges) for a thesis 
entitlwl Ihe Dev elopmeut of the llepitic Venous 
System and the I osti iv U \ cm in the Marsupi ilia 
I) Sc (I c n tmes) Mr B R Ambcdkar an internal 
stu lent (I ondon School of I c( nomics) for a thesis 
entitled Ihe Problem of the Rupee 
It was resolved that the Physiological 1 iboratory 
Library should be kept together is part of the 
I mversitv Iibriry and be (leveloped in connexion 
therewith as a iiiemonal to the 1 ite Prof A D 
Waller 

Three free public lectures on Some Chiptcrs m 
the Recent Development of the Theory of Electrolytic 
Dissciiition will be mveti by Prof J N Bronsted 
of the I nivcrsity of Copenhagen at University 
C ( liege on December 10 12 and 14 it 5 30 o clock 
\ loirse of live free public lectures on The 
Influence cf Environment on the life of Bacteiia 
will lc given bv Mr h W Twort at the Royal 
College f Surgeons of England on December ii 
13 17 18 and ly at 4 o clock 


Inr use of mcntil alcrtniss tests for prospective 
university ind college students is strongly advocated 
by liesilint M D Scott of \irth western Um 
versitv All instituti ins of higher education should 
he lonsidi rs h ivc i personal director to perform 
an educational function similar to that of the 
diagnostician in medicine Ihe giving of ment^ 
alertness tests will be as much a matter of the routine 
with such a dircctcr is is the use of the ehnical 
thenm nu ter bv the diagiu stician in mi hcine 
iHfc I nivcrsity College of South Wales and 
Monmouthshire Cardiff issued an appeal in Deccmlier 
1921 for the sum of 250000/ for purposes exclusive 
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of those connected with the development of the 
Medical School and particularly with the view of 
the erection equipment and maintenance of labora< 
tones for the Dej^rtments of Physics and Chemistry 
For these puraoses 50000/ had been subsenbra 
by lord Glanely and 10574/ by other subscribers 
making a total with accruM interest (12 000/ ) of 
72 574/ part of this sum havmg been received before 
the appeal m December 1921 was issued At a 
luncheon given by I ord Plymouth on November 20 
further gifts amounting to 56 700/ were aimounced 
thus bnngmg the totu sum realised by the appeal 
up to i2y 74/ It IS of mterest to note that the 
foundations of the buildings are just being completed 
at a cost of approximately 15 000/ and tfwt the coat 
of the superslnicture to accommodate these two 
departments based on a recent estimate is 144 000/ 
this hgurc IS of course exclusive of the cost of equip 
mont ind maintenance 

ThI' second annual report of the 1 ducation 
Statistics brant h of the Uomimon Bureau of Statistics 
of tan Ida givis the total number of university 
students in I >2 1 22 excluding prep ir itory summer 
and other sh irt courses and correspondence courses 
as 23 8uo Included among these are under 
graduites in arts and pure science 0859 men and 
387- women graduates 712 and 300 medical 

3134 ani 154 engineering and apphed science 
2513 and 3 musu 278 md 717 theology 854 

and n Jhe teaching staffs numbered 4137 in 

clu ling 307 women Ihc total assets of the um 
versities imounted to by million dollars including 
end wments 26 million land and buildings 27 and 
scientific cipiipment 5 million Incomes amounted 
to milli n and were dcrivcl frim investments 
nulhun government and municipal giants 4I 
million fees 2 milhon in 1 othci sources 1 1 

million 

FnncAiiONAL development ind scientific research 
arc not figuring 1 irgely m the election pledges of the 
several pohticm parties and the spewhes of their 
leadets except those of tho I abour party and this 
party s promises are subject to consicferable discount 
m view of the disproportion between the stupendous 
cost of carrying out its programme including the 
abolition of the slums etc and the resources that 
would be at the disposal of a Labour party govern 
iiicnt This disproportion would necessitate the 
scrapping of i large part of the programme The 
Liberal party manifesto contains on the subject of 
education only platitutlcs but Mr Ascjuith promised 
the Women s National Liberal Federation smaller 
classes provision of free places m secondary schools 
State scholarships for universities more adequate 
traming for teachers and the encouragement and 
fuller development of adult education while I ord 
Grey when speakmg on adult education on November 
23 IS reported to have said What was wanted was 
not State control but State assistance For the 
small sum of 500 000/ they would get a belter return 
than in any other way It is part of the txmservative 
election pohey to concentrate attention on the mam 
issues of unemployment and protection and the party 
leaders are accordmgly saying little about education 
Mr Baldwins speech of November 19 sliowed that 
he IS ahve to the supreme importance of the evils of 
luvenile unemployment but does not suggest that 
he believes in retention m school as an appropriate 
remedy at the present time In his speech at Ri^mg 
on November 21 he referred to the importance ol 
agricultural research and education as a permanent 
part of the life of the country and remarked that the 
Government rccognismg this has given i 000 000/ 
for promoting them 
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Soaeties and Academies 

London 

Rojral Society November 22— F Simeon The 
carbon arc spectrum m the extreme ultra violet— II 
Phe spectrum of the c irbon arc m vacuum extends 
as far m the extreme ultra violet is that of the spark 
wi^ the exception of a very faint hne it 360 5 A 
and about 23 lines have been added to the aic spectium 
as already recorded Ihe I senes of carbon can be 
excited by a potential of between 30 and 40 volts 
A number of lines m the carbon s^trum are probably 
true arc lines Providing the griting will give 
radiation m the short wave region the same technique 
suffices to photograph the spectrum fre m 1850 K to 
370 A — H T Gough and D Hanion The behaviour 
of metals bubiceted to repeated stresses Ihe effect 
of static ana alternating stiesses on the micro 
structure of metals was examined the mam object 
t f the research being to determine whether the 
crystallme structure of a metal c n be affected when 
suDjccted to ranges of stress les^ than the limitmg 
range of stress (fatigue r inge) With Armco iron 
mild steel and copper crystallme slip occurs at 
ranges of stress considerably less tl in the fatigue 
range It is suggested that metals can be strain 
hardened under the action of alternating stresses 
as well as under static stresses fneture occurs m 
a metal subjected to iltcrnatmg stresses when a 
cert un hmiting stram for tlie matin il is exceeded — 
W Sucksmith and I P Bates On a null method of 
measuring the gyro magnetic ratio A new method 
IS desenbed of determining the gyro magnetic ratio 
as in the ordinary resonance method the specimen 
suspended vertically by a fine wire ilong the axis 
of a hchx IS magnetised by in alternating current 
of the same frequency as the naturil frequency of 
the system but the resulting resonance imphtude 
IS reduced to zero by a senes of impulses tuned to 
oppose those due to gyro magnetic effect As no 
measurement of magnetic moment frequency or 
damping is mvolvcd a considerable gim in precision 
11 obtamed The method is independent of tune lag 
m magnetisation and so can be ipphcd to Ileuslcr 
alloys The following mean values of the ratio 
obtained for iron nickel and Heusler alloys were 
obtained Iron o 303 mckel o ^01 Ueuslcr alloys 
o 301 — J H Shaxby btudies m Brownian move 
meat — II The determination of Avogadro s number 

from ibservations on bacteria (cocci) A dctcrmina 
tion of Avogadro s number by measurmg the dis 
placements due to their Brownian movements of 
small spheres suspended in water was earned out 
With cocci Their surfaces may be supposed to be 

wetted so th it there is no sup between the water 
immediately adjacent and the spheres tliemselves 
and the resistance which might anse from clectncal 
sources depending on slip is avoided The value of 
N thus found from the large number of observations 
made on Staphylococcus albus is 6 08 x 10“ — H 
Hartndge and h J W Roughten Tne kinetics of 
Haemoglobin — II — A F \ Young The tliermiomc 
and photo electnc properties of the electro positive 
metals — O F T Roberts The theoretical scattermg 
of smoke m a turbulent atmosphere 

Zoological Socie^ November 6 — Sir S F Harmer 
vice president m the chur — A Lovendge (i) East 
Afncan birds (chiefly nesting b ibits and endo 
parasites) collected 1920-1923 (2) East Abican 

snakes collected 1918-1923 (3) East Afncan tor 

toises collected 1921 1923 with dcscnption of a 
new species of soft land tortoise ( 4 ) East Afncan 
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hzards collected 1920-1923 with descnptions of two 
new r ices of Agama honotus Blgr (3) Fast Afncan 
insects collected 191 3-1922 — I G S Montagu On 
some mammeds from Jugo Slavia — I G S Montagu 
and Miss Grice Pickford The Guernsey Crocidura — 
C H Goldfinch Notes on the Afncan crested rat 
(Lophtomys tmhaust) H G Jackson A revision 
tf wc isopod genus Iigidium Brandt (Crustacea) — 
S b Flower On additions to the snake fauna of 
Egypt — b Hirst On some new or httle known 
species of Acan — C 1 < Sonntag On the pelvic 
muscles and generative organs of the male chimpanzee 

Geological Society November 7 — Prof A C 
Seward president in the chair — R W Hooley On 
the skeleton cf Iguanodon atherfieldensts sp nov 
from the Wcaldci shales of Atherneld (Isle of Wight) 
The nearly complete specimen was obtained m 1914 
I here is an essential similanty as re^rds the relation 
ship <f the bones of the skull to tne American jne 
dentate dinosaurs C rooves on the premaxilte prove 
that the tip of the snout was sheathed in horn The 
q 1 idrate lx iie articulated freely with the squamosal 
and there was a fore and aft action of the mandible 
The t ngue must have been extremely narrow with a 
brood tip and prehensile The neck was habitually 
flexed the point of greatest arching bemg at the 
ninth cervical All the pre sural vertebrae carry 
ribs Fhc sacrum comprises six fused vertebrae 
The ossihed element of the left arpus were preserved 
The integument was very thin and covered with 
smill tuiterclcs interspersed with groujps of large 
polygonal plates os in Trachodon The estimited 
len^ of uo skeleton is 6 3 m (abont 21 6 feet) 

/ atherfieldensts is distinct fn m any known species 
and the skull and bones ore intermediate m form 
between that of I mantelh and I bemtssartensts — 
S H Reynolds The igneous rocks of the Icriworth 
mher Ihe igneous rocks occur in two bands the 
upper (f which is associated with calcareous tuffs 
contauung bilun in fossils and is doubtless lava 
riic lower Ixind appears to be intrusive The rocks 
of the two bands liavc several features m common 
Ihe rocks of the lower band are characterised by the 
presence of pseudomorphs after olmnc and may be 
grouped as ohvmc enstahte basalts Those of the 
upjier band sire devoid of ohvine and consist of 
pyroxene andesite 1 hey are characterised by the 
presence of highly corroaed xenocrysts of quartz and 
felspar and by tne occunenco of vano itic and glassy 
patches in the ground mass 

Linnesn Society November 13 — Dr A B Rendle 
president in the chair — I J SiJubury The relation 
of earthworms to soil reaction Natur il undisturbed 
soils usually show a defimte gradient with respect to 
rganic matcnal and acidity both of which tend to 
att un a maximum at the surface Analyses of worm 
cists show that these hive a high organic content 
indic iting their ongm from the superficial and most 
acid layers Compaii on of the hydrogen ion con 
centration of worm costs and surface soil shows t^t 
acid soils tend to be rendered much less acid hy 
passage through the worm Markedly alkahne soils 
m ly similarly M rendered less alkalme The former 
action may oe attributed to the calciferous glands 
The greatest frequency of worms is met with in soils 
witli approximately neutral reaction — Mus £ M 
Blackwell The flora of Solomon s Pools Solomon a 
Pools he about six miles south of Jerusalem 2616 
feet above sea level in a valley WAdy Artfts which 
runs cast and west between low bills of red brown 
jferrugmous earth through which limestone bosses 
project The pools three in number are obviously 
artificial The middle and lowest pools have been 
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cleaned and partly repaired and pumping plants 
erected In July 1923 the uppermost pool had 
already dned up The clear water of the pools sup 
ported a luxunant growth of Ckara connwens m the 
lowest and C contrana and C fragths m the middle 
pool formmg almost a pure society In the middle 
pool there was in addition an aquatic grass and a new 
mamentousal^ dcsmids ind diatoms In the lowest 
PotamogetoH ftabellatus var scopanu!> was flowering 
and fruiting almost nvalhng the Chaia for dominance 
At the deeper end tf the lower pool were tufts of 
R*eUa heltcophylla their spirally coiled thalli floating 
out mto tile water m loose rosettes at a considerable 
depth Where the floor of the west side of the 
lowest pool was exposed on account of the slope the 
dwmg mud was covered with bleached plants of 
Chara and growmg up through it Typha lahfoha 
Setrpus manhmus Hehochans palustns and hupkor 
bta alepptca The flora u> similar to thit or the 

sl^ks in the I ancashire sand dunes Tlie waters 
in both cases have a high percentage of dissolved 
sohds especially chlorides and carbonates— R F 
Chapman The carbohydrate enzymes of certain 
Monocotyledons The mitenal used was the green 
fohage leaves of the snowdnp the omon and the 
leek with a st irch forming plant a common dock 
for purposes of comparison The leaves were air 
dned powdered ind added to dilute solutions of 
starch dextnne maltose c me suj, ir and amygd dm 
using quaht itive tests ind changes in the rotation < f 
polanscd light for the detection of hydix lysis Toluol 
was used as antisei tic ind Uie solutions mcub itcd at 
39 C The results indicated tliat of the fave cirbo 
hydrate enzymes — omjlase dextnnase maltase in 
verta^ and emulsin — maltase and emulsm were ab 
sent from the snowdrop dextnnase from the omon 
^yjose from tlie leek but all five were present m 
the dock The fc rmation of st vreh m the parenchyma 
«lla of the three M nocotyledons is thus prevented 
because the necessary set of enzymes is mcomplcte 
In certain cases (eg Galonthus ind Narcissus) stirch 
13 always present m the guard cells and prolonged 
starvation m darkness does not cause the disappear 
inc< of this starch In tlie snowdrop the idult leif 
has starch in the guard cells togcUier probably with 
diastase but not maltase so that hydrolysis can pro 
ceed only to maltose and the s5rstem starch ^ 
maltose catalysed by diastase may be part of the 
mechanism controlhng tlie openmg or closing of the 
stomata ® 

Royal Meteorological Society N ivember zr — ^Dr 
C Chree president in the chair —I F Richardson 
Attempts to meisure an temperature by shooting 
spheres upward Wliilst making observations of the 
upper wmd by shooUng pohshed steel spheres up 
wards in a direction slightly mchned from the vertirail 
so that the wmd caused the retummg sphere to loll 
quite close to the gun the time of absence of the 
sphere can afiTord a measure of a mean temperature 
of the air through which it has passed The upper 
air temperature was measured from the mean of six 
shots with a standard error of i® C at sunrise m 
or light winds On such occasions there is often a 
layer of cold stagnant air near the ground so that 
the temperature in the Stevenson screen is a poor 
guide to the temperature at 70 metres Here the 
projectile may be useful— S N Sen On the dis 
tnbubon of air density over the globe Thirteen 
charts of isop3rciiics or lines of equal oir density i 
are draira depictog the density distnbution at the 
various levels The oir density at the 8 km level I 
fU 0 globe is illustrated by the cnart for that I 

level The air density is controlled by temperature 
up to a height of about 8 km and by pressure above ’ 
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that level The name thermosphere is proposed 
to denote the atmospheric shell m which temperature u 
the controlhng factor and barosphere that m which 
pressure IS the controlhng factor Ontheaver^ when 
the temperature is nsmg m one hemisphere there la a 
diminution of air density m the thermosphere and an 
increase in the barosphere and the eflect of diminish 
mg temperature in the other hemisphere is the re 
verse These opposite thermometnc tendenaes create 
a mechanism for the automatic breakiug down of the 
stratification of the free atmosphere This mechanism 
or the convective cycle wnich is ixistulatcd to be 
established between the North and Muth poles also 
affords a means for the mterchange of air between 
the two hemispheres 


Paris 

Academy of Sciences November 5 — M Albm 
Haller in the chan— The president announced the 
death of M Amiud de Gramont member of the 
section of free Academicians — G Feme R Jouautt 
and R Meany The amplification of the current from 
photo clectnc cells and its applications The currents 
produced by photo electnc cells ire very small of 
the order of 10 *• amperes These can be magnified 
by the use of a three electrode lamp as a relay without 
mertia A magnihcation of 1000 has been obtained 
with a lamp of me dimensions of an ordinary icccivmg 
lamp with an emission lamp of 50 watts working 
under 1000 volts an omphneabon of 10 000 was 
obtained A more complicated method based on 
the conversion of the photo electnc current mto an 
alternating current and tr insforming up is desenbed 
this permits of amplifications up to the order of lo* — 
F CosUntin The Plenrotus of the blue thistle of the 
Vanoise — L Maquenne The theory of chlorophyll 
synthesis A discussion of the J^ussing lult rayer 
tnoory of chlorophyll synthesis of the cawhydrates 
An alternative hyj^tbcsis is put forward m which 
quadnvalcnt magnesium is assumed Carbonic acid 
IS assumed to be taken up by direct addition t > the 
N Mg N groups the assumption of the mter 
mediate formation of formaldehyde is unnecessary — 
Andre Bloch Parataebe congruences and Dupin s 
cychd — M Angelesco The generating funebons of 
Hennito polynomials hmile Borel Remarks on 
the preceding commumcabon — J Wolff Non 
measurable ensembles — N Gunther A problem 
of hydrodyn limes — A Foch The dynomicable 
simibtude of an ispirabon tube and its model A 
discussion of the apphcation of aspirabon tubes to 
turbines with especial considerabon to the formulae 
governing the relabons between models and the full 
size turbine —Louis Breguet The calculabon of the 
weif^ht of combusbble consumed by an aeroplane 
dunng ascent The formulae for the effecbve range 
of an aeroplane have been worked out on the assump 
bon of horizontal flight Modificabons are mtro 
duced into the Rateau equabon showmg the vana 
bons in petrol consumpbon durmg ascent and descent 
— C Cheneveau and J Callame A micropalmer A 
desenpbon with diagram of an instrument designed 
for measuring the thickness of thm sheets or plates 
of rubber or other plasbc material with an accuracy 
of o 001 mm — E Brylinski Michelson s expsnment 
— ^Mlle Berthe Perrette An arrangement of the 
electnc arc m a vacuum allowmg the spectra of 
metals to be obtamed with very small quaubbes of 
material The cathode is formed of tungstw (or 
tungsten thonum) wire and the anode of a tungsten 
plate m which a small cavity is drilled to bold the 
material The cathode is raised to a high tempera 
ture by a current of 4 to 5 amperes from accumulators 
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The voltage between anode and cathode u no vplta 

S e whole working m a vacuum of about o 002 znnt 
mercury The Imes of the spectrum given by 
this apparatus are very fine and give high ordera of 
mteiferenoe and leas wan o 03 gm of material can 
be taken — Perrokis Study on the stabihty m 
t^ presence of water of a certam number of bmaiy 
mixtures Two groups of pairs of miscible hquids 
were studied ethyl alcohol with phenyl ether 
benxene o ciesol phenol benzene with vanous 
alcohols The figure determmed was the quantity 
of water necessary to produce two layeni when added 
to 100 gm of the binaiy mixture Some results are 
given m a diagram — N D Zclinaky The poly 
mensation of acetylene by contact - B Darder 
Pencks The tectomc of the neighbourhood of 
Smeu and of Ping de Sant Onafrs (Island of Majorca) 
— Jules WolfI The conditions favourable or pre 

judicial to the germination of the seeds of orcmds 
and to the development of the seedlings The seeds 
of the orchid can be germinated aseptically in a 
nch medium and m the absence of fungi The 
seedhng can then be planted out on mycehum and 
symbiosis is estiblished normally The presence of 
the fungus at the commencement of the germination 
IS not only unnecessary but may prove injunous to 
the seedlings — J Dauvergne ind Mile wed The 
culture of plants m a sterile hquid medium A 
development of Mask method the seeds being 
supported on perforated alunumum plates C 
Fromageot Assimilatiun in the green cells tnd the 
structure of the protoplasm Lucien Daniel and 
Jean Ripert Researches on the variations of chemical 
action in grafted plants — A Maige The raetabohsm 
of the sugars m the cell and amylogenesiii It results 
from the experiments desenbed that even in cells 
where amylogenesis requires only a very low con 
ccntration in sugar the essential phenomena of 
cellular metabolism which assure uie contmuity 
of life and growth of tlie hvmg material may be 
efiected at still lower concentrations — Chavattelon 
and J Luquet Contribution to the study of the 
edaphic conditions of the pastoral associations m the 
massif of Mont Dore — ^Emile F Terroine R Bonnet 
and P H Jokssel The compositi n of seeds and 
yield of energy m germination — Mn e L Random 
and H Simonnet The influence of the nature and 
quantity of the glucides present in a ration deprived 
of factor B on the precoaty of appearance of the 
accidents of polyneuritis m birds In constructing 
an artificial diet for experiments on diet deficiency 
it 18 very important to take mto account the digestive 
utilis a tion of each of the food materials composing 
the diet The experiments give some support to the 
idea that the magnitude of uie factor B requirement 
18 not absolute but is relative and in direct relation 
with the degree of utiliaation of one or several elements 
of a ration and m p^icular with tlio quantity of 
sugars assimilated —Paul Voukassovitch The biology 
of two parasitic Hymenoptera of Pyralis of the vme 
— ^Marc Bndel and Jean Charpantler The bto 
chemical characterisation of galactose ir a mixture 
containing galactose and araomose Galactose can 
be detectra in the presence of arsbmose by the 
action of emulsm m 70 per cent alcoholic solution 
The fi ethylgalactoside can be obtamed m the 
crystalline stete suitable for identification — ^Andrfi 
Lwofl A new free ciliated Infusotian Stefhanopogon 
Mtstnit Its taxonomic importance — ^Mlle M Gau 
thier The development of the egg and embryo of 
Cyathocephalus a parasite of roe trout — Henn 
Stossano The double rfile of the heating plates m 
apparatus for the sterilisation of hquids m contmuous 
cuculation 
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Washingtok DC 

National Academy of Sciences (Proc Vol g No 10 
October) — L B Loeb The mobihties of electrons 
in air The mobihties of electrons m air at pressures 
of 41 31 5 60 66 5 and 92 mm of mercury were 
measurt^ in an ion chamber A constant field 
superposed on the actuating altematmg field was 
used to neutralise the held produced by the accumula 
tion of ions Plotting mobihty constant (mobihty 
reduced to atmospheric pressure) against entscal 
voltage (static voltmeter) mmus retarding potential 
curves are obtamed showmg breaks probably due 
to attachment of electrons to molecules Expressions 
are given for the mobihty constants for the distance 
aei^atmg the plates m the ion chamber (i 9{|3 cm ) 
— F W Bridgman The thermal conductivity of 
hqmds A radial flow apparatus with the hqmd 
between two concentric metal cyhnders was used 
The inner cylmder was the source of heat and con 
ductivities were medisured at 30® C and 75“ C 
and at atmospheric pressure 6000 kg /cm * and 
12 000 kg /cm ' pressures Water and fourteen oigamc 
hquids were usM Conductivity decreases with rise 
of temperature at atmospheric pressure except for 
water At constant temper vturc it rises with in 
creasmg pressure at 1 2 000 kg /cm • the increase 
IS from I 5 to 2 7 fold the more compressible hqmds 
showing the greater increase The absolute con 
ductivities at 30 t range from o 000505 (methyl 
alcohol) to o 000263 (ethyl lodidel for water the 
value given is o 00144 A formula connectmg the 
conductivity gas constant veloaty of sound in the 
hquid and the mean distance of separation of the 
centres of the molecules of the hquid is denved The 
high value for w iter is referred to its low compressi 
bihty and the closeness of the centres of its molMules 
— E b King (i) Photovisual magmtudes of one 
hundred bright stars The Draper 8 inch refractor 
was used and Cramer Isoohromatic Instantaneous 
plates with a yellow filter All the plates were taken 
I 25 cm or more outside the focus Results for 
Ao stars agree with the photometric magnitudes 
In general the photovisual colour index is greater 
than the visual or photometric index (2) Reviaed 
magnitudes and colour mdices of the planets 
(tf Nature November 24 jp 769) R H Bowen The 
ongm of secretory granules Nassonov working on 
Salamandei glands showed that earl> secretory 
granules are associated with the Ciolgi apparatus of 
cells and afterwards have caps or girdles of Golgi 
material These results are confirmed It is suggested 

that the acrosome of the animal sperm which arises 
as a vesicle m close connexion with the Oolm apparatus 
and from which the Golgi apparatus is finally separated 
IS a secretory granule apphed to the head of the 
mature sperm whence its substance may be released 
at fertilisation Referred to other gland cells the 
hypothesis suggests that there is direct relation 
between the G<^ cells and chemical syntbeata and 
m particular enzyme formation — R R Huestis 
The heredity of microscopic hair characters in 
Peromyscus Two geograpJuc races (coast and 
desert race) of two species of deer mouse were used 
Each coast race difieued from the corresponding 
deaert race m much the same way It is concluded 
that the differences observed between contrasted 
races have been evolved in the wild state and some 
at least arerthe effect of environment The results 
mdicate Mendelian inheritance of multiple factors — 
C G Abbot Prebmmary note on the variation of 
the suns visible features associated with variations 
of solar radiation (v Natubb November 17 p 738) 
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Research Professorships 

T HIS years anniversary meetmt, of the Royal 
Sxiety an account of which is t,iven dstwhere 
in the present i sue of \aiurk was the first sinie 
Sir Alfred Yarrow made his munificent gift of 100 oool 
to the Society in hebruiry last to mark my sense 
of the V due of research t j the community The 
mcetmg was therefore ippropnately devoted in the 
mam to an account by the president Sir Charles 
Sherrington of the purposes to which this and other 
large benefactions are to be used The essential aim 
of the Society is the creation of new knowledge by 
scientific inquiry and the new prr fcssorships which 
have been founded through recent gifts will promote 
and facilitate this intention 
Lord Justice Warrington m proposing the toast of 
the Royal Society at the anniversary dinner at the 
Hotel Victona drew a parallel between the proc eedmgs 
m a court of law and those m a 1 iboratory of science 
In both cases evidence is elicited with the object of 
arming at a t rrect judgment upon it ind endeavours 
are made by cro«s examination to test the truth of the 
testimony given The suggestion that it is much easier 
to get truthful response b\ appropriate stimulus m 
Nature than it is from human witnesses is however, 
one t which s icntific mvcstigators may hesiUte to 
subscnlie Niture ran never be trusted to ^ive a 
direct answer t a question if she can avoid it and 
will deceive the inquirer if she can Also while the 
laws of avil life can be broken there must be no 
ex cpti n to a Uw of Nature which is simply a desenp 
tion of certaui relationships expressed m words or m 
mathematical terras When observations prove such 
a relationship to lx, meorrert then the law has to be 
modified or ibandoncd to take the new facts into 
consideration Moreover while m civil law precedent 
is all powerful in science it counts or should count, for 
nothing 

The motto of the Royal Society NuUiui tn verba 
adapted from lie race s hulbus addtetus ttirare tn terba 
J tnagt tra— not bound to swear to the words of any 
muster— IS an expressic a of the revolt against authonty 
which was ui the ascendant when the Society was 
founded I ong before the reaction against the Ana 
totelian method and doctnne which Franas Bacon 
represented with such virulence and bitterness Roger 
Bacon had claimed for himself and his contemjxiraries 
the hberty ot mdependent mquirv At the Renaissance 
impatience with the constant appeal to the authontv 
of Anstotlc was widespread among all who were fore 
most in the revival either of science or of letters, and 
what Francis Bacon did m his Novum Otganum 
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was to embody prevailing views and propound a new 
philosoph> 

In his New AtUntis Baion planned a palace of 
invention a great temple of science where the pursuit 
of natural knowledf,e in all its brandies was to be 
organised on principles of the lughest efficiency His 
Solomon s House was regarded is a prophetic scheme 
of the Royal Societv end the stor) of it as a vision of 
the practical results to la. ontuipated from diligent 
and system itie studj of Niture Bv the establish 
ment of resemh professorships the Society is directly 
creating a body of experimenters on this design, which 
was that onginally t onceived for it m addition to being 

the Store House of Natur U Philosophy 

When 1 rese u:eh professor is already associated with 
a unive rsity or other teac hmg institution the appomt- 
mont will mean that the professor will be relieved of 
his lectures and other duties of mstruction of students 
riic imount of time which this work and p irtieipation 
m administrative iffairs demand differs m different 
centres but m most cases it leaves little opportunity 
for sustiined attention to research problems Prof 
Alfred 1 owler who has been appointed to one of the 
Y irrow resttreh fellow slups is professor of astrophvsics 
at the Imperial College of S icncc and lechnology 
London and though he has not perhaps been so 
overwhelmed with mstruetional responsil ilities as are 
many professors in provincial universities yet much of 
his time has had to lie given to them and the time 
left for his e\[)enmentil mvestigations has been 
correspondingly limited 

Prof 1 owler s main contnbutions to tstronomieal 
physics arc described in Sir ( h tries Sherrington s 
presidential address The midem phise of his work 
may be said to have begon in the year 1912, when he 
sviec ceded in obtaining from a tube t ontaimng helium 
and hv drogen t ertain sents of lines some of which had 
previously been olwerved only m tlie spectra of a few 
stars or had been predated on thcoretieal grounds as 
forming part of the spectrum of hv drogen Shortly 
tfterw irds Jfohr published his now famous theory of 
the origin of spectra m the light of which the senes 
detected by 1 owler were seen to be due to helium and 
with this disc overy began the close assoc lation between 
the expenmentU work of Fowler and the thcoretieal 
work of Bohr whic h h is led to such remarkable advances 
m rtc ent y ears 

In the Bakenan Lecture of 1914 Fowler showed 
that the enhanced hnes of the alkalme earth metals 
formed senes precisely similar to those of the in 
hnes except that the series constant hod four times 
its normal value According to Bohrs theory this 
meant that the enhanced hnes were produced by 
atoms which had lost one electron and the generahsa 
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tion at once followed that the atoms of any element 
which had lost one electron would yield senes havmg 
4N m place of the Rydberg constant N Canymg 
the process still further Fowler has recently shown 
that the spectrum of sihcon contains senes charartensed 
by a constant x6N indicatmg the existence of radiatmg 
atoms which have lost three electrons 
A great deal of Prof Fowler s time has been devoted 
to the trunmg of research students whose work 
testifies to the encouragement and help they have 
received from him Curtis s determination of the 
Rydberg constant for hydrogen and Catalan s re- 
markable paper on the spectrum of manganese, may 
be mentioned as two of many examples of work of 
this kmd It IS i matter for regret that his new 
appomtment entails the cessation of the very clear 
and interesting courses of lectures from which students 
of the Royal College of Science have benefited for more 
than twenty v ears but there is no doubt th it the gam 
to science resultmg from lus larger opportunities for 
research work will be immense 
Mijor lav lor has not occupied a professorial chair, 
but he IS lecturer in mathematics at fnnitv College, 
Cambridge and will continue his work there as Prof 
1 owler will at the Royal College of Scienc e The new 
professors may take part in instruction or not but no 
work of this kind is to be undertakin if it should 
prevent tliem from giving the best of their energies to 
research The holders of the Yarrow research professor- 
ships are to devote their whole time to research m 
mithematieal physical chemical or enginec nn„ snence 
The professorships are similar to the houlcrton medical 
research professorship of 1400I or more per annum and 
miy be compared with the h lulerton medical research 
studentship of 700/ per annum, the Sorby research 
fellowship of 600/ per annum, and the Belt memorial 
senior medical rcse irch fellowships of 600/ jier annum 
Particulars of these are o'vcn m the Yearbook of the 
Universities of the h mpire (Appendix XXIV ) It may 
be of interest m connexion with these endowments to 
mention that there ire a few similar foundations in the 
United States notably the Heckschcr Rtsearc h hounda 
tion, established m 1920 in Cornell University As 
research m Amenca said the founder suffers 
from the exhaustion of professors by tearhmg and 
other duties it is my desire that professors and m- 
structors shall fbr such periods of time as 
the umversity authorities may presenbe be hberated 
partially or wholly from those duties ’ etc , for the 
present the mcome is not to be used for permanent 
research professorships Senator Vilas likewise be- 
queathed to the Umversity of Wisconsin money for 
creating ten chairs of pure research without routine 
work, m which the salanes (10 000 dollars) would attract 
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men of worth The experiences of Johns Hopkms and 
Clark Universities, both of which were mtended to be 
institutions for ongmal scientific research have shown 
the great difficulties that stand m the way of establish 
mg mdcpendently of the state a university which shall 
be exclusively a school of advanced studies 
In Canada, Queen s University of Kingston Ontano 
has a Chown science research chiir (m physics or 
chemistry), which was recently \acated by t)r A L 
Hughes on his acceptance of a chair of physics in the 
University of Washmgton, St Louis and in con 
nexion with the Uniiersity of Alberta two research 
professors ’ have been employed under the direction 
of an Industrial Research Council, of which the Premier 
of the Provmce was chairman, their fields of mvcstiga 
tion being fuels and road materials In Australii the 
Umvcrsity of Queensland has lately estabhshed a 
research professorship of medical psychology 
In deciding that for the present the income is not to 
be used for permanent research professorships the 
Hcckscher trustees may have been influenced by cnti 
(isms which have been directed agiinst the ( imcgic 
Institution of Washmgton on account of tlicir heavy 
budget lor permanent establishments which seems not 
iltogether lonsistcnt with the ingmal idei of the 
founder to discover cx( eption illy end wed men in 
various spe lalitics and give them for the time being 
the broidest facilities for \ implshmg mni or less 
defimte pieces of work It is the ir immunity from the 
nsk of becoming overweighted w ith fixed establishment 
charges thit contributes so lirgcly to the sutccss of 
foundaticns hke the Melbn Institute where research 
isorguiisedona job or con tr 1 t system the prollcm 
being att by a person or firm intcn sted in its s lu 
tion the scientific worker being t lund ind eng igc 1 
ai hoc by the Institute and a fellowship liemg 
assigned for a definite period fixed with reference ta the 
probable duration ol the rescue h in mmy rises the 
fellow 1$ promised a lionus (which h is in sc me « ast 
reached 10 000 dollars) or a percentage on the industrial 
exploitation of the process studied 
All these research found itions differ however, from 
those now established bv the Royal Society inasmuch 
as they are assocuted with partuulir institutions In 
the Society s scheme there is perfect freedom as to the 
place of research and the main intention is to give in 
investigator of proved worth the me ins to continue his 
explorations of the field of Nature undisturbed by 
other duties, and with his eye always towards the light 
We welcome the generous recogniUon thus given to 
leseirch as a profession and beheve that the action 
desenbed by Sir ( harles bhemngton marks the begin 
nmg of an important epoch m the history of the Royal 
Soaety 
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Electronic Theories for Chemists 

(1) The Electron tn Ckemsiry being Five Lectures 
delivered at the Pranktin Institute Phtladelphta By 
Sir ] J fhomson Pp v + 144 (Philadelphia 
The Franklm Institute 1923 ) i 75 dollars 

(2) Valence and the 'structure oj Atoms and Molecules 
By Prof G N Lewis (American Chemical Society 
Monograph Senes) Pp 172 (New York The 
( hemical Catilog Co Inc 1923 ) 3 dollars 

(i) QIR JOSrPlI THOMSON S book contams the 
O sulistan e of five lectures which were de 
hvered so recently as Apnl of the present y ear The 
reviewer beheves that it was dedicated to chemists 
and has read it m that light for in no other ran he 
pretend to sec 

As is well known the author does not subsenbe to 
all the newer physical doctnnes and is hopeful of 
founding a thory of the atom with the aid of less 
revolutionary postulates Startmg from the concep 
tion of the atom as a massive positively electnficd 
centre surrounded hi electrons Sir Joseph Thomson 
hegms bv admitting that the properties of tlie atom 
require the introdmtion of some prmciple not recog 
nised in the older physics This pnnciple he supposes 
to iffcit the law of force between the nucleus of the 
atom and the electrons m such a wav that at a certam 
distinre the fon c changes from attraction to repulsion 
Ibe mtroduition of a new term uito the exprtssi in of 
the usual inverse square law gives the required result, 
ilbeit somewhat indifferently well and the contspond 
mg stability of vinous clcctrieally neutral systems 
composed ot electrons apparently stationary can be 
worked out 1 he now f imiliar oc tet emerges naturally 
enough fnm su h onsidcr ilions hut the ongm of the 
pair of electrons which form the shell of the helium 
atom and the K liycr of heavier elements is left 
obscure nor is it at once evident why the oc lets of the 
inert gases arc relatively so extremely stable 
If no more than an adumhrition of the periodic 
system IS to be seen in the somewhat tentative theory 
which the author here proposes this fa t should not 
be allowed to weigh too hi ivily i„amst it lest hereafter 
It miy prove that other theories have sicnfiicd too 
much m order to retam a predetermined outward form. 

In chapter u the ombmition of itoms bv means 
of one two or more electrons is considered and it is 
explamed why lithium beryllium Iwron and carbon 
are solids whilst oxygen fluorire and neon are gases, 
and why, for example the study of the mode of scatter- 
ing of polarised light by gases furnishes evidence that 
the molecule of oxygen is more elongated than that of, 
say hydrogen Careful readers however will note 
that nitrogen does not fit into the pictua, and will 
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suspect that Sir Joseph fhomson has abandoned an 
earher intention of assigning to the molecule of this 
clement a configuration not unlike that of the atom of 
an mert gas 

file method of positive ray analysis which ongm-Uly 
we owe to the author s gemus has given many results 
which scarcely admit of mismterpretation a virtue 
not always conspicuous m the conclusions derived from 
other methods of m\ estimation of atoms and mole ulcs 
Chemists will therefore turn eagerly to those pages 
m which Sir Josepli Ihomson explains how prsitive 
rays throw light upon the chemical pripcrtics of the 
elements 

Iliglily mterestmg and suggestive too are those 
sections of the work which treat of polar molecules 
and their importance m connexion with chemical re 
activity IS fir cximple the explosiveness of certain 
gas mixtures and the inertness of certain carefully 
dned systems such as those included in the classical 
experimc nts of II 13 Dixon and of II B Baker Ihese 
ideas on polarity are extended to explam electrolytic 
dissociation m solutions the formation of the double 
layer and the prmciple if the Armstrong hydroelectnc 
machme to mention only a few apphcations 
The onditions which give rise to the development 
of electrical polanty m a molcc ule are treated from an 
element iry p mt <t siew and the pnnciples ire used 
to exphm the virying a idniss if hydroxyhe com 
pounds md substitution m hydroc irlxins ind their 
halogen dematnes 

Residual affinity active molecules Werners co 
ordination numbers production of light durmg chemical 
change magncti chiracters of elements and com 
pounds andofoxvgen n particular are also considered 
Nor does Sir Joseph Thomson omit discussion of Ihielc s 
theory of conjugation and related questions but the 
applicaticns of his views to organic chemistry have 
undergone some modification smee the book was 
written as comparison with his rt ent contnbution 
to the Phtkiophtcal Magazine will show 
The electronic theory of sohds occupies the list 
chapter of the work and as this mvolves the treatment 
of crystal structure compressibilities of metals and 
other elements surface tension intcrmetallic com 
pounds md mixed crystals it will make a special appeal 
to chemists and mitallurgists who can thmk m three 
dunensions and there is much of mterest for others 
The text is freely mterspersed with mathematical 
symbols but there is little that cannot be compre 
hended by those who have a knowledge of algebra and 
elementary physics Chemists owe to Sir Joseph 
Thomson grateful thanks for a work which illuminates 
many of the dark comers of their science with the glow 
of his nch knowledge and expenence 
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(3) The current of orthodox opmion on electronic 
theones of valency has changed its course so often 
tliat the permanence of any one aspect of the subject 
cannot be assumed Nevertheless the adjective 
ephemeral which Prof Lewis suggests m reference 
to his monograph as a whole should properly be applied 
only to the Utter half of the work The earher chap 
ters wluch deal with the pageant of discovenes and 
ideas which led up to the present position of our 
knowledge of the atom could scarcely be bettered as an 
initiation to the subject and are distmguished by an 
ingenious arrangement of the material and by the 
graphic way m which it is desenbed 
Bcgmning with Daltons conceptions of the discon 
tmuity of matter the author leads by several con 
verging paths in turn to the ionic dissociation theory 
to the discovery by J J Thomson of the electron and 
to the electroni (inception of the itom The ideas 
of Abegg Thoms in Kossel and others m relition to 
the (Utet th(ory are explained while an mterestmg 
repnduction of some of his own lecture n tes of 1902 
throws light on the embryology of the cubic atom 
Later m tl e hoc k Ramsai is credited with the first 
idei f electrons shared b\ two atoms (1908) Starks 
conception of valtncv electrons attractmg simultane 
ouslv the {lositivc p irts of two different atoms is given 
great prominen e ind illustrated with four diigrams 
Parson and kossel irc n t f rg tten m this t nnexion, 
and the author generously m ikcs out the best cose for 
every possible Uimant t i sh ire m the development 
of the noti n of o valcn y 
The history of the Bohr atom is also expounded in the 
mtrodu t ry c h iptcrs and thus spectral sc ncs radiant 
he it specific heats at low temperatures Planck s oscil 
lators the quantum theory ind 1 instein s photoelectric 
equation come forward in turn fur exposition the 
significmce of each being mide cU ir Bohrs theory 
of the hydngen atom and some of its more staking 
applicutuins to the theory of emission and X ray 
spe tra ionisation and resonance potentials are ex 
plained m a simple way 

Wemer s theory of ( o ordmated compounds or at 
letist tint part of it now accepted as a permanently 
useful generalisation might with advantage have been 
mcluded m these earlier chapters leavmg its mter 
prctation in terms of the electronic theones to be dealt 
with m the later and highly controversial sections of 
the work where Prof Lewu develops his own views 
with the aid of numerous apphcations both m organic 
and morganic chemistry Some of the electronic for- 
mulse suggested are already well known and provision- 
ally accepted , others includmg many which are novel, 
will be received with varymg grades of satisfaction 
As was to be expected the electron duplet is in thu 
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book vested with an importance which echp<ies that of 
the octet itself The author dislikes odd numbers of 
electrons and regards molecules such as that of the 
highly stable and colourless nitnc oxide with fifteen 
electrons as obstructionists like the smgle player md 
the three ball match on the golf Imks In this attitude 
he represents at present a consider ible majority of 
physical chemists hut although this helps to keep 
speculation withm bounds there are nevertheless some 
who still fed that they derive advantage from prartismj, 
m fields where these recolatruit mole ules appear as 
examples of reactive combinations and not is exceptions 
to any rule 

rhe author reconciles Bohr s theory with his own by 
assummg that the fixed position assigned by him to 
each electron m the atom represents the avera(,e pi si 
tion of the electron m its orbit This interpretation 
however appears to the reviewer to be an arbitrary 
one which later on may prove untenable and which 
necessarily brings mto prominence the magnetic 
phenomena associated with the movement of the 
electron However that may be thi device obviously 
clears the way for a classification of the elements based 
on Bohr s system but always in the hands of Prof 
Lewis with full acknowledgment to the sources of 
inspiration 

Where Sir Joseph Thomson relies mainly on forces 
of the electrostatic type Prof Lewis holds that such 
forces are responsible neither for the fundament il 
arrangement of the electrons vithm the molecules nor 
for the bonds whi h hold the atoms together In the j 
present work consequently m ignctic moments assume 
directive or causative functions ci rresponding with 
those attnbuted to electncal moments in the pre edmg 
work f It naturally follows that ionisation and numerous 
reactions which verge on the ionic type be imc net 
merely limitmg cases but like molecules containmg an 
odd number of electrons definite exceptions to the 
system 

Considerable space is devoted to coorcination 
bivaknt hydrogen ionisation and strengths of at ids 
and bases 1 here is much here which is suggestive 
but when for example Prof Lewis (p 107) quotes 
an opmion that an aque-ius solution of hvdro 
chloric acid would have the properties of a weak 
acid if It were not for the formation of this hydroniura 
chloride he is not helpful for tins applies only to 
the conductivity of the solution ind not to its 

acidness 

A number of problems of special mterest to the 
organic chemist are touched on mcludmg conjugation 
piutial valenacs and tautomensm Huggins s theory 
(ipaa) o! the electronic structure of benzene which 
dosely resembles that suggested mdependently by 
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R Robinson m a discussion at the Chemical Society 
early in the same year is cautiously lommended 
The lost chapter whi h deals very broadly with the 
discontmuity of physicochemical pnx esses photo 
chemical rca lions colour md with the future of the 
quantum theory displays the preposscssmg features of 
th larly sections of the work which is emmently 
re idablc thr lughout 

Ihe pnnters and publishers have ably supported the 
authors of these two werks m produemg attnctive 
mi nographs Iherc appear to be very few errors or 
omissions In Sir Joseph Tliomson s book on p 41 
line 2( fur elections read atoms and on p 135 
Imc 14 from the bottom for proposition read 
proportion m Prof Lewis s book two dots have 
inadvertently been omitted from the formula for 
I utadiene on p 91 A L 

Bruce of the Scotim 

A Naturalist at the Poles the Life H ork and Voyages 
o/Dr ]i S Brufe the Polar Explorer By Dr R N 
Rudmosc Brown With Pive (hapters by W G 
Bum Murdoch Pp yi6 + 2$ plates + 3 maps 
(London Seeley Service and Co Ltd 1923) 
25s net 

M r RUDYARD KIPLING S recent rectorial 
address on Independence gave general ex 
pression to the problem of those who m thought or 
action set themselves against the dommation of the 
Tnijc md here m the I ife of Dr W S Bruce we have 
an example of the i orecr of one who did so 1 rom this 
point of view it might be wished that Dr Rudmose 
Brown hod been led to estimate m how far the iron 
ration on which Bruce rehed was fitted to sustam him 
m his efforts to attain his ideals by his own exertions 
Such a life analysed with full knowlede,e of tempera 
ment equipment ambitions and achievements might 
bnng enlightenment help and warning to others who 
are setting out on a scientific career Yet the author 
was perh ips wiser not to make his biography a ci tical 
stimate of character He has giv en an hi nest account 
of the work of a strenui us life in that spirit of sym 
pathetic fnendliness which Bruce mspir d in all who 
knew him Prom the facts et out m the narrative 
portion read m the light of the two nnc concludmg 
chapters AmbiUons ani Dreams and The Man 
and his M ork the reader will not find it difficult to 
build up for himself an appreciitton of the naturalist 
explorer who differed m so many ways from the popular 
conception of a polar leader 
Bruce when he first came to Edinburgh as a > outh of 
seventeen was a gentle pathetii lovable fellow full 
of vague visions and fine ideals, and no one suspected 
Z I 
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that his shy, comphant nature was capable of holding 
on with the soft and flexible tenacity of a Chiton to any 
scheme on which his heart was set Love of natund 
history was his dominant characteristic, and it drew 
him to the field and seashore rather than to the class 
room He completed no course of formal study and 
took no degree, remaming to the end an observer, 
collector, and orgamser rather than a systematic or 
specialised man of science 

In a fascmatmg group of four introductory chapters 
and one of ‘ Further Recollections, his old fnend and 
companion, Mr W G Bum Murdoch, reveals Bruce s 
early environment in Edinburgh, where he responded 
both to the magical stimulus of Prof Patrick Geddes m 
science and to the emotional Celtic patnotism then 
pervading the Umversity Hall where he lived These 
chapters also describe the voyage on the Balaena to 
the Weddell Sea m 1892-3, when the spell of the polar 
regions fell on a rmnd which never after escaped its 
influence After an ac count of the part Bruce played 
in the Jackson Harmsworth Expedition to Franz 
Josef Land and m other pnvate Arctic voyages. Dr 
Rudmose Brown deals, with fuller knowledge than any 
one else possesses with the ongm, progress, md results 
of the Scottish National Antarctic Expedition to the 
Weddell Set m 1902-4 

The solid results of the voyage of the icotta entitle 
Bruce to i high place as an Antarctic explorer, though 
at the time he was rather overshadowed by the fame 
of the DiKmery The inception of the Scotta Fxpcdi 
tion was his own, the funds for it were contnbuted by 
friends in response to his personal appeal , the plan of 
the ( ruisc and the work done were original, dictated not 
by any external authority but by his own foresight 
and the chances which presented themselves in that 
region of unexpected obstacles and opportumties 
How he looked on his assistants is shown by one of the 
too rare extrat ts from Bruce s diary on the Scotta 
(P 148) 

I would hke them to regard the ship as their 
umversity, os their alma mater m the highest possible 
sense, where they will be able to study the phenomena 
of Nature, without bias, from Nature itself , and learn 
that they, as well as their fellows, have many short- 
conungs I am here as leader rather than commander, 
m order to guide the work of others, so that the aggre 
gate may be of the greatest possible value to science and 
the world ’ 

Bmce s perunacity secured the finest senes of deep- 
sea soundings ever made in the far south, and numerous 
hauls of the dredge, trawl and fish-traps in deeper 
Antarctic waters than any other expedition has mvesti 
gated Ihe discovery of Coats Land was scarcely 
noticed by the pubhc, for though it was a geographical 
result of the first order, Bruce's indifference to non 
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scientific opmion led him to make httle of it m com- 
parison with his oceanographical work, which mterested 
the newspaper reader very little The most permanent 
outcome of the Scotia Expedition u the meteorological 
station established on Laune Island (61® S), which, 
after being organised and kept up for a year by Mr 
R C Mossman, was taken over and mamtamed by the 
Argentine Government 

Though his later years were to some extent clouded 
by a sense of gnevance with the tardy and inadequate 
assistance rendered by his own Government, Bruce 
continued to carry on by himself work which would 
have taxed the resources of a well endowed suentific 
institution, but he escaped at frequent intervals to 
solace himself in Spitsbergen sohtudes He created 
the Scottish Oceanographic^ Laboratory, he classified 
and distributed the abundant collections of the Scotta, 
and made considerable way with the pubhcation of 
the scientific results of the expedition Of his struggles 
in this effort Dr Rudmose Brown says (p 252) 

‘ Bruce strained his own scanty means to breaking 
point to keep the publications gomg The proceeds 
of lectures articles and sale of bird skins and eggs 
were all devoted to the same cause He had a hard 
struggle to keep his laboratory open and meet the 
printing accounts, yet he insisted that all the results 
should be adequately dealt with and fully illustrated 
The one contingenc y he resisted was the abandonment 
of his laboratory and his publications Poverty he 
was ready to face and did face only his must intimate 
friends at the time knew of his struggles Through 
all those dajs he never lost hope But all his 
schemes were for the advancement of silence , his 
own mterests counted not at all ” 

Bruce had no expensive tastes or impulses, ind only 
cared for money to enable him to carry on his work , 
to this his personal life was entirely subordinated 
In the end he attained to recognition as the best 
authority in Great Bntam on practical oceanography 
and polar natural history , all the more is it deplorable 
that his oceanographical laboratory was broken up 
m his lifetime, and the collections, m gathering which 
he had spent his life, dispersed, albeit withm the 
bounds of his beloved Scotland 

Hugh Roberc Mill 


Mendeltan Inheritance and Eugenics. 

Heredity and Fugentes By Prof R Ruggles Gates 
Pp xiii+288 (London Constable and Co , Ltd , 
1933 ) 315 net 

I N the space of some 350 pages of well-produced 
matter. Prof Gates has devoted himself to on 
examination of the known facts of human mhentance, 
with special reference to Mendehan mhentance 
According to the preface, a compellmg mterest m 
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eugenics and a conviction that statesmen and law 
makers alike have failed to realise how fully any in 
telligent attempt to improve the conditions and 
qualities of the human race must be founded on a 
knowledge of the manner m which qualities arise irc 
inherited mamtained or lost have dnven the author 
to glean from many sources Thus lie has been able 
to assemble in the present volume a crowded record 
of observations on the physical and mental characters 
of man the results of the blendmg of races the 
problems of population and other aspects of eugeni s 
the mam practice of which ippc irs to he the produ tion 
in the human frame of ready remedies for the evils of 
our soci il systems 

A general list of works ht iring more or less directly 
on the mfuit subject of eugenics and a hitliogripliy 
of papers which have lirgcly contributed to the mittcr 
of the text complete the volume md provide Ixith 
ample reference for the general reader who would probe 
more deeply into recorded fac ts and opmic ns end proof 
of the lively interest which his grown within the last 
two decades in Nature s laws which m ikt or mar man s 
pr speets from birth 

lo maintiin i well born rice is a nitural ispirition 
involvmg no necessinly clear conception of the icmc 
of human development of qualities cither physic il or 
mental for although we elmf, to a v iguc ideal of a 
healthy mmd in i healths lx dy and dc fine more or less 
cleirlv the stand irds wherein we ycid^e our fellow 
creatures there is no guirantcc from the long pae,ts of 
descent that the stand irds of hum in well bein„ for 
which wc stme lino kept in motion and m strength 
the m iin stn im of hum m life 

It Is well to realise how temporarv in c ur aims incl 
that m the practice of eugenics cur purposes irc 
moulded more by our socnl systems than ly i wide 
knowledge of whence man came ind how ind of 
whither he is gomg and why in the inexorable drifts 
of countless generations To render latter the spin 
of hte for our descend mts is indeed a noble urn the 
realisation of which must be biscd on a studv of great 
tribal trends rather than on the application by one 
social east to another of a knowledge of chromosomes 
aexlmked mhentanee or the incidence of feeble 
nundedness and colour blmdness F< r man has come 
down the ages for good or ill by paths which neither 
a knowledge of mhentanee nor a man formed scheme 
of eugenics could have controlled effc lively and so he 
will go despite our best endeavours by the ceaseless 
dnve of world forces which eugenic practice can never 
mould to our wall 

Much space is devoted in the text of the present 
volume to such topics as stature eye colour hair* 
distnbution brachydactyly, and cataract and to the 
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occurrence of feeble mmdedness among the destitute, 
musical aptitude and the limits withm which characters 
of a parent persist m the offsprmg But on the vital 
questions which are ever before us of the origin and 
meaning of any single character which declares itself 
m i life span with u fate to he sealed in descent, there 
IS silence It is well that this should be fully realised, 
for It marks much of the i urrent literature on eugenics, 
and St imps it as i speculation m futures of which we 
know nothing for lack of knowledge of the past For 
Mendelian mhentanee on which eugenic practice so 
fully rests m its quest for the bettennent of the human 
rice IS little more than an elaborite distributing if,eney 
which deals m complex chiracters of unknown ongm 
for which the future is obsc ure 
The book is well written and adequately illustrated 
it will serve ulmirablv as a guide to those who seek 
an honest statement cf the present position of the 
principles on which the practice of cugeniis is bemg 
built to d IV J McI r 


Our Bookshelf 

VUra uUt Radiation its Properties Production 
Mea iiremint and ippluations By M Luekiesh 
PP xi + 3 S'<-» 12 plites (London trosby Lock 
wood and Son lyjy) a is net 
When Schtcle in 1777 projected the visible spectrum 
upon silver < hl( ride he was on the verge of diseovrer 
mg ultraviolet radiation I ut it escaped his attention 
Ritter in 1801 noted the effect on silver chloride of 
whit proved lo Ik this new tv pc of radiUion This 
was the starlmg point of i senes of discoveries of photo 
ehcmi al effects mide m the eirly part of the nine 
teenth eenturv The limit of transpirency of ordinary 
glass IS m general it about ^40 millimicrons Quart/ 
rystals were tiund to lie transparent as far as 185 
millimicrons Instruments employ mg quart/ made it 
possible to extend the ultriviolct spectrum greatly and 
b> usmg fluorite Schumann cxtendeil the explored 
region from 200 to 1 20 millimii rons Lv m in pi ii td the 
light source m in exhausted spectrogiaph chamber and 
by employing a reflection grating was able to extend the 
known spectrum to ibout 50 millimi rons Reci ntly 
Millikin lias spinned the gap between these short 
ultraviolet ravs and X riys 
A detiilccl a ount of the txpenmental work that 
his been done on the subject of i Itravii let radiation is 
provided m a recent w ork h\ Mr M 1 uckiesh of the 
Nell research lalioratoncs 1 he author states th it his 
aim is to present authmtic dati of such scope as to be 
useful to those who are interested m the subject 
Iheory has purposely been subordinated to cx^n 
mental facts because the latter ire not affected bv the 
inevitable changes m theory The result of his labotin 
IS to furnish a storehouse of m^ormation whic h will be 
of service to the chemist the physic 1st theengmeer the 
biologist the ophthalmologist and the physician for to 
each this form of energy is of practical value 
After a short introduction and an account of the 
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ultr iviolct light in solar radi ition the subject of truis 
part nt yof g tses liquids solids and in p irtitular glasses 
IS disLussed m detail Then follow important t hapters 
on the rt flet tion and production of ultraviolet r idution 
in which tht manv s urits now ivuUllt are desenbed 
ind compared \llir dcstrilin,, the ditcition and 
measurtment tf the rivs the luthor discusses their 
cficct up n living matter ind vane us photoehcmi al 
actions Although the rt ider would h ive lx.en ^riUful 
in some pli es for i more critical dis ussion he must 
feel that he is indeltel ti the writer ler the lirgt 
number of mvcstigitims descrilxid and for the many 
rt tcrcnccs 

The Sanlf Chib Pp vii + aoe) (PnvaUly 

pnnted for the Committee of the ( lub 1923 ) 

This book will not only be welcomed bv members of the 
bavile Qiib generally but will also lx a source of 
interest and pleasure to ill sui h str ingers as mav 
come to read the inonymous authors round un 
varnished talc of the birth md growth of the club 
which has well stnven to retain the ongmal characters 
impressed upon it by the prmciplcs laid down by its 
founders Thefounders desire was in brief to establish 
a club consisting of a muture of men of different 
professions and opmions by a careful process of 
election The eminently readiblc and racy story of 
the Siviles progress that occupies seventy pages of 
this histc ry in conjunction with the interesting elironu 
logi al list of members and committees given m the 
rest of tlie work supphes good evidence that these 
prmtiples have not been forgotten 
A careful study of tin whole of this work as regirds 
both mitter and manner and especially the apt 
quotation in the preface from the 'spectator (No 34 
April 9 1711) suggest to the present wnter a prolable 
clue to Its authors identity Such an author must 
neeessinly be a Saydiui of yery long stuiding and 
mtimalely acquamted with miny fellow members 
He must further have hid the habit of gomg to the 
tlub very frequently and be endowed with mighty 
memory for details Added to ill this he must lie i 
genuine devotee to the club s prmciplcs and tr uhtions 
It is not possible to find m the whole list of members 
any one but Sir Herbert Stephen who possesses this 
incite variety of qualifications This hype thesis con 
cemmg the authorship withstands the applit ition of a 
crucial test — the spint and style of this admirably 
composed record 

Readers of \ATLRf may well tike special interest 
in this book whi h shows thit the Savile Club has 
numl ered amonj, its younger members a 1 irge propor 
tion of till se who hive become the most distinguished 
men of scien c in Great Britain and the world at large 

Electro Chemi Iry relate 1 to hngineering Bv VV R 
(ooper ( \ Trc itise of Llectro f hcmistrv edited 
by Hcrtrim HI unt ) Bp \iv+i36 (london 
Bomb IV end S\ dnev f onstal le ind ( o 1 td 
1923 ) 12? 6c/ net 

FvrRY clcctntal engineer will admit thit the stienee 
of elcetro ehemistry is of vitil import inei to his 
industry All the topper he uses is rehntd exclusively 
by electro deposition and all the aluminium is produced 
electro chemically The clet tnt refinmg of steel is now 
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widely used and so also is the elct tnc production of 
ferroalloys These alloys have enabled wonderful 
results to be obtained in the construction of aircraft 
Supplv engineers have to be very careful not to let 
ehttricity leik from their mims as the resulting 
V igibond currents corrode water and gas pipes 
It IS tlierclorc idvisil le lliat they should know to what 
extent their str i\ ciinents produce this comsion ind 
whether they will corrode reinforced concrete tr not 
Wc were particulirly mtercsted in the chapter on 
tic trical precipit ition of dust smoke and fume ind 
its commercial apphcUions Unfortun itely the costs 
virv greatly with circumstames so no gcncial 
figures I in be given but we think that it the liws 
re^ulatin^ the emission of smokt into the itmosphcrc 
were m ide *x little more stringent mmuf icturers would 
scKin find it more economical to prevent it elcttricallv 
The chiplcr on electro culture gives excellently and 
V erv briefly the present state of the irt Mr Cooper s 
knowledge is acquired atfirst hand In thcfinal chipter 
he discusses the relative importance of cheip power 
and < heap heights In some countries the cheap power 
av ill ible IS more than c ountcrl alanced by the high cost 
of transport T > sc lentific workers and more especially 
to electricians this book will prove useful 

In WUch Bound Africa an Account of the PrtmtUtr 
Kaonde Tribe and their Belief By h II Melltnd 
Pp 316 + 24 pi ites (london Seeley Service and 
(o Ltd 1923) '»!? net 

Whils anthropologists frequently m imtain the neees 
sitv for insight ind sympathy m the idmmistration of 
the afliirs of backward rices it is nut often that con 
Crete examples of the peculiir psychology if primitive 
man arc put to the livman so tonvintmglv is some of 
the instances which Mr Mell nd his smgled out in 
this book As an ofliciil of some twenty two vears 
standing he is in a position to speak with authontv 
from this point of view his book can be recom 
mended heartily to cv cry one mtereslcd in the govern 
ment of our liackward races 
On the scientific side Mr Melland s account of the 
Ba K londe of Northern Rhodesia is ecjually important 
The Ba Kaonde consist of three elements to winch how 
ever the author gives a common name as a matter 
of convenience He is of the opinion thit they are 
offshoots of the Batuba Some of their customs- 
suggest in allinitv with (entril rather than South 
Africa There IS foreximple practicilly no bnde 
price but the husb uid stays with tlic bndc s people 
for a penod of from three to ten v ears and his c liildri n 
btlon„ to them As the title of this hook suggests 
Mr Mellind is much impressed by the importance of 
witchcraft in the life i f tlie people 

The Cultnahon of Sugar ( ane in Java an Elementary 
1 realise on the Agriculture of the Sugar Cane in Jata^ 
and nure especially on its ( ultnation on the hnan 
Sugar Lstite By R A Quintus Pp xii + 164 + 38. 
plates (London Norman Rodger 1923 ) i2r net 
Ihf position occupied by Java as a cane sugar pro 
during c ountry and the care bestowed on the cultiva 
tion of tlie crop ensures a welcome to a book m Lnglish 
dealing with the agricultural methods employed on 
an important estate m eastern Java This volume. 
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wntten by the manager of the Knm estate is virtu ill j 
a text book of sugar planting under the conditions 
obtuinmg m Java In addition to its utilit\ is i 
prartual guide it should prove of mterest from the pomt 
of view of tomp iram e agrii ulturo sintc in Javi loial 
cireumstantrs (all for an intensive form of < ultiv itiun 
which does not obtiin m all sugir growing eountrus 
Ihe fundimcntil pnmiples of sugar eultivitum 
however, arc the same m all producing regions ind 
thev m clearly set out bv the author ] hen are two 
sections of the book Ihe first pirt which is intro 
du(.tor> deals with cultural conditions in Jiva ind 
illords i disc ussion on soils m muring ind the hot in\ 
of the sugar cane , while part two furnishes a prutu il 
iicount of the eulturil methods adopted on the Knm 
estit( mtludmg operations down to the hirvesting 
and transport of the cine and dials also with tert.un 
aspects of estite administration Ihe book is exiel 
Icntly illustrated with photogriphs and eolourid plUcs 

Thi Theory of Fxperimfntal Hectnal‘\ IJv W (_ 
Dimpiir Whetham (Cambridge Phjsn il Senes) 
1 bird edition Pp xi + ^44 (t amlindf,( \t tin 
Iniversitv Press 192)) iss fid net 
lo students with a limited knowledge ol mithe 
nuties who desire a sound thtoretn il basis on whidi 
to build we rin htirtil> leeommend this ho k 
Ihe iiilhor writes m i most interestmg end eonvini 
ing w i\ ind „ivis in exe client prtlmiin ir> intre dii tion 
to the litest eleetne il theories is well is i clear 
ae count of the ippiratus md methods used in in 
eleitrieal labor itorv He points out th it iceording to 
the ileetron thiorv mittu is melee trie manifest ition 
and so the miss of i Iwdv must he explieable is eleetne 
mertii The eleetne inerlii ot t mi„netu field em 
lie rcpiesmted vs due to the motion ol ele trie tubes 
of forte in the luminiferous ether In this wa> electric 
mertii is m its turn exphined vs mtthinieal 
inertia ol the hypothetic il substance mventerd to 
enable our minds to fonn a ritionil pi tore ef oti cr 
phvsieal phenomeni live vuthor points out thit 
m a firtvin sense simplihe ilion is thus itt lined Ml 
naturil phenomenv ire rilemd to the pripertiis ol 
the ether Nevertheless the mystcrv is but ehiiir^ed 
We nvy have expUmtd mvtter in terms of ether 
but how are we to explun ether’ Ihe biik closes 
with this question unenswired 

Statt^hcal Method 13 v Prof Truman I Kellev 
(Textbook Scries) Pp xi+tqo (New \ork 
1 he M icmillan Co I ondon Maemill m ind Co 
Ltd 1924) i8i net 

This volume by an edueationist should be of greet 
servvee to those who use statistievl methods in my 
field smee it provides i summary of nearly all if 
not all the methods which have Ivcen proposed for 
measurmg relationship This seems likely to lie its 
chief use but it inclueles also a discussion of frequency 
distnbutions and of Pearson s set of curves with 
chapters on mdex numbers and other special applica 
tions The study begms with data already collected, 
but the mtroductorv chapters outlme the prmciples 
of tabulation and graphical representation Although 
problems are suggested m several chapters, the book 
can scarcely be regarded as a text beJok for beginners, 
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king very condensed m mmv parts with few worked 
esampics but rather is a critical survev In the 
treatment of corrcl ilion much use is made of a symbol 
for ^i-r*as eoeftiiirnt of alien ition ’ Appendices 
supply I list of symbols used i bibliography — which 
is not uptodite is re girds editions of books— and 
in extended tihle of deviates of the normal curve 
Ihc index is small but useful 

h astern England tome Aspects of Us Geography mth 
S pedal Reference to Leonotme Significance By John 
Bygott Pp XV -( (London G Routledge 
ind Sons I td 1923 ) fir net 
In this book the author lias ittempted with a large 
moisure of sue cess to make a geogriphual study of 
agneulturil Fn^lind devotin^ his vttention to Last 
Anglii md Lmeolnshirc Ihe study is comprehensive 
and thoroughly gto„r iphie il In no aspect of the 
subject does Mr Bygott lose touch with the effects 
of loe iticn relief soil md climate md he considers 
the legion in the just is well as the present The 
volume rises far above the rank ot the ordinary text 
liook as i se nous 1 ontnbution to the reeional geography 
of the British Isles I he re is a little overhpping m 
pla es oee isionilly eondens ition would not be amiss , 
md It mi^ht fi ihti‘( the use t the book if some of 
the statistic il mitter was arrmged m tabular form, 

I but these ire ill minor points, and do not mitenilly 
dltric t from i useful v jluine The numerous sketch 
maps ire not the strongest p irt of the book 

R N R 11 

Ihe First D ivt of Mtn as Narrated quite simply 
f r 1 >un^ Re idcrs By f \ Kuinmer (Ihe 
I irth s St rv I ) Pp 293 (I ondon llodder 

and StoUf,hton I td 1923 ) -js (id net 
\i niJi 1 It this little Ixmk dies not call for extended 
noti e It IS worth mention as a tape of educ ittonal 
vv rk will h i« more common m the United States 
thin m Grc it Brilun Mter i preliminary chapter 
dcilmg with eosnn evolution it gives the mom 
outline of the dcvelipment if eivilisabon up to the 
end ol the Stone Vee m a logic el older and an attrictive 
form suit ible for quite v lunt, < hildrtn In the whole 
It keeps furlv closely tj accepted fiet and theory, 
while i\ ending the more fonnal methods usually 
ulopted m the elcnuntari introductions to the results 
of lie hi£olo,^ie il study which hive hitherto lieen 
offend to the Bntish pubh 

An Introduction to Mining Science a Iheoretical and 
Practical Textbook for Mining Student By J B 
toppock and G \ Lodgi (Ion„niins Icclmical 
Handle raft Senes ) Second edition Pp xi i 253 
(London Longmans, Green and Lo , 1923 ) 45 
This book provides a »jund and interestmg rourse m 
elementary science, from the pomt of view of the needs 
of miners It is clearly wntten and is well pnnted and 
illustrated Ihc expenments ire carefully desenlied, 
although It is questionable wnethcr a large class should 
prepare small specimens of mtroglyeenne, and then 
pour them down the sinks, as directed (p 186) In 
the cxnenment on p iso, a bit of ‘ eompo ' tubmg 
is less likely to do damage than glass The technical 
matters are well explained, and the book will be useful 
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Letters to the Editor 

\Tkt Editor dott not held htmstlf rttponnbU for 
opinions txprsssed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part cj Nature. No notice is 
taken of asunymous communications J 

The Polarisation of Double Bonds 
Proes I APwoRiH ANU RoBiNSON in a letter 
under the above title in Naiubl of November 17 
p 722 ruse some objections to a theorv which I 
published in the Phth phtcal Magazine in September 
The hrst of these objections is to the difference which 
I make between the action of an external elect nc 
field on singly and doubly bonded atoms It seems 
to me that such i difference must exist hor suppose 
th It there is a double bond between two carbon atoms 
C, C, the octets of electrons round C, and C, h ive 
four electrons in common situ ite 1 between C, and C, 
If an external electric field acts on the molecule 
tending to in i Ice electrons move from left to right 
some of the electrons held in common may be so 
far displaced from in 1 towards ( , that they c in 
no longer be regarded as shared with t If two 
of these are displ i ed far enough for this to happen 
the octet round C, will lie intact anl C, will be 
saturated while the cx.tet round C, will be reduced 
to a sextet so that C, will l>e unsaturated ind 
chemicilly active there arc still two electrons left 
between Cj an 1 C| to form i singU Ixin I bin ling 
C , and C 4 together If there were originally only 
a single bon 1 between C, C, the octets round 
Cl and C, have only two electrons in common 
if one of these moves so far towards C, that it can 
no longer be regirded is completing the octet 
round C. so as to make this atom unsaturated anl 
active there will only I e one electron left lietween 
Cl and C, to bind them together We should expect 
that they would e isily t ome ap irt and form oppositely 
charge! 10ns Ihus m this case neither of the 
carbon atoms would become active chemically while 
in combination 

Profs I ipworth and Robinson object also that the 
effect of electrostatic induction woul 1 only be manifest 
at the beginning and end of a chain that there 
would be no poles in intermediate positions It is 
however only when the chain is entirely uniform 
that the evidences of polarity would be restricted 
to Its ends To take a very crude illustration if 
we hive a number of cubes of soft iron and plice 
them face to face so is to form i uniform bar ABCDEI 



then if this were placed m i magnetic held where 
the force is parallel to the bar the poles would be 
at or ne ir the ends If however they were arranged 
m diamond fashion 



there would be a senes of consecutive poles at equal 
intervals along the chain If they were arranged like 



there would again be consecutive poles but the 
intervals would be different With regard to the 
objection that my theory involves Kekule s structure 
for the benzene nng 1 used this structure in my paper 
because it was the simplest and most driinite But 
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unless all the carbon atoms in the nng are supposed 
to be the same in all respects almost any theory 
would 1 think lead to analogous results 

Again Profs Lapworth and Robmson say that 
according to the theory given in my paper when 
vinyl chloride is acted upon by hydrochlonc acid 
the result should be C1H,C CH,( 1 and not as I say 
II,C CHCl. I cannot aipee with this at all The 
effect of substituting Cl for H is on the theory to 
produce an electric field which attracts negative ions 
This it IS true will extend to the carbon atom m 
vinyl chlonde which is not chlorinated and make 
it more likely to attract a chlorine atom than it was 
before the chlorine was introduced But when 
another Cl atom is introduced into the molecule the 
carbon atom to which it goes is determined not by 
the absolute value of the attraction m one part of the 
field but by the difference m the attraction The 
Cl atom wdl go to the part of the field where the 
attraction is Neatest and this will be the part of 
the field nearest to the clilonne atom whiih is the 
origin of the attraction so that the new chlonne 
atom will go to the carbon atom which is in this 
part of the held that is it will go to the carbon 
atom ahead v chlorinate 1 J J Ihohson 

Irinity I odge ( ambndge 
November 19 

Experiments on Clona and Alytea 
Tv Natukl of November 3 page 6^3 Mr H 
Munro lox announces that he ilid not succeed in 
repeiting my results in his Ciona experiments in 
Roscoff ampiitited siphons regained only their 
normal length Mr Fox supposes thit the extra 
growth in length of the siphons in my expenments 
was produce 1 by extravagant feeding and not by 
the regenerative activities of the animals 

Before Mr Tox publishes the full account of his 
work which he promises I beg him to note the 
following facts namely 

(1) Ihe two prmcipal cultures (operited and 
control) of my Ciona were placed at the same time 
and at the sime stage of development with the 
sime provision of fo^ in two preciselv similar 
aquaria which stood beside each other The dimen 
sions of these aquana were 300 x 170 x 100 centi 
metres I did not undertake a quantitative estima 
tion of the number of micro organisms present but 
the food available was so for as I could see rather 
on the scanty than on the abundant side 

All the sji^imens in the control culture possessed 
short siphons and therefore the influence of food 
on the length of siphon is excluded 

(2) I am not the first and only observer who has 
noted the super regeneration of the siphons after 
they have been cut oft several times Mmga/zini * 
isserts that siphons amputated three or four times 
at intervals ot a month became longer after each 
regeneration Minga/rini was able in this way to pro 
duce artificially the local varictv macrosiphonica 
found in the Gulf of Naples I fully anticipated 
that the decisive experiment on regenerition and 
inherit ince in Ciona would encounter violent 
contradiction On that account I took care to 
construct this critical experiment out of experiments 
which had already been made by other investigators 
That this was possible in the case of Ciona was one 
of the reasons which led me to choose this species 
Inileed I have had a predecessor (h Schulz) also 
on the question of the regeneration of the Keim 
plasma out of somatic material though his experi- 
ments were made not on Ciona but on another 

> Sull* irfmerazkHie nei Tunkita BoUetlno Soc Nat Napoli Stiiaa 
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t as against any 
1 if only Dorpat 


Aaadiaa (GaveUina) The onlv onginahty which 
I IS the combination of weU known experiments 
and their application to the solution of a problem 
of inheritance 

Barfnrth* after be had discovered (at that time 
in bis laboratory at Dorpat) that the limbs of frog 
larvsB had the power of re^eration laid stress on 
the supenonty of one positi' 
number of negative results Even 1 
tadpoles regenerated their limbs nevertheless W 
result would be established I make the same claim 
for Ciona even if only Ciona from Naples and 
Trieste grow long siphons Finally have perhaps 
only southern populations this power ? 

I make use of this opportunity to refer also to 
Nature of September 14 in which Dr W Bateson 
writes again on the 8ub]ect of Alytes The type 
specimens of my expenments are in the Museum of 
Experimental Development attached to the Bio 
logical Institute of Vienna and are the propert\ 
of the Museum 1 communicated Dr Batesons 
proposal to the directorate an I added as my own 
opmion that I was not m favour of exposing the 
critical specimen of Alytes with nuptial p ' ‘ " 

dangers of a second journey only berause L 

hid neglected the opportunity of examining it 
when he was able to do so Nevertheless I did not 
oppose 1 veto to the directorate sending the specimen 
if they wished to do so 

I was formerly very generous in lending type speci 
mens Viut 1 have infortunately ha 1 very unfavourable 
experiences in so doing Pai l Kammfrlk 

Vienna November ro 


Problems of Hydrone and Water the Origin of 
Flectrldty ih Thunderstorms 
As one of my younger sons remarked to me some 
time ago — it is impossible in these days to get up a 
scrap I I challenge the current explanation we 
cannot yet call it a theory but agam in these days no 
one has care of words every one calls his pet notion a 
theory — of the origin of the electricity wt loose in 
thunderstorms raising thereby an entirely funda 
mentvl issue Yet no one dare face the prot lem In 
these days we have no regard for fun laments our 
care is only for the chimney pots we devote oun>elves 
to polishing these forgetting that often the foundation 
of the house is yet to be built I privately challe i(,c 
the Sage of Salisbury who formerly took some interest 
m electrical phenomena and lightning conductors and 
deigned to consort with us weak chemical vessels 
his replv is proof that he has not seieed my pomt and 
IS up above the world so high that ho caret, only to 
contemplate electrons in transcendental gam not in 
that of the vulgar ramdrop Big as he is he has 
wrapped himself up snugly withm tnc atom and won t 
consider what happens between at ems — when they 
are. molecules and mteract 

I am sorry if I have depressed Dr Simpson 
(Nature Oct 27 p 620) I well know that he bases 
his conclusions upon the experiments he has made 
Unfortunately from the sad expenence of fifty years 
I know that me results of expenments ore often to be 
interpreted m opposith and equally plausible ways 
Lenara and Dr Simpson so far as I am able to judge 
have made experiments on very similar Imes the 
conclusions at which they amve are different however 
ram too is sometimes negative sometimes jxisitive 
1 ask that exact stock may be taken of the work and 
that we may know precisely what it is that has been 
measuiwl The feeung is upon me that the circuits 
dealt with were not so simple as p supposed 
We chemists are in grave difficulty Physicists 

• SiadiUs bxtnmilluadv FMutenftiwnaoiuflaiif? Ank iWm 
Unit vol 1 l«94 
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seem not only unwilbng but also unable to gram the 
spmt of our work we are therefore forced to dabble 
m their field and naturally feel far from safe m deahng 
with electneal problems — though some of 11s have no 
hesitation m pronounemg on the electneal in ards of 
the atom If the physicists had sympathy with us 
they would long since have tutored us and not allowed 
us to talk the nonsense we have mdulged m all these 
years on the subject of ionic suicide in solution 

1 am really pwny? a problem far deejier than that 
considered by Dr Simpson Whether energy bo let 
loose in the division of big r undrops or when small 
ones unite matters relatively little to me — what I 
first want to know is whether m such a hquid circuit 
the energy would appear otherwise than as heat 
whether in fact electneal ene^ c in get loose from an 
electrodeless liquid circuit This seems to me to be 
one of the fundamental problems to be solved m 
connexion with chemical change m solutions The 
fire IS a far more potent display of energy than a ram 
shower yet we have no evidence of electricity bemg 
stormily loosed from it however strong the draught up 
the chimney I would bog for a Roland from Sir 
Oliver m this connexion if he cannot meet me I 
woull ask some other Kmght Physical to make his 
proclamation on the issue I have stated or m some 
way confound my inconvenient if not improper 
curiosity concerning an ordinary but always entran 
cing phenomenon As to an external source ultra 
violet ra liation must be doing somethmg m the upper 
atmosphere Hi'iry E Armstrong 

The Gorilla s Foot 

Since I have examined and sketched the feet of one 
or two lead gorillas m the Zoological Society s Gardens 
may I be permitted to say that no one acquamted 
with the foot of this ape can dissent from Sir Ray 
Lankester s con lemnation (Nati. hf Novemlier 24 
p 758) of the photograph of the cast of the foot of 
the Kivu specimen published by Mr Akeley ’ T^ 
photograph successfully conceals the fundamental 
resemblance so far as mobility is concerned between 
the hallux of the gorilla ind that of monkeys and 
suggests a resemblance which loe” not exist between 
the hallux of this ape and of man It is therefore 
entirely misleadmg but it is quite m keeping with 
Mr Akeley s statement that the big toe in me gonlla 

has grown away from the thumb which is useful 
m climbing towi^s the big toe useful for walkmg 
{World s Work October 19^2 p 377) 

Without any reflection bemg c.i8t on Mr Akeley a 
bono fides that statement may he dismissed as m 
correct and as attesting the authors unfamibanty 
with the structure of the gonlla s foot Admittedly 
the hallux of the gonlla like that of any monkey can 
be stretched forwards so as to he m contact with the 
adjoining edge of the next toe but it cannot take 
up that position without forming a long and deep 
mtegumental crease on the sole of the foot To the 
failure of Mr Akele> s cast to reproduce this crease 
showing the mobihty of the hallux must be noamly 
assimed the flctitiously human appearance of his 
photonaph of the gonlla s foot It is to be hoped 
that the duplicate cast will not be exhibited m the 
Natural History Museum without a label clearly ex 
plainmg this misleading defect R I Pocock 

November 26 

Notf — While this letter was m the press I saw at 
the Natural History Museum the duplicate cast 
above referred to It shows quite clearly the deep 
crease mentioned and the deceptive photograph 
would have revealed it if proper attontion had been 
paid to the direction of the light 

November 29 
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Colour Vlalon and Colour Vision Thoory 

In his letter on thw subject which appeared in 1 
Nature of September 29 p 47^ Dr Fdntlge Green 
ipparcntly promised to deal with my explanations 
when these were given In reply 1 selected two in 
which the full reTSonmg hid been given and I 
mvited him to implement his undertaking In his 
letter m Nailrl of November 10 p 687 he ap 
parently declines to do so and passes his burden on 
to the reader 

In none of his letters his Dr I dndge Green 
attempted to discuss m> proofs or indications of the 
proofs lut on the contrary he lias in each letter 
merely made fresh assertions of other cases in which 
he presumes siimlarlv that the tnchrom itic theory 
IS incomjjetent Nevertheless ignormg the absence 
jf discussion on his put 1 took up eich fresh 
assertion as it came and deilt with it as with those 
which preceded In his present letter he repeats 
the process brmging forward three new cases 
Since in one of thise he ileals with a statement of 
mine ( Colour \ision p 151) 1 shall as before 
discuss these new examples Jso though that pro 
tedure cannot be continued indefinitely 

He seems to agree that my explanation of the 
absen e of shortemng of the spectrum at the red 
end after fatigue by yellow light is sound if the 
presumption m ide lx, true But he asserts that the 
presumption is inconsistent with the work of Konig 
Abney ind others I he presumption is that all 
three sensations arc stimulated by yisible light of 
any wave length Now Dr hilndgt (ireen is wrong 
in asserting that this presumption is inconsistent 
with the uork of Konie Abney and the others It 
IS certainly mconsistent with the presumpttm made 
alternatively by these investigators which implied 
that the re<l sensation iloiie was stimulated by light 
neir the red end of the spectrum But the uork 
never proved the correctness of that presumption 
which like the other was quite a legitimate one 
nevertheless lor all conclusions regarding colour 
mixture obtainable by one set of fundament Us 
are necessarily obtamablc by any other set hnearly 
related thereto The only type of work by which 
discrimination between two othtrwise suitable sots 
of fundamentals is possible is work which leals 
with phenoineni related to the seiisitions by a 
non line ir law That condition was apparently 
unknown to Abney and so he adopted the not 
necessinlv true view that his selected fundament Us 
were absolute They are certamly verv convement 
for observ ational work 

Dr h dndge Green then says that my explanation 
does not explain why there ts shortenmg of the red 
end of the spectrum after fatigue by red light Now 
that IS an entirely separate point to which my ex 
planation was not directed But the tnchromatic 
explan ition thereof is quite sunple and straight 
forward The theory never asserts that hghts of 
two different wave lengths (yellow and red hghts m 
the present case) will necessanly produce the same 
fatigue effects m any given region of the spectrum 
The law -of fatigue is not yet known but the fatigue 
parameters used in the tnchromatic theory are 
adequate fully to express it whenever they are 
formulated as functions of the vanous conmtions 
which can afiect fatigue It is the absence of re 
cogmtioa of these and similar features of the mouldmg 
of the tnchromatic theory which has led Dr hdndge 
Green mto the erroneous statements unfortunately 
made by him so frequently regardmg the powers of 
the theoiy 

Dr Edridge Green next raises another new pomt 
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m saymg that I do not explam Shelford Bidwell s 
crucial experiment namely that his red bonders are 
not seen with spectral yellow light but are seen with a 
mixed yellow m'lde up of red and green matching 
it Now Bidwell s expenment is in no sense crucial 
The tnchromatic theory has no a prtort expectation 
that a pure yellow hght and a mixed yellow hght 
shall have the same effect with regard to bomer 
colours any more tlian it has with regard to fatiguQ 
That IS entirely dependent on the nature of the actions 
and interactions which are involved a question on 
which the theory makes no fixed forc^omg pro 
nouncement It is a matter for physical and 
physiological investigation ^hen that inquiry is 
settled the theory v^l incoi^rate the result as an 
aid to the formulation of the parameters m terms 
of known quantities just as in the case of fatigue 
discussed above I he theorist welcomes Bidwdls 
observations and he is willi^ to give a similar 
welcome to those made by Dr Fdridge Green 

The third and last new case is in the same position 
Dr F dndge Green cites the gradual disappearance 
of the positive after image of a spectrum which 
proceeds successiv cly from the red to the violet end 
He says that the tnchromatic theory states that the 
positive effect of the red sensation disappears before 
that of the green Ihe statement applies if we 
adopt (say) Abney s fundamentals but might require 
modification otherwise Vet that is not of any 
essential importance But he proceeds to sav that 
in an absolutely dark room if pure spectral yellow 
light bo thrown on i white screen and a flicker 
apparatus rotated slowly in front of it the yellow will 
not change its hue on the trichromatic theory it 
should become green The results are quite different 
when stray hght is allowed to fall on the screen as 
well Now while the trichromatic theorist will 
welcome any such verificl data he cannot admit 
any compulsion towards the expectation tliat the 
colour should become green The conditions of the 
retinal illumination arc entirely different m the two 
cases bo the results of the observations can only 
furnish information regarding the manner of variation 
of the decay parameters and of the thresliold vdues 
as functions of the illummation and its duration 
and its quality of the length of the rest interval 
and also of the areal distribution of the illumination 
1 im glad that Dr 1 dndge trreen has brought 
forward these three examples for thev are typical 
of many cases in which the views of writers on the 
subject have been odvirsely affected by the stereo 
typing of ideas which while being appropriate 
enough to the strong restnctions projjerly imposed 
m the earlier stages of the theoretical development 
have long since been removed W Peddif 

University of St Andrews 
November 10 


Late FertfUeatlon and Sax-Ratio in Trout 

Mrsic* has shown that m rainbow trout late 
fertilisation — » e the retention of ova withm the 
body of the female after they are fully npe — results 
as it does in frogs (Hertwig • Kuschakewitsch •) m 
an increased percentage of males m the ofispmg 
This IS due (as also m frogs — Hertwig ♦) to the trails 
formation mto males of some of the young animals 
which bad started to develop as females Ihe only 
difference between the frog and the trout is that 
whereas m the former case toe short penod of a days 
delay will cause all females to become transformed 

> Mnlc im Anh fiSn. Utch o8 129 
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into males m the trout a much longer pcnod in 
fact the utmost which the female parent will stand 
— 31 days delay — will only raise the proportion of 
males to about 67 per cent 
Working with the brown trout with shorter 
(4 14 days ) periods of delay I have obtained results 
of the same kmd but not so marked * 

It was thought that it would be interesting to try 
the effects of delay outside the bodj Accordingly 
on December 13 1932 all the ova of a largi feiniie 
brown trout were stnpped mto a basin One portion 
(lot A) were fertilised immediatelv 1 he rest of the 
eggs were left in the basm in the small amount of 
fluid which comes away with them but without the 
addition of any water although m a moist atmosphere 
A second lot (B) was fertilised 2 days later and a 
tlurd and final lot (C) after a total delay of a days 
The sperm of the same male was used for all fhree 
fertilisations 

The survivmg young trout were preserved m 
October 1923 All which had died after hitching 
were also preserved and all but 4 of these could be 
sexed I 

The results may be tabul itcd as follows | 


None of the vination shown W these male percent igcs 
IS statistically significant For example the differ 
ence between the percentages of A and B (totals 
sexed) is 2 i with a P 1- of 3 39 and that 
between those of A and C is 4 7 4 oii Pven that 
between those for C died after hatching and 
C killed Oct 1023 u. only 215 7 84 and must 
therefore be treateil as an error of random s impling 
Thus the treatment has « » effect upon the sex ratio 
1 he mortahty rate on the other hand is markedly 
affected by the treatment This is especially not itk 
m the death rate before hatching but even after 
hatchmg although the controls show the abnormally 
large death rate for the first ten months of 26 7 per 
cent (due to an exceptionally bad attack of fungus 
disease) that for the treated ova is more than twice 
as great Mrsic (loc at ) found that over ripeness 
within the body of the female exerted a deleterious 
effect upon the young fish as hid been previously 
shown for frogs by Witschi* But in neither case 
was the mortality nearly so great as m these expert 
ments The mcreaserl mortality was thus merely 
something inadental to any abnormal treatment 
but the two treatments of delay inside and delay 
outside the body exert quite different effects m other 
respMts upon the unfertilised ova 

The sex ratio of adult (3 and 3 year old) trout 
both brown and rambow reared in captivity is 
I am informed by Mr Stevens Manager of the 
Midlands Fishery at Nailswortb close to 66 per cent 
^ <J in his experience What brings about this 
marked increase m the number of males is not known 
(in all recorded experiments the sex ratio of young 
nsh 6 10 months old is close to i 1) Different^ 
elimination of fern lies after attaining maturity would 

* Hniley loij Scwict ]8 lot 

• WltKhl Btol /xOnilM 49 97 
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appeir to be the only method by which it could 
come about but the reason for this remains obscure 
1 should like to take this opportunity of expressing 
my thanks to Mr btevens without whose interest 
and help I could not have earned out the work 
The expenses were defrayed out of a grant from the 
Royal Society Julian S Huxlby 

New College Oxford 

P S — I have just heaid fiom Mr Rowland Hazard 
the owner of one of the largest trout liatchenes in the 
L nitcd States that the sex ratio of adult fish in his 
experience vanes considerably fi om j e ir to year This 
year it has been about <58 per cent J (J in 40 000 
fish but in most years the excess of males is less 


Is the Pentose of the Nucleotides formed under 
the Action of Insulin ? 

Wf have read with interest the letter from Mr 
C Berkeley m Naturf of November 17 p 724 
Kefcmng to the substance found m animal tissues 
after insulin which gives the o naphthol reaction 
but IS without reducing action on copper salts he 
suggests that our failure to find 
reducing power after hydrolysis by 
acids may be due to a pentose 
constituent going over to lurfurol 
an 1 bemg lost by volablisation 
Ihere are reisons which make it 
unlikely that this is the case Wo 
find that on boding a solution of the 
substance in the presence of 8 per 
cent hydrochlonc acid for thim 
hours there is no measurable change 
in the optical properties of the solu 
tion This does not exclude the 
possibility of loss of pel lose sugar 
owmg to conversion to furfurol since the opbeal 
propel ties of the residue may have been altered 
with the result that no change would be observed 
On the othir hand the substmee gives httle mdica 
tion that it contams a pentose The modification 
of the a naphthol test in which strong hydrochloric 
aci I 18 us>»tr in place of sulpliunc would be likely to 
indicate tl e piesence of pentoses by a rapid appear 
ince of a puiple colour 

Using this test a positive reaction is obtained only 
shortlv after the sugar has been extracted from the 
tissue and then only faintly Ihe substance is 
dried with difficulty at room tcnipciature tn vacuo 
over sulphuric acid At the end of this period the 
o naphthol reaction (using sulphuric acid) is given 
with diminished mtensity and m the course of weeks 
It may disappear entirely The a naphthol test is 
extremely sensitive and smcc raanv proteins and 
their derivatives give a positive reaction it is t erhaps 
necessary to eraphisise that the mtensity of the 
colour given bv the substance in question as well as 
the method of extraction employed point to the 
substance being of a true carbohyefrato nature 
Indications have been obtained that the substance 
is present in normal tissues 

Dudle> and Mirnan (litvchetn Jour 17 p 434 
1923) have shown that glycogen disappears almost 
entirely from the liver and muscles after msulm 
convulsions The fact that the blood sugar of 
animals m convulsions may be restored to the normal 
level and the animals be recovered by injection of 
such substances as adienalm or pituitrm without 
injection of glucose suggests that the carbohydrate 
reserves of the body hav e been converted into some 
form otlier than glycogen 1 hat the Islets of Langer- 
hans tissue contain unusually large amounts of 
pentose compounds is of great interest, but this 
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fact need not lead to the conclusion that the function 
of insulin IS to convert the sugar reserves of the body 
into pentose denvatives L B Wintfr 

W Smith 

Biochemical I aboratory 
Cambn Ige 

Fixation of Human Embryologlcal and 
Cytologlcal Material 

Ir IS known thit it is very difhcult to obtun well 
preserved human matirnl 1 ew medical men renbse 
that hve or ttn minutes after the tissue his been 
removed or after death plasmolytic changes super 
vene and in the fixed and stained sections the 
chromosomes have clumped bidly and the delicate 
lipoid cytoplasmic organella, hive become abnormal 
or completely miceriteil Recently 1 hive been 
studying certain human material and find that 
nearly every type of histological preparation lan be 
made from two fixing fluids as follows one of the 
surgeon s assistants is giv en two bottles one of Da 
Fanos cobalt nitrite formalin fluid ind one of 
Regaud s formahn bichromate flui 1 Pieces of tissue 
as large as the thumb may be thrown into these 
bottles and afterwards cut into smaller pieces when 
they have been brought to the laboratory It is 
belter ihange into new fluid at once especially 
if the organ is very vascular and the fixing flui 1 
mixed with blood 

i or human material I find that fix ition overnight 
in the Di Fino fluid gives the list results Next 
morning some of the pieces are tiken through as 
usual for Da lanos method ( Miirotomists Vale 
mecum p 4^7) but other pieces arc wisliel in 
distilled water for ten or fifteen minutes ind trans 
ferred sonic to 2 per cent OSO4 others to C hanipy s 
fluid (chrome smium) The OsO^ pieces ire uscl 
for the Sjovall method (\bid p From this 

bitch of material originally fixed in Di 1 ino one 
gets sections which generally show the iiiiur C olgi 
apparatus (Di 1 ano and Sjovill) the initochondm 
(chromt osmium and sometimes Sjovall) ncutril fit 
and lipoids (ihr meosniium) and goner il nuclear 
btruitiiris an 1 mitochondn i (l)i I ano fixation stain 
ing m iron hamiloxylin) 

I he other batch of material fixel in Regaud s 
formol bichromate is paitly earned through for the 
Regaud Bensley Cowdry method (if \d p 324) but 
other pieces of tissue are taken through Schndde 
(ibid p 325) These methods give the mitochondria 
(Regaud) mitochondria and fat (Schndde) an 1 sucli 
sections stain mcely in safrinin — light green ind 
in \1 inn s methyl blue eosin For secretion mil 
excretion granules rymogen yolk fit Oolgi ap 
paratus ind mitochondria these two batches of 
material will give complete results 

hor chromosomes a batch of matenal in some 
Bourn formula (»6id p 306) is recommended 

J Bromti, Oatenby 

Zoologic il Department Dublm University 
November 7 


Linnean Nomenclature 

In the admirible review of Dr Daydon Jacksons 
Linnxus (Nature November 17) there is one 
paragraph (last on p 713) from which I am not sure 
that I extract all the meanmg Ihis may be because 
I am a systematic zoologist ind not a botinist but 
I did bemn mv work on those lines with the study of 
I mn6 s ^ Plulosophia botanic i 1 h it book taught 
me that the nomen trxvxaU was no entity merely a 
part of the nomen spectficum which consists of the 
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nomen icnertcum qualified by the nomen irtvtak 
Thus man being the genus a good man is the 
species but g<^ cannot stand apart from 
man for it is relative to man alone Now 
take your good man and make him an admiral he 
may be a Md admiral Is that what the reviewer 
means > Docs he imply that if a species be nghtly 
transferred to mother genus the nomen invtale is 
open to eh itigc ’ If this be his meanmg then it 
seems to ignore the distinction between a mere name 
and an epithet When Jane Smith marries John 
Brown she becomes (by custom) Jane Brown She 
may thereby even change her nationality but she 
remains Jane and that is how we identify her 
although Jane by itself is mcamngless 

What then some of us are askmg are the philo 
sophical positions from which we have retreated 
what are the sound scientific principles we have 
abandoned > F A Bather 


1 RiQRET to learn that one of mv remarks has 
provetl obscure to zoologists \ note by Linmus 
thatnoMRM spectficum stne genenco est qua\% ptsMlum 
sine campana is accompam^ bv a cross reference to 
the denominational canon nomen spinficum nne 
generic cst quasi campana s%ne pisttlh The goncralis i 
tion of the cxcmplir lends emphasis to the axiom 
embedded in the canon That axiom was almost 
universally accepted by bot mists in Oieat Britain 
until 1905 when representatives of their science in 
inti m itional congress assemble 1 decided by a 
mijoritv vote that the two portions of i n)men 
spr tficum may receive differential treitmont 1 am 
s it sfie I tint in reaching this lonilusion the botanists 
who constituted the majority when that vote was 
taken ibatwloned sound scientific principles and 
retreafel from a philosophical position secured bt 
Linnaus for lotmv It may be thit roologists 
regarl as justifiable the bot inical praiticc wmch 
Ignores the ixiuni accepted here until ij05 if so 
then IS no more to be said But tliat further mis 
un Icrstanding be avoide 1 I may explain that I 
accept the principle of government by mijonty 
white ver lx the merit in civic life of conscientious 
objection ind p issivc n sistancc I regard both as 
unsuit ible methods in descnptive seience 1 his does 
not depnvc me of the nght when dealing with the 
te lehing of I innacus to express my eonvielioii that 
Ihc practical application of i particular I innean 
canon which previiled before IQ03 was sound and 
that the alteni itive practice which obtains in botany 
to day is less satisfactory I may add that I have 
not bad m mmd any of the methods in use m the 
denominition of individuals but the teaching of an 
Fnglisb naturahst contemporary with I inmeus in 
respect of analogous reasonmg 

Ihl Rtvifwer 


Bessemer Steel 

In a review m the issue of Nature of November 17 
p 716 of the second volume of Roscoe and Schor 
lemmers Treatise on Chemistry the following 
sentences occur — The revisers have been perhaps 
a little too careful in retammg old matter m the text 
The full details which are still given of the Leblanc 
soda process and of the Bessemer process for steel 
are really of historical mterest only now that the 
last Leblanc plant and Bessemer converter have been 
shut down 

I have consulted the Statistical Bulletin of the 
National federation of Iron and Steel Manufacturers 
which ipves the official figures of steel production m 
Great Bntam at the present time and I find that m 
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September 1923 37 000 ton^ were manufactured by 
the aud and 9000 tons by tbe basic Bessemer process 
Very large quantities of basic Bessemer steel are bemg 
made in Germany and Belgium at the present time 
So far therefore as the above quotation relates to 
the Bessemer process it is entirely macciirate and the 
revisers are quite justified in giving detiils I he 
funeral of the Bessemer process has frequently been 
predicted but it has never taken place 

H C H Carflnier 
K oyal School of Mines 
South Kensington London S W 7 
November 19 


Prof Carpenter is evidently nght and I am glad 
flat he has corrected my mi&t'ike in reference to 
the Bessemer converter — the statement as to the 
1 eblanc process was I believe correct It would be 
of mterest however if Prof Cirpenler could give the 
date of construction of the last new Bessemer plant 
erected in Great Britain for steel manufacture If 
new plants are not being constructed the view that 
the Bessemer process for steel is really of historical 
interest onlv ’ would not be altogether unjustified 
smee this process would then rank like the h insom 
cab as one of the pioducts of the \iclonan age of 
which the usefulness is likely to dimmish rithcr than 
to inaeoso in the twentieth century 

iHF RT VIEWER 


The Spectra of Fifth Group Metals 

Wt have photographed the alisorption spec trum of 
bismuth and ilso the siicctrum of the thermionic 
discliarge at potentials ranging between a ind ' 
volts Several stages m the excitation ot the 
spi ctrum ind it le ist tivo classes ot spark hues have 
been recognised O4 arc lines have Ictn classified 
TTie spectrum of the neutral atom is ch iroctcnsc 1 by 
wide doublets and most of the energy levtls s far 
identified ire of p type 

hlectncal measurements of the ircing potential and 
potenti ds of inelastic impact were made bv two of 
the iiithors and the late Dr Oswald Rognlcv in 191 S 
they found inelastic collisions at mtervals of 2 « 02 
volts and lomsation at 8 o o y volts The intci prel i 
tion IS as foUoivs 

The first resonance potential 2 o soils repres its 
the mean of the excitation voltages for stvewd weak 
spectral lines of the type mp-np At 4 o volts we 
obt im the strong rates ultimes W 30O7 ind 4722 A I 
h xcitation stages above 5 volts are dilficidt to stpa 
rate The first spark spectrum ippears ne ir 14 volts 

The absorption spectrum at 800° looo C shows 
Im™) due to the atom and promment bands which 
have not been described previously A group of 
seventeen bands hes between 2874 and 2O72 A U 
whde a second group extends from 2205 A U toward 
shorter wave lengths At lower temperatures the 
bands disappear though the lines still may be re 
cognised ^ey be at soby 2276 2230 2228 and 
i95ii AU and all originate on the lowest energy 
level of the atom No absorption lines arising from 
other levels were observed even at a temperature of 
1050° C 

Practically all the arc hnes of arsenic between 3119 
and 2000 A U can be classified by means of constant 
difierences found by Kayser and Runge {inn d 
Pkystk V 52 1894) We have discovered a few 
additional classifications This spectrum is remarkable 
in that it possesses no hues m the visible region There 
18 a range of 38 000 cm ^ and another of 32 000 cm * 
in which no energy levels have been found If there 
are energy levels m these regions they can probably 
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be detected only by the discovery of new hnes or 
the utilisation of hnes at present listed in the spark 
spectrum 1 he potential of melastic impact 4 7 volts 
given by hoote Rognley and Mohicr {Phys Rev 
13 59 1919) corresponds to the mean of the wave 
numbers of the rates ulttmes The classification of 
the spectrum shows that the ionisation potential must 
be at least 10 6 volts while the expenmental value 
IS ti 5 volts 

Arthur F Ruark 
I L Mohi eh 
Pail D 1 ooie 
R L Chinault 

Bureau of Standards Washmgton D ( 

November 8 


Iracta for Computers 

I REGRET that certam errata have been found in 
No III of the alxive Tracts As they might cause 
confusion to any one computmg from one of the 
formula: affected I have had an erratum slip printed 
which can be obtained by purchasers of the above 
series by sendmg a st imped and addressed envelope 
cither to Mr C F Clay Cambridge University Press 
Fetter Lane EC4 or to Ihe S^retory Biometric 
Laboratory Univ crsity College Gower Sst W C i 

Karl Pearson 

Biometni I aboratory 

University College I ondon 
November 17 

Mesozoic Insects of Queensland 

I I ST the reference in Nature of July 7 p 20 to 
Quemsl in I Geological Survey Public ition No 273 
imj lead naders to think that the account of the 
Colcoptera is the first publtsheil work on the insects 
from the spe inch Siam contammg insect timains at 
Ipswich I would point out tbit a series of papers 
dealing with these insects has alreidy been pu bitted 
by Dr R J lillyard (Quitnsland Geol Survey Pub 
243 1916 and Mes020ic Insects of Queensland 
Nos I to 9 Ihroc Lmn Soc NSW 1917 to 1922) 

A B Walkom 
S ecretary 

Linnean Society of New South Wales 
Syilney October 2 

(.The paragriph to which Dr W ilkom refers w^s 
intended to du-ect attention to a particular piece of 
work and no attempt was made to mention earlier 
pubhcations on the same subject though the con 
tributor was familiar with them — FoiroR Naii re ] 

Hafnium or Jargonium 

The recent discovery of hafmum m minerals con 
taming zircomum serves to renund us of the discovery 
of jargonium 1 y Sorl v m 1869 (Chem Neus vol 20) 
lie found that many zircons contained as much as 
10 per cent of he new element Ihe two closely 
related elements zirconium and jargonium could be 
most readily distinguished by spn troscopic methods 
Sorby and Jorbes found that there was such a marked 
difference in the solubilities of the chlorides m strong 
hydrochlonc acid that it was possible to make a 
qualitative separation Three years later Cochran 
mvestigated this subject and suggested that zircoma 
and jargonia were identicd My object m bnngmg 
this matter before readers of Nature is to suggest 
that the work of Sorby may possibly entitle him to 
rank as tbe discoverer of the new element of atomic 
number 72 and that jargomum may have pnonty 
over hafmum and cdtium T L Walker 

Umversity of Toronto 
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Solid Solutions and Inter-Metallic Compounds. 


By Dr Walter Rosknhain, FRS 


IV/fFTALLURGICAL research during the past 
twenty jears has lieen largely devoted to the 
study of alloys and as one result we now possess a 
senes of more or less compheated cquihbnum diagrams 
representmg the constitution of most of the bmary 
and of some of the ternary systems While on 
one hand, mereasing accuracy of methods has rendered 
these diagrams far mure complex than was at first 
supposed, a careful exammation of those which are 
most thoroughly established suggests that, widely as 
they vary among themselves, there are certam regulan 
ties which pomt to some common fundamental pnnaple 
which, if once grasped, would exhibit these vaned 
diagrams as parts of an intelligible whole Fortun 
ately, at the time when this great mass of disconnected 
knowledge lies awaitmg synthetic treatment, the 
results of X ray analysis applied to the study of the 
mner structure of crystals have become available 
As the result of an endeavour to apply these results 
to the explanation of the behaviour of alloys systems, 
the wnter has amved at a theory which, on a simple 
basis, promises to afiord an easy explanation of many, 
if not of all, of the properties of alloys, and to afford a 
much deeper msight mto the nature of solid solutions 
and of inter-met^c compounds and through them 
to throw new light on the n iture of mter atomic 
relationships 

Ihe theory m question lias been fully stated in two 
recent papers, and need only be briefly summarised 
here* A metallic solid solution is an aggregate of 
crystals which, when in equihbnum, are homogeneous 
m composition so that both the solvent metal and 
the solute metal are present in the same proportions 
m all the crystvls Ihc present theory of the con- 
stitution of such crystals is based on three funda 
mental principles, the first of which has now received 
considerable experimental vcnfication, while the other 
two appear to follow almost unavoidably The first 
18 that i solid solution crystal is built up of the two 
lands of atoms those of the solvent and of the solute, 
upon a single space lattice wluch is, substantially, that 
of the sohent so that the atoms of the solute may be 
regarded as being simply substituted for on equal 
number of xtoms of the solvent on the parent” 
lattice Aleasuremcnts of the lattice constants of 
certam groups of sohd solution alloys and comparison 
of the results with the measured densities of the alloys 
ha\e stronglv confirmed this view The evidence 
already obtamed indicates tliat this is the inner 
structure of practically oil mter metalhc sohd solu- 
tions, but some room for doubt may still exist m 
regard to certam metalloids, such as carbon or 
phosphorus 

Next m a crvstal built up in this manner of two 
lands of atoms ui>on a smgle simple space lattn e, the 
mference can scarcelv be avoided that a certam degree 
of distortion of the lattice must result The nature 
of this distortion must depend upon the character of 
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the two kmds of atoms concerned , there may b« 
either expansion oi'" contraction of the parent lattice 
and this may be either mamlv local or mamly general 
The degree and nature of this distortion will depend 
upon the extent to which the solute atom differs from 
the solvent, and also upon the general character ol 
the solvent lattice but these are details which nteo 
not be considered here We may pass on to the third 
fundamental conception— that the extent to whicl 
any given space lattice can be distorted and porticu 
larly expanded, is strictly limited— that there is, in 
fact, for each pair of atoms a Imutmg distance beyond 
which the bond between them — whatever its nature- 
ceases to act I his rule of a limitmg maximum lattice 
constant or parameter leads to a senes of intcrestmg 
inferences Thus a uniform undistortcd lattice oi 
a pure substance will he uniformly expanded by heal 
until the hmitmg parameter is attamed , at this point 
the atoms throughout the lattice will lose thrir powei 
of cohesion and the crystal melts In a solid solution 
crystal, the lattice may be locally expanded by the 
presence of solute atoms, under thermal expansion 
those expanded regions of the lattice will reach the 
limitmg parameter at a temperature where the lest 
expanded portions of the lattice are still well below 
the limitmg value , the result will be commencement 
of fusion m those regions of the crystals nehest m 
solute and the formation of a hquid richer in solute 
than the remammg sohd This consideration explains 
why m solid solutions, we generally find d melting 
range instead of a smgle meltmg point Where the 
solute atoms cause expansion of the lattice the melting 
temperatures will be depressed by successive additions 
of solute On the other hand, where the presence of 
the solute atoms causes a contraction of the solvent 
lattice, there will be a nse of meltuig pomt and the 
first liquid to lie formed on fusion is richer in solute 
than the residual sohd These latter inferences have 
been stnkmgly venfied m such cases as those of solid 
solutions formed by the addition of palladium to 
silver or of nickel to copper 
A considerable number of further inferences can be 
drawn from the three fundamental pnnnplcs of the 
present theory of the inner structure of sohd solutions 
— ^for example, the stnkmg inverse relationship which 
IS found to hold between the solubility of one metal 
m another and its hardening effect upon it, and the 
relationship between the hardness, high meltmg point, 
and high elastic modulus of a metal on one side and 
its power of formmg sohd solutions on the other 
The theory has even made it possible to suggest an 
explanation of the properties of metals and alloys 
in regard to electn^ cohductivity Whatever the 
true mechanism of electric conduction, there can be 
no doubt that it is associated with the movement of 
electrons through the metal , it is now su^ested that 
where the atoms be on perfectly straight Imes on the 
space-lattice the movement of electrons is entirely 
unhindered and the metal m that state should exhibit 
super conductivity This can only be fully reahsed 
very near the absolute zero, smee at higher tempera- 
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tures the thermal agitation of the atoms disturbs their 
perfect ahgnmcnt even m a pure metal Smee it is 
suffiaent for one hne or at most a few Imes of atoms to 
be perfectly straight at any given mstance — smcc 
such a single Imc would conduct infimtely well — super 
conductivity must set m at a temperature slightly 
above and not only at actual absolute zero In a 
solid solution cryst^, however the atoms can never 
attain perfect ahgnment owing to the lattice distor 
tion and consequently the electneal conductivity of 
i solid solution will always be relatively very low 
and even at absolute zero, real super conductivity 
cannot occur Further, smee the solid solution lattice 
IS considerably distorted to begin with the disturbmg 
effect of thermal agitation will be relatively much less 
than m a pure metal m certain circumstances mdeed 
thermal expansion may partially relieve the distortion 
— those cases m fact whei;e solid solubility mcreascs 
with rising temperature Consequently, m solid solu 
tion alloys the temperature coefficient of electrical 
conductivity will be much lower than m pure mctils, 
while m some special cases it may even bee c me neg itive 
Ihe theory as compansm of these inferences with 
well known facts at once indicates offers at all events 
a good qualitUivc cxplanition ind it a later stage 
even quantitUivc prediction ol electnril properties 
should he possible The difficult> here and indeed 
throughout tlie theorj in irrivin„ it nument »1 results 
lies in the f let th it while the aver i„e distorting » e 
expanding or contracting effect of dissolved atoms on 
a lattice — cm lie measured with considerable ease 
and accuracy by the aid of X riy spectrometry the 
maximum local distortion cannet as yet be deter 
mined directly When this difficulty has been over 
come considerable further progress should become 
possible 

We may now briefly consider inter metolhc com 
pounds These are known to metallurgists from the 
occurrence of certam kmds of smgular pomts on 
equilibrium diagrams and from charactenstic features 
of micro structure and of physical properties but 
there are a number of alloys m which the existence 
of definite compounds has hitherto been regarded is 
doubtful Agam, the results of X ray anal>sis com 
bin d with the indications of the above theory, proie 
helpful Very typical of uiter metallic compounds is 
the body CuAl, found m copper alummium alloy 
It is a hard brittle body, tendmg to crystallise in 
well formed long needles Its atomic structure has 
been determined by Dr Owen and Mr Preston at the 
National Physical Laboratory The lattice structure 
IS shown m the accompanymg diagram (I ig 1) The 
most striking feature is that certam pairs of aluminium 
atoms approach one another within a range, centre 
to centre of only a 43 Angstrom units In an 
alummium crystal the lattice constant is 4 85 A and 
the closest approach is a 86 A, and it would be quite 
impossible bv the application of external pressure, 
for example to force the atoms so closely together 
as they are placed m the compound The mference, 
which IS justified by comparison with the known 
lattice structures of other chemical compounds, is 
that the very much closer approa h of atoms m this 
manner is a charactenstic if not ihe charactenstic, 
feature of chemical combmabon as» distmrt from the 
NO. 2823 VOL iI2] 


cohesion bondmg which occurs m the buildmg up 
of a crystal It would seem m the present case, that 
the topper atom which is combined with the two 
alummium atoms has taken away or absorbed some 
thmg from tlio aluminium atoms which now allows 
them to come much closer together This may well 
be the absorption of certam exterior electrons bj the 
copper atom whatever the detailed mechanism may 
b< it is probably the essence of chemical < ombination, 
and furnishes us at once with a definite entenon for 
distmguishing between solid solutions and compounds 
At first sight one might perhaps expect that mter- 
mediate closes of structure should be found m which 
tlie inter atomic distani es might be only slightly less 
than m the typical solid solutions If our current 
views of the structure of the atom in shells or 
layers of electrons is correct however this should not 
be the case , we should find cither substances m which 
there is nothmg more than cohesion bondmg” 
without closer approadi of the atoms or bodies 
m which the atoms art drawn closer bv a definite 
step 

There is a further distinction which can be inferred 
from the present theory In a body of the sohd 



solution type atoms of one kind are readily replace- 
able by atoms of the other m a compounJ, on the 
other hand it would be difficult to conceive of any 
atom being leplaced by an atom of the other con- 
stituent In the LuAlf structure for example, it is 
scarcely possible that any of the alummium atoms 
could lx replaced bv a copper atom This very defimt* 
inference is venfied by reference to the equilibnum 
diagrams of alloy systems m which typical well defined 
compounds are to be found— these bodies never 
exhibit any appreciable amount of dissohmg power 
for their constitumts If wo may extend this view 
to those cases which, metallurgically are still regarded 
os doubtful It will at once serve to classify them mto 
compounds ind solid solutions respectively A well 
known group of alloys of this kmd is the copper zme 
alloys (brasses), which exhibit a senes of sohd solutions 
generally call^ the alpha, beta, and gamma phases 
These arc micrographically distmct, and vary widely 
m many of their properties, and it has been thought 
that each was based upon a defiimte chemical compound 
posscssmg a wide range of dissolving power for coppei 
and zme 

In one of the papers menuoned above (May lecture] 
the winter suggested that these bodies need not be 
and probably were not, based on definite compounds 
but that they would probably be found to be based 
upon what might be termed allotrope lattices of copper 
In the case of iron and nickel, for example, it is knowi 
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that the presence of a sufhcient proportion of nickel 
will maintain the iron m the face centred cubic lattice 
of the gamma phase at a temperature at which, m 
the absence of nickel the iron would have reverted 
to the body centred cube of the alpha phase Presum- 
ably the iron remains m the gamma condition because 
m that condition it can retain a larger proportion of 
ni( kel atoms on the lattice, and because this arrange- 
ment involves less potential energy than anj alternative 
In the same way it was thought that the usual face 
centred cubic lattice of copper might, when m the 
presence of more zme atoms than can be earned on 
that lattice without undue distortion, be transformed 
into another lattice— still essentially a lattice of copper 
— but capable of carrymg a larger number of zme 
atoms and that at a still higher concentration of zme 
a further modification of the lattice might occur 
Fach successive modifiiation would, m such a case, 
be expected to show an increasing approximation to 
the hexagonal lattice of /me itself Actual determma 
tions of the lattices of the Ijeta and gamma phases 
of the copper zinc system, made by Owen and Preston 
m consequence of this suggestion, have completely 
venfied it The two phases show no compound 
lattice, but a modified copper lattice 

\nothcr pomt of some mterest in the distinction 
between solid solutions and compounds may be briefly 
considered A good deal of consideration has been 
given by fammann* to the chemical properties of 
solid solutions lammanns work bemg based on the 
idea of a substitution structure, hut without reference 
to lattice distortion It this principle is applied, 
however, an mtcresting conclusion may be drawn to 
which attention was first directed by Mr Preston in 
regard to what may be termed sjmmetncal solid 
solutions In any alloy system forming a contmuous 
senes of solid solutions between two metals, alloys 
must occur in which the two kinds of atoms are present 
in some simple ratio such as one to one, two to one, 
three to one, etc According to the particular nature 
of the lattice system m each case, some of these simple 
ratios will allow the atoms to arrange themselves m 
a perfectly symmetneal manner Such perfectly sym 
mctncal atomic arrangement, however is not likely 
to be attained or approached except m speaally favour 
able circumstances Very gradual cooling from fusion 
and 1 considerable rate of diffusion are essentials, 
but there is the further condition that the symmetrical 
arrangement in question should be a simple one Thus 
in an\ litticc an arrangement in which alternate 
* T'unniai n rtitxkr / Anort n Allfim Cktmu July 1919 


layers or planes of atoms consist each exclusively of 
one kmd of atom would seem to be such a simfde 
arrangement In the face centred cubic lattice a one- 
to one ratio allows of such an arrangement, all the 
atoms at the cube comers and those at the centres 
of two opposite laces bemg occupied by one kind of 
atom and the remamuig four face centres by the 
second kind of atom In such a lattice, another 
simple symmetneal arrangement, but one less easily 
formed by the process of diffusion required by the 
present theory, is that in which all the face centres 
are occupied by one kmd of atom and all the cube 
comers by the other, this implymg an atomic ratio 
of three to one 

The special mterest which attaches to such perfectly 
symmetneal arrangements is that, if fully attamed, 
there will be m such a lattice a perfectly uniform 
atomic spacmg The consequence must be, if the 
present theory is correct, a smgle meltmg pomt and 
relatively low hardness and electneal resistivity In 
some alloy systems, this state of affairs is so closely 
approached that it becomes plainly visible on the 
equihbnum diagram as expcnmentally determined, and 
the presence of a compound at the simple atomic 
ratio in question has sometimes been mferred — wrongly, 
according to the present view In other systems, 
where diffusion is slow and uniform geometrical 
arrangement, therefore is practically unatt unable, the 
ideal condition is never reached experimentally, but 
the solidus curve shows an inflexion towards the 
“ liquidus ” m the neighbourhood of the st mmetneal " 
composition m several examples near the one to one 
ratio of atomic concentration In some alloy systems 
two such inflexions, corresponding approximately to 
two such ratios, have been observ^ Although tliese 
inflexions have become mcrcasmgly definite in the 
best-determmed diagrams so that they could not 
be asinbcd to experimental error, no explanation has 
as yet been offered Ihc fact that these details ire 
only to be seen clearly m recent diagrams prepared 
by methods of extremely slow cooling of the alloys, 
tallies well with the requirements of our theory 

Inferences from the substitution and lattice distor- 
tion theory could be pursued at much greater length , 
so far, no failure of such an mfcrcnce when tested 
by means either of older well established fact or by 
speaal experiments, has yet been found There is 
thus some hope that a small but real step has been 
taken towards the better understandmg of the nature 
of alloys, and particularly of solid solutions and inter- 
mctalhc compounds 


Weather Influences in the British Isles 


By C E P Bxooks 


T he sun is the only source of terrestnal weather 
m the sense that the difference between the 
amount of solar radiation received in different latitudes 
is the dnving force of the atmosphenc circulation The 
complexity of the earths surface combined with its 
rotation about an axis introduces c orrespondmg com 
plextties into this cjrrulation, but H H Clayton con 
itiders that ‘ if there ifere no variation in solar radiation 
NO. 2823, VO^ II2J 


the atmospheric motions would establish a stable 
system with exchanges of air between equator and pole 
and between ocean and land, in which the only varia- 
tions would be dailv and annual changes set m opera- 
tion by the relative motions of earth and sun , the 
existing changes we tall weatlier have their origin 
chiefly, if not entirely, m the sanation of solar radia- 
tion ” It has been found that some parts of the 
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earth espeaallj the tropus respond readily to these 
solar variations while in other parts the solar variation 
IS almost completely masked by seeondary m difira 
tions Hence we may classify weather uiflucnces inti 
two classes solar m which the influence of solar 
variation is directly recognisable and terrestrial 
dependmg on causes which at first sight are entirely 
due to the influence of the land sea or atmosphere 
These two (lasses shade mto each other with no 
definite luie between them 

The weather of the British Isles apart fn m seas nal 
temperature (hanges is almost entirely terrestrial in 
Its control being dependent on the distnbution of 
pressure over the North Atlantic and Arctic Oceans 
and the continent of Furope This distribution is 
constantly changing and we expenen e a succession 
of depressions and highs wl i h pass across or 
near these islands I rmguig our noton usly vanable 
Weather Careful examinatirn of a senes of duly 
weather charts sh >\s however that the most rapid 
changes are gencr illy onh in det uls the mam features 
of the pressure distnbuti n changing (omparatively 
slowly and feur mam types of W( ithcr 1 avc long I cn 
recognised These arc named alter the cardin il {lomts 
whence 1 low the winds charactenstic of the type 
southerly westerly northerly and eisterly 
In the southerly type pressure is high ver Furope 
and low over the North \tlanti Depressions arc 
continually appe inng over the o can 1 ut their entre 
fail to reach the Bntish Isles so that we \rc situated 
between a depression to the west and an anticyclone 
to the east a condition whi h I rings s uthcrly winds 
and warm w either The amount of rainfall depends 
on whether the high or the low pressure predominates 
over the Bntish Isles it decreases from west to cast 
In the westerly type pressure is high m the south and 
low in the north and depressions appear from tlic 
Atlantic and pass rapidly eastward generally along a 
track somewhat to the north of Scotian i This type 
bnngs fresh westerly winds spells of a diy rr twi of 
very fine weather alternate with spells with mire or 
less ram the actual amount lemg least when tie 
storm tracks he farthest north If in addition to high 

f iressurc to the south an anticyclone develops over 
eel nd with a trough of low pressure I ctween the 
depressions pass directly across the Bntish Isles and 
very rainy weather is expeneneed sometimes with de 
stru tive gales On the other hand when the s uthem 
anticyclone extends so far north as t( in lude Great 
Bntain very fine weather is expeneneed which if 
prolonged as in 1931 may giv e nse to i senous drought 
A moderate development of the westerly type forms 
about seventy per cent of our weather 

The northerly and easterly types are m ire ir less j 
reversals of the southerlv and westerly types the 
easterly tyipe proverbially bnngs us our most un 
pleasant weather These weather types may persist 
for penods varymg from a few days to weeks and ! 
unfortunately there is generally bttle means of knowmg 
when a type first becomes established how long it is 
likely to continue Some cases are more favourable 
notably the formation of a large anticyclone centred 
directly over the Bntish Isles In such a case a long 
spell of fair weather is very probable and when this 
i&tnbution was established on September 36 1931 
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a long range forecast of fair weather for the next 
fortnight over e islcm and central Fngland was issued 
by the Meteor ilogieal Office and wis justified by 
results The ongmal division of weather mto four 
types has been extended bv the cntiial analysis of long 
senesof daily weather harts the most recent classifica 
tion being that made f v F Gt Id ^ and much matcnal 
IS now available for statistical study 
An understanding of Bntish weather depends on an 
understanding if the causes w hii h lead to the estahhsh 
ment and modification of weather tape We may 
carry tic studv a step further Iv refernng to the 
confli t letween pclar and cquatonal air, 
envisaged by the Norwegian meteorologists in their 
researches on cyclones, but a better insight into 
ultimate causes is given by the older nccption of 
centres of action according to which the dominant 
factors m the pressure distnl ution ire three the area 
ol low pressure which is gtncrallv found in the neigh 
bourhood of Iceland or southern Greenland and 
IS termed the I elandic minimum the area of high 
pressure which occupies tl c eastern Atlantic ne ir and 
south of the A/ores termed the Azores anticyclone, 
and m winter the are a of high pressure which is centred 
m Silcna and extends m a west south westerly direc 
tion tow irds the Azores anticycloce 
If we could f( recast the position and intensity of 
these three centns of actiin during any m nth we 
should be well n the road to true long range weather 
forecasting Ihit is nit yet the asc but a certam 
amount f information has been gleaned which en 
courages further research The Siberian winter anti 
cydonc appears definitely to be due to tl extreme 
continent dity with its lew temperatures and 
hindrance to tlic outflow of air it is m fact a j ool 
of cold air Such a continental anticyclinc itself 
mtcnsifies the cold (f wmter and once formed is 
difficult to dislodge There is nothing more fav c ur able 
to the establishment of anticy clonic conditions than 
a covering f mow and an exten ivc sncwfall over 
northern or eastern Europe early m the winter may 
tausc a persistent westerly extension of the Siberian 
anticv line influiniin„ the weather of the Bntish Isles 
for sev ( ral months 

The c ther tw > centres of action are still more im 
portant and they are intimatelv connected with each 
other When pressure u high at the Azores it is 
generally low near Ii eland and vice versa when the 
Azircs anticyclone advances northward the Icelandic 
minimum generally does likewise but there are excep 
tuns to both these rules fliere have been ases, 
notably February 1895 when the distinction between 
the anticyclone and the depression was wiped out, 
and for a whole month pressure was higher at I elancl 
than at the A/ores The existence c f these two centres 
of action IS lonnected in some wav not vet fully 
understood with the general circulation of the atmo 
sphere but there can be no question that the details 
of their position and mtensity are modified bv local 
efle ts and especially by variations of sea tempera 
ture and in the cose of the Icelandic minimum 
by the presence or abseme of floating ice and we 

London Air Mioarv Moteoroiagl jJ Offee G«<^y* >1 Mnooln 
No r6 Ach to loncAtt f tjrpn oi ptowire d ttlu cm with tmte$ 
«nd oblcf lor the lourteoi yoan 190J i jit By L 1 old Lo loo igao 
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have to broaden our survcj to include these two 
factors 

The pnmarj facts about the circulation of the waters 
of the Vorth Atlantic () c in arc f imiliar to most people 
and for our purpose can be f,emralised into two pro 
cesses First a „rcdt miss of wirm surf ice water is 
driven wv>t\iards mar the c juatir b\ the Trade wmds 
ultimately beinj, deflec ted ni rthw ird by the coast of 
America and forming the (lulf Stream secondly this 
wirm water is spreid jut sjuth east of Newfoundland 
and IS dn\tn eastward b\ the prevailing winds towards 
the Lurope in coast ( c nsequentlv any mere ise in 
the strength if the Tridt wmds should be followed 
after a considerable inters il b> a rise m the temperature 
of the sea north of bcotland Ihis has very little 
direct mflueme on the temper itun ot these islands, 
but It intensifies the le el indic minimum and draws it 
south c istward causin„ low pressure and much cv clonic 
activitv in the Mirth 'sea with strong south westerly 
winds over H illand German) and Denmark and 
northerlv winds over letlind Thus P H Galli* 
found that when ships ibscrvations showed an in 
creased strength of the Irades during spring and 
summer the following winter was warm over Holland 
and German) but old over Iceland and Greenland 
This refers to observ itiins over the whole Trade Iwlt 
Unfoitunatclv dire t ohseraali ns if the strength of 
the Ncrtheist Trade arc difficult to btam but we 
miv emplo) instead the mein pressure it the \zires 
which may In taken is a measure of the develop 
merit of the North All antic anti vc lone, with which the 
Trade wind is issoeiited The interval between the 
occurrence of high pressure it the Azores and of low 
pressure near the 1 aroes is about a year which is the 
aver 1^0 time required for the c mpletion of the oceanic 
circulation between these points 

Hie influen e ot fliatin^ lee on the pressure dis 
tnbution is equallv marked The greet ice factory 
of the noithern hemisphere is the Ar tic Ocean north 
of the rurasiin c ist and delivery is effected hy a 
current which sets from near Spitsbergen down the 
east oast of Greenland and round ( ipe Fartwell 
Fach spriOj, this current cames great masses of sea 
ice and m some vears with strong northwesterly 
winds much of this let is earned to the coasts of 
Iceland From 1901 to 1919 there were 4^ months 
during which ice lay off Iceland for more thin five 
consecutive days and in the majonty of these months 
pressure m Iceland was more than a mb above normal 
The mean deviation of pressure from normal dunng 
the whole of the ice days (to the number of 701) was 
+ 6 7 ml Since there is no reason to suppose that 
the high pressure bnngs the ue this result indicates 
conclusively that the ue and the cold surface water 
associated with it are effective m raising the pressure 
over Icel and and producing a northerly type of weather 
m the British Islands 

W Wcise* has recently made a further step The 
ice takes about 4i years to travel from the Arctic 
Ocean north of Siberia where it is formed, to the 


■ On Um nlatioa betwaei fl tutUoiu m tbs strength of tba lnd« w 
o( the Netth Atlantic Ocean in iinuner and lepaitutes bom the nomu 
the winter temperatviesnihurope Amstcnlan Prao ICAkad Watenic 
vol 18 No 9 
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I East Greenland current and he found that low ten 
perature at Obdorsk and Turuchansk in autumn i 
followed liter this mterval by a laige amount of ice ea t 
of Greenland and vice versa Thus an important facte r 
m our spring weather is determined by conditions 4I 
years previously in the north of Siberia 

The mfluences which control British weather are 
many and diverse and it is not wonderful that the 
small fluctuations of the solar constant ehut no obv lous 
response Yet they can sometimes be traced , fur 
example, at times of increased solar radiation (and 
manv sunspots) the tracks of depressions appear to 
be on the average rather further south than with 
diminished radiition (and few sunspots) hrom 2 to 
4I years after sunspot maxima the Azores anticyclone 
tends to spread northward in summer over Spain and 
the Bay of Biscay or even over the Bntish Isles giving 
conditions favourable 1 1 drought Various other solar 
effects have been suggested in British weather but 
none are definite enough for use in forecasting The 
same conclusion must apply to weather cycles The 
search for the golden tvcle m weather is euriously 
similar in its histc ry to the se arch for the philosopher s 
stone It h as not been found and wc arc me re and more 
compelled to the belief that it docs not exist , but m 
the search for it much information of value m other 
respects has been acquired Penodicities m weather 
there undoubtedly are but they are usually cither so 
small m amplitude as to be of academic interest only, 
or they show liaffling changes of phase and amphtude 
Fven the classical Bruckner cycle ’ of t5 ytars is 
only recagnisablt when we add the ramfall of ten 
consecutive years together and its absolute uselessness 
for forecasting is shown by the position of the dry year 
1921 one year before a maximum The standard 
deviation fiom normal of a month s ramfall m London 
IS about sixty per cent while the vanation attributable 
to the Bruckner cycle is less than three per cent A 
similar cnticism applies to Sir William Bevendge s 
penodicities m the pnee of wheat 

Ocean currents and floating ice are thus the most 
important factors m Bntish weather Given a fore 
sight of these two elements we i ould make a reasonable 
guess at the general type of weather likely to prevail 
though not the changes from day to day Both ocean 
currents and ice are themselves also subject to modifica 
tion by pressure distnbution, and consequently wc 
have a cham of cause and effect connecting a succession 
of months or seasons We know the normal oceanic 
arculation and the normal pressure distnbution If 
m a given month wc knew also the deviation of pressure 
from the normal distnbution, we should be able to 
infer the abnormahties which will be produced m the 
oceanic circulation and hence to calculate the pressure 
deviations for the followmg month If the process 
were sufliaently well understood we could carry our 
calculations forward long enough to give useful fore 
casts at present the subject has scarcely reached even 
the experimental stage A large statistical basis is 
necessary, and it is ordy withm the last few years that 
this has begun to be supplied by the Rtseau Mondial,^ 
a compilation of monthly means of pressure, tempera 
ture, and ramfall over the globe 

• Loodoi Meteotolofical Offles Bnllih lf«t«onila(iail ud Mafiiitlo 
Ymt Book Put V 1910-1914 famiod 
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O bituary 


Mr T Pridgin Tkalf F R S 

I N till- death on No\ ember 13 at the age of eighty 
two of Mr T Pndgm Teale medicine and sanitary 
science have lost a leader and soaety has lo&t a very 
mteresting man For some generitions the Teales 
had been medical practitioners in feeds and Mr 
Pndgm Teales father — of the same name — had like 
wise a very large consulting practice in surgery in 
and beyond the county of Yorkshire Iht fimily 
Mere m part of Huguenot descent (Pndgm Prujein) 
and to tins stram no doubt Pndgm Ttale owed much 
of his social charm and vivacity 
Of Pndgm Teales cmmence as a surgeon there is 
no need to speak for the particulars of his professional 
work our readers will look to the mcdic^ journals 
It IS our place to speak of his work as a man of science 
and espe^ly as a reformer m suiitary pratti e and 
m economy of fuel For twcnt> >ears he was president 
of the North Eastern Branch of the Sanitary In 
spcctors Association and to that body he deUvered 
many addresses full of that vigour and acute practical 
intelligence so < haractenstic of him He was as ardent 
m teachmg and persuasion as he was mgcnious in 
suggestion and contnvamce In his well known fire 
grate constructions it is mterestmg to know that Mr 
leale was m mtimatc association on the (esthetic 
side with Mr dc Morgan Smci the davs of Mr 
Teales most active life many changes I vve passed 
over sanitary suenie but among the eimest and 
inventive pioneers in these subjects Indgin Icales 
name will scarcely be forgotten 

To his friends Pndgm Teale was one of the n st 
attractive of men Absoluteh sm cre unsclf h 
bhthc and enthusiastic he was one of the m st 
charmmg of compamons and the most loyal and 
generous of fnends f- ^ 


BRiGADiim Gem-rai 0 E Pereira 
The death at the age of fifty eight of Bngadier 
General G E Pereira is a severe loss ti Asiati 
geography owmg 1 1 tl c wide r mge of his Chinese 
travels He served at home in the Grenadier Guar Is 
until 1899 when he was sent on special ser\i c t 
Chma and was attached to the Chinese regiment m 
the Bntish Protectorate of Wci liai Wei He iccom 
pamed the Japanese army in Manchuni in 1904 and 
was military attach^ at Pekmg from 1905-10 
General Pereira made good use of the mtimate know 
ledge of the ( hincse and fluent mastery of the langu igc 
acquired durmg these services m long journeys m 
China and (hmese Turkestan His best known 
expedition was his walk overland in 1921 from Pekmg 
to India across Tibet and through Ihasa In this 
journey he ohtamed mu< h valuable mformation 
especMy accurate heights of some of the passes in 
eastern Tibet In 1922 he started on what was intended 
to be his last expedition and crossed from Bhamo m 
Burma by the ehief road through south western China 
to the Yangtze at Sui fu He descended the Yangtze 
by boat and visited the island of Hamm m connexion 
with his ethnographic studies He retumel up the 
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Yangtze to Yunnan fu whence m company with Dr 
Ibompsun he set out for south eastern Tibet in the 
hope of rea hmg Amnemichm which is thought to 
be the highest peak m tiie Kwen lun Mountams near 
the upper bend of the Hwang Ho He had seen this 
mountam m 1921 and his dcs options led to the report 
that It might be the highest mount un m the world 
Considenng however its geographical relations 
General Pereira s own estimate of 25 000 ft is probably 
more correct 1 he two travellers reached A tun tze last 
August and letters fr im Pereira were full of enthusiasm 
and hojie for a s 1 cessful journey to the Kuen Luns 
He reached Yak do the 1 rench mission station well 
kniwn as the residence of the Abb 4 Dcsgodins by 
the Salt Mmes on the Mekong His last letters were 
dated there on September 15 and his fatal illness was 
pnbably on the borders of autonomous Tibet 
General Pereira liad pubhshed but little and those 
interested m C hmese geography hoped that he would 
desote his leisure to a general account of his extensive 
travels He was an enthusiastic adherent of the 
traditional view that the Himalaya end m Assam 
and some of his last letters from K tun tze re stated 
his views on that p oblem Amongst his suentiflc 
contributions was obtaming for the Natural History 
Museum its second Chmesc skm of the Panda one of 
those interesting animals living m southern Chma the 
aflinitics of wl ich are American 


Mr W H Didley Le Soulfi' 

The October issue of the Vtctman NaiuraUst contains 
an appreciation of the hfc and work of Mr W H Dudley 
Le ^uef Director of the Melbourne Zoological Gardens 
who died on September 6 at the age of sixty six Mr 
Le Souet was a promment member of the Field 
Naturalists Club of Victoria and his extensive travels 
e ver the Australian « ntment studymg the habits of or 
collecting native anmials birds etc provided material 
f r numerous paj ers which he contributed to the Club 
In most of these the mam interest centu 1 on the birds 
but other bronchi s of natur il histor were not neglected 
He compiled a list of Victonan reptiles pubhshed m the 
Vtctonan Naturalist of 1884 and was the author with 
Mr A H S Incas of two standard works The 
‘tnimals of Australia and The Birds of Austi Uia 
In another \ulume Wild Life in Ai strain he 
brought together the accounts of his many expeditions 
which had appeared from Ur e to tune in the Victorian 
Naturalist and the hm the organ of the Australasian 
Ornithologists Ijnion of wluch he was one of the 
founders His interest m Australian ethnology led him 
to take part also m expediuons to King Island the 
Kent Group, and to Albatross Island Mr Le Souef 
was an enthusiastic student of Nature who was always 
willmg to bnng natural history before an audit n e 
gentr^y illustrating his lectures b\ lantern slides from 
his own photographs For many vears he was Assistant 
Director of the Melbourne Zoological Gardens and m 
1902 he was made Director m succession to his father 
Lnder his care the Gardens have become the most 
unportant collection 01 anim ds in Australia 
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Current Topics and Events. 


iHi sUisfaction that has been expressed with the 
recommendation that the Impend Institute should 
bt maintained at South Kcnsm(,ton w accompinied 
with a still wiier regret that the collections are to be 
ilxihshd to make room for the War Museum Ihe 
Committee which has mile these recommendations 
apicirs to rcgarl the collections as of use only os 
tri le samples m 1 accepts the view that those at the 
ofhees of the Australian i^encies in the Strand are 
more useful The Impen d Institute collections how 
ever arc much wider in the ir scope I he Impcnal 
< onfcreiKc urged the nee 1 of extended teaching of 
the j,trgraphy of the I nipirt md the Impenal 
Institute collections are unique as an illustration of 
the life resources md scenery of every country 
within the Fnipire It is the only collection in Great 
Bntain w Inch can I e compared with the geographical 
museums of ( ermany Ihc Institute is naturally 
of It ss value to the gre it Dominions whit h c m affor 1 
well cquippe 1 research lepartments an 1 show rooms 
in the centre of London than it is to the smaller 
colonics an 1 dependencies Hence \ustralia in 
preWar times contnbuteJ to the Institute only 
per innum against icoo/ given bv Ccvlon 
Ihe smaller lejaendencies mil tspeciill> those in the 
tropics aio in increasing need of the help thit may 
be given b> in Impend co opciative orginisation 
rmpliatic tcstiinonv to the educational v due of the 
galleries is quote! in the minonty report m which 
New Ztiland offers in increased subsidv if they be 
maintained Ihe colhctions are also condemned on 
the groun I that the> ire onl> of v.duc to people in 
J onion i Irvwback sliirtd by dl nitional metro 
politan institutions the leasing of the galleries is 
recommendc 1 as i means of raising 800 jf per annum 
for the gencril revenues of the Institute hor this 
amount costlv collections m 1 le and pres nted by 
governments and in lividuals an to be scripped and 
a building largely r used by pnv ate subscriptions and 
the site given bv the Commissioners of the 1851 
hvhibition for an Impend scientific institution are 
to be handed over to a ^^ar Museum Mr H M 
1 1 idcrdale Secretary to the executive council has 
liecn appointed \cting Durector pending the re 
organisation of the Institute 

Ihf Timis in its issue for November 28 publishes 
a very interesting photograph showmg the eggs of a 
demosaiir against their n itiiral background m fact 
thev can si ircely be said to have been removed from 
the lie Is m which they were so happily preserved 
The discovcrv moile by Mr Roy Chapman Andrews 
when explonng a desert region in Mongolia for the 
Amencin Museum of Natural History has excited 
much inlercst among naturalists and it is now 
authoritatively announced that surplus specimens 
after complete cxammation and description will be 
disposed of for about apiece This price cannot 
be regarded is ejccessive and the sum realised will 
be used towards defraying the expenses of the ex 
pcdition When placed on exhibition m a public 
museum the egg sh^ld certainly be accompamed by 
a copy of the phot^aph utdisod by the Ttnus 
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showing its compamons practically tn sttu By that 
time, the scientific report on the occurrence will be 
available and will no doubt contam all necessary 
illustrative material The relationship of the demo 
sauni to the crocodiles and to the birds makes tin 
discovery of their eggs not m itself surprising but 
the fact thit one egg at least contains an embryr 
furnishes hope for the revelation of new links in tin 
chain of reptilian descent Pubhc interest shoul t 
now be still further attracted to the fine collection of 
demosaunan remains in the Natural History galleries 
of the British Museum at South Kensington and ti 
the admirable guide recently issued m connexion with 
them (see Naiurb April 29 1922 p 561) We can 
already conceive a wall painting m the American 
Museum of Natural History depicting the Gobi 
region in Meso/oic times with i maternal demosaur 
affectionately bringing up its young 

Among the scientific bequests of the late Hon 
N C Rothschild whose death was referred to m 
Naiurf of November 10 p 697 those relatmg to the 
distinguished naturalist s great collection of Siphon 
aptcra or fleas are of special interest not only tc 
entomologists but also to students of insect borne 
disease Including as it does some 40 000 specimens 
of fleas in ileuhol and 3550 microsicjie slide 
representing in all about boo species the collection 
must prove of priceless value to all who m future 
yeirs desire to investigate questions connected with 
the epilemiology of bulxmic plague and its trans 
mission by vonous species of fleas \lthough actually 
presented to the Trustees of the British Slnseiim in 
191 3 the collection was by arrangement allowed t 
rem im temporanly m the possession of its founder 
and even now a further jienod will elapse before the 
specimens which occupy eight large cabinets arc 
finally installed at South Kensington During the 
interval the catalogue of the collection which will 
include an illustrated description of every species 
represente 1 in it will be completed by Dr K Jordan 
the value of whose work on Siphoiiaptera as collabor 
itor with the late Mr Rothschild has obtained 
world wide recognition lo provide for the permanent 
maintenance of the collection Mr Rothschild has left 
to the Trustees of the Bntish Museum 10 oool upon 
trust in order that the income thereof may bo 
utilised to pay the felary of a qualified custodian In 
the testators will the request is made that Mr 
r J Cox hw assistant should bo employed m the 
latter c ipacity Mr Cox is known to possess a wide 
knowledge of Siphonaptera and it was by him that 
it the instance and expense of Mr Rothschild the 
small collection of fleas already belonging to the 
Museum was catalogued and arranged some years 
ago 

Ii IS rumoured but we hope without foundation, 
that a suggestion has been made to the Albanian 
Government that exclusive rights of excavating in 
Albania should be assigned to Prench archaeologists, 
with possession of a considerable proportion of the 
finds Although no one would wish to question tba 
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ngbt of the Albanian Government to make such 
airangements as it thinks best for the in\ estigaiion 
and preservation of the antiquities of that country 
such a course as is proposed cannot on the face of it 
be considered in the best interests of science It is 
not mtendod to cast any reflection upon tlie ability 
or disinterestedness of the archaeologists of 1 ranee or 
any othet country but suentihc investigation shoul 1 
be free from the trammtls of nationality Jhe 
position in the Balkans is already one of some 
difliculty as recent legislation in Greece h is restricted 
the number of excavations which will be pcrmittid 
to the Schools of Archeology beyond those already 
m licing while m Serbia concessions for excavation 
arc not to be granted at dll to foreigners In view of 
the great importance of the whole Balkan area for 
archxological studies any further restriction sich 
as this proposal to confane exc i\ ation in \lbani 1 to 
saentific workers of one nation ihty only woul 1 be 
peculiarly unfortunate 

A M Cl SSARY consequence of any mere ised mtercst 
in and consideration of scu nee ind scu ntific workers 
by the generil public will be an examination of the 
part that science has played in producing the bul as 
well is the good features of m^ern civilisation It 
IS natural that the adv nice of science in penetrating 
the mjstenes of the unuerse or it csscntiil part m 
promoting the destlopmeiit of mattiial rtsounis an 
making possible mechanic il production of com 
modifies necessary for peace or war shoul 1 be a 
satisfactory subject of contemplation to the scientiiii 
worker But the public will not only ask about the 
responsibility of men of saence for the divclopment 
of fertilisers or of poison gases but also what thea 
think IS the relation between the present possible 
level of productivity ind the present destilutun in 
tvery civihsi 1 stit< Prof I Sod Iv anticipitcd 
such questions as these in Ins C irtcsi ui I coiioinics 
lectuits an 1 he developed them m a lecture int tied 

The Inv crsion of Science given at the Guild 11 « use 
Fcclcston bquarc on rhursday November 2 q He 
pointed out the strange coincidence of the perfection 
by James Watt m 1774 of the steam engine which 
was to revolutionise all the methods and possibilitus 
of production and the elaboration m 1776 by Adam 
Smith in The Wealth of Nations of a s stem ot 
economics founded on the conditions prevailing in the 
pre scientific stage of soaety which h is nevertheless 
contmued to be applied with the result of in almost 
unlunited capacity for production that cannot be 
exercised because of a completely erroneous standard 
of values Prof Soddy held that wealth must cease 
to be reckoned by any artificial standard whether 
of gold or of the arbitrary judgment of financial 
magnates and be calculated on the actual or potential 
production of the necessities of life 

During the War many unsuccessful experiments 
were tried to bnng to a stop from a distance motor 
cars or aeroplanes According to an announcement 
La la Ltbtrti a 1 rench engmeer has given practical 
proof of an invention that enables him to stop the 
motors of an aeroplane or a motor car at a distance 
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of about 50 yards It is quite possible that the 
emission of very strong Hcrt/ian waves might 
interrupt the proper functioning of magnetos at this 
distance but we cannot infer that it would be equally 
simple to stop the motor of an aeroplane in full flight 
at i distance of i few miles In any event the 
problem of protecting the magnetos of the motors 
from interfircnce bv suitibly screening them would 
be in easy one 

I Ml tr insmission of a broadcast programme across 
the Atlantic by the Pritish Broadc isting Company in 
the early hours of November -.0 was a fairly successful 
one 1 rom 3 to 3 45 a m the BBC sent out a 
concert from 1 ondm on its normal wave length and 
power Mils wis bniadeisted igain simultaneously 
by the other British stations eich on its own wave 
length All the st itions with the exception of 
Birmingh im M luchester ind Alierdeen were clearly 
heard in Ainenea Diirmg the winter months trans 
itlantic telephony md 1 roade isting is generilly 
successful It ring night time During the e irly hours 
of November American stations broadcasted 
Sever il of them were heard in different places in Great 
Britain but the atmospherics intortunately were 
very much in evidence and so tie experiments could 
not be regmied is su tessful On Det ember 22 the 
B id t Society of re it Bntain will make experiments 
in conjunction with Aintncan amiteurs between 
i anl 3 AM Ihc ( I O has given permission to 
some n iteiir st itions to mere isc their normal power 
(10 w itts) to loco w itts for these tests 

Wi regret to note ai innounc iiunt m the De 
ecml r ssuc </ Ih ot n tint this numl or is to be 
the list to apjxar All win arc interest! d in the 
spre 1 1 of i kne wle Igc in 1 apprcci ition of the results 
cf scuntihc investigation among the general public 
will regret the dis ippe u"ante of this publication 
Sinc! It was ounded in 1 120 /'iscotery lias con 
sistently maintamel a high stanlard of scientific 
itturacj and has plvetd before its readers in clear 
ind non technical language a i uge number of articles 
necessarily varying i onsi Icrably in merit which were 
selected with the express intention ot keeping readers 
alreast of the latest movements of thought m the 
seu ntific world It was started under fivourable 
auspices at a time when the events of the VA ir had 
impressed upon the pubhc mmd the value of sei ntific 
research from a practical pomt of view Its com 
mittce of management consisted of representatives of 
the most import int of the scientific mil learned 
societies and amongst its contnbutors it has numbered 
some of the most prominent of the scientific men of 
the day Yet notwithstanding these facts and not 
withstanding a wide '•ppreciation of its merits tis a 
popular scientific publication it has failed through 
lack of pubhc support 

Ir was stated 1 1 our issu^ of December i p 803 
that the Science ( (Elections from the Western 
Galleries of the Science Museum South Kensmgton, 
had been removed to three unfinished gallenes of 
the new Science Museum buildmg and that one of 
I th^sc gallenes has now been thrown open to the 
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public In ttub are the following exhibits As 
tronomy Sun lialb astrolabes and sinular instru 
nients tr insit instruments eq iiton-ils astronomical 
photographs telescopes original apparatus anJ 
instruments made or used by the Herschcls Survey 
mg Instruments 11 stratmg the development of 
the theodolite and level including Ramsden s three 
feet theodolite Miteorology Almost the whole 
section as prcvio isly exhibited with i recent 
acquisition —a pi ister cast of an e irly Korean 
rain gauge Chemistry Histoncal apparatus and 
specimens including apparat is of haraday and 
Crahim Hartleys onginal spectrograph replica 
of 1 nestley s ongmal oxygen app iratus models of 
chemical works Optics Micriscopcs telescopes 
spectacles polanscopcs early moving picture devices 
Sound Latly talking machines including Fdison s 
ongmal phonograph instruments used in sound 
ranging Botany Models of flowers About eighty 
per cent of the Science Collections will be in storage 
until more space becomes avail ible 

It is innounced in the Times that 13 000 000 frincs 
(more than i6o 000/ ) was collected for the benefit 
of brench scientific laboratories on the cxxasion of 

Pasteur Day 

Dr F W Wn i way J P Newfoun Hand provi les 
an interesting running comment on the film pro 
duction Nanook of the North at the Polytechnic 
Hall London His talk base I upon personal ex 
perience takes the place of the customary captions 
and makes more real this untouched and unrehearsed 
picture story of the actual life of the Eskimos on the 
west side of Ungivi The musical accompaniment 
to the closing scene an Arctic blirrard enhances the 
effect so strongly that the impression of desolate 
brutahtv lasts long after the vision ceases Mr 
Flaherty s picture is ass ire lly one to see 

Recfnt additions to the National Portrait Gallery 
include the portriits of three former fellows of the 
Royal Society n imely — Sir Ceorge Howard Darwin 
K C B (184^ 1912) Sir Henry Charles Lnglefield Bt 
(1752 1822) and Mr Phihp Metcalfe (1735 1818) 

The Huxley medal of the Rojal Anthropological 
Institute for the year 1923 has b«n awarded by the 
Couned to Dr F Sidney Hartland the well known 
authority on folklore and the author of Prmitiye 
Paternity and other pioneer works c n social 
anthropology T nfortunatcly the state of Dr 
Hartland s health in the earlier part of the year has 
preilu led him from preparing the Huxley memorial 
lecture which it is usual for the recipient to dcliyer 
on the occasion of the preset tation of the medal 
The Huxley medal for the year 1924 has been iwardcd 
to Ur Henn Vemeau of P ms by whom the Huxley 
memorial lecture for 1924 will be delivered in Noveni 
ber next 

Mr Joslph Barcroft has been elected Fulleiian 
professor of ph3siologv at the Royal Institution in 
succession to Sir Arthur Keith M Ic Due de Broglie 
Dr C L Guillaume and Prefs Debye Finstcin 
Groth and von Laue have been elected honorary 
members of the Institution 
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The British and I oreign bailors Society In 
corporated The Passmore Edwards Sailors Palace 
fSo Commercial Road London E14 supplies Christ 
mas parcels regularly to more than 600 lighthouses 
and lightships m addition it maintains 650 ships 
1 branes afloat and parcels of literature and magazmes 
are regularly placed by the Society on outgoing ships 
Gifts of literature books magazines etc ^ould be 
welcomed at the Society s headquarters 

luL followmg officers and committee of the Um 
vcrsity of Durham Philosophical Society for the 
Session 1923 24 have been elected President 
Rt Hon Lari of Durham Vice Presidents Hon 
Su- Chas A Parsons Sir Theo Monson Dr T H 
Havelock Dr H Stroud Prof H I ouis and Mr 
W HaU Committee Commander C J Hawkes 
Dr H V A Bnscoe Dr G R Goldsbrough Dr 
J A Smythe Mr S H Collms and Mr Rhys 
Thomas bdit r Dr G W lodd Librarian 
Dr F Bradshaw Secretaries Mr J W BuUerwell 
and Mr B Millard Cnfiflths Ihe second edition of 
the Dr Theodore Mere Memorial Number of the 
Proceedings is now in the Press 

a meeting held m June last it was deuded to 
establish a memonal to the late Prof A D Waller 
and Mrs Waller in the form of a fun 1 fir scientihc 
research to be admimslered by the Council of the 
London (Roy il Free Hospital) ^hool of Medicme for 
Women (Natcrf June 16 p 818) Prof WaUer 
was also lecturer in physiology at St Mary s Hospital 
Medical School for nineteen yeirs and it is now 
proposed to establish an a 1 litional memorial in the 
form of a research room to be known as the WaUer 
Research I iboratory in connexion with the Physio 
logical Department A large and distmguished 
committee of British and foreign scientific workers 
has been formed to carry t ut the memon il schemes 
Subscriptions marked accor Imglj if they are intended 
for the bt Mary s Hospital Medical School memoiial 
should be sent to the hon treasurer of the fun 1 
Prof J Mellanby St 1 homos s Hospital Medical 
School London S L i 

Mr W H Hoiflri has been appointed by the 
Council of the Umvcrsity of Leeds to be research 
chemist to the Joint Research Committee of the 
National Benzole Association and the Umvcraity m 
succession to Prof L C Williams who resigned his 
app intment on September 30 on his i lectic n to the 
Rams ly memonal chair < f chemical enginecrmg m 
the 1 . nivcrsity of I ondon Mr Hoffert took a first 
class at Oxford in 1914 in the hnal hmour school of 
natuial science (chemistry) and was also awarded a 
research scholarship at Jesus College In 1919 he 
was ippomted to a research feUow ship of the Salters 
Institute of mdustrial chemistry More recently he 
has worked os research chemist to a I ancashirc firm 
engaged in the co il tar industry an 1 lias also had 
expenence at H M Fuel Research Station Greenwich 
Mr Hoffert will work in the Department of Coal Gas 
an 1 1 uel Industnes of the I niversity of I eeds under 
the supervision of PrOf J W Cobb particularly in 
connexion with the possibilities of mcreasing the 
home supplies of motor spint from coal 
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Prof A Smithfi i s resigned in June last the ch nr 
of chemistry in the University of Leeds vihichhe had 
held with much distinction since in 1886 he was 
appointed m the old Yorkshire College His part 
m promotmg the foundation of the University of 
1 ceds in bringing technologies! studies into rchtion 
with other work of the Unisersiiy in furthering 
chemistry and its technicsl applicitions and m 
linking up the University with the community it 
serves is well worthy of commemoration and a 
committee has been appointed to raise funds for this 
purpose With the money obtuned it is propose 1 
to have a portrait of Prof Sniithclls painUl fir 
presentation to the Unuersitv and to establish in 
his name and by his advice a fdlowship or scholar 
ship within the University — two means b> which 
his connexion with the Lniversitv will be handed 
<lown to posterity Subscriptions mate pa\ die to 
the treasurer of the Sniithells 1 un 1 shoiil 1 be for 
warded to Mr A G 1 upton Bcfchwool Kounllm 
I ends 

Mh Psui C SrsNiirs associate cmatjr of plants 
in the National Museum bmithsonim Institution 
has left Washington for 1 mam 1 where he will make 
investigations of the plant life of the ( inal /one and 
its immediate vicinity llus w rk undertiken in 
cooperation with the Department of Agncultire 
has for its object the prepar vtion of a descriptive and 
UlustraUd account of the plants occurrinj, in the 
region Botanic il cxjloration of the Isthmus of 
Panam i was l>ej,un about 17 > > by Li is Nte a hrcnch 
man who accompinie I the famous nivigatir MiU 
spina on liis voyage aroun 1 the w nW \ \er> 
extensive collection also was < btained by the Sn ith 
soman Biologic il Surv ey of the 1 an ima C mal /one 
in iqio II and more recent collectors h ivc forwar led 
to the Nation il Museum noteworthy ctllcclioiis so 
that at the present time more than 20 o species c f 
plants are kiiowm from the region ^rom a boUuieil 
point of Mtw the Isthmus has not I ecn thoroughly 
explored however ind it ij> piobablc tliat furthci 
work there will mere vse this number by 50 jxr cent 
Panama is pirticularlv rich in pilms and his a gool 
representation of orchids md ferns After spen ling 
abc t two months m Panama Mt bt indlev wnll go 
to < 04,ta Riea to make f irther collections of j lants 

Ln the course of his presidential address to the 
Institution of Civil Fngineers Ichveredon November 
6 Sir Charles Langbndge Morgan had a good deal 
to sav in encouragement of the mimtrous young men 
seeking to enter the civil engineermg profession often 
with in equipment of scientihc knowledge and general 
education which would have been regarded as excep 
tional m his own early d lys Sir Cliarles triced the 
development of transportation m Crreater London 
during the past fifty years and gave a number of 
interesting tables relating to local railways suburban 
sections of mam Ime railways tramways omnibuses 
etc these earned a total of i 036 806 934 pass 
engers in 1900 and 3 133 321 122 in 1920 From the 
developments which have taken place and others 
projected Sir Charles refuses to believe that the 
profession of avil engmeenng has entered upon a 
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permanent dedine No one cm deny that there is 
reason for temporary discouragement of young men 
who ire it present confronted with extraordinary 
difficulty in obtaining work If the older members 
were to shut their eyes to the senousness of the 
position of junior mcmliers of the profession thev 
would lie failing m their liitv It is the p irt of such 
liodies as the Institution of t ivil F ngincers to do all 
thil cm be done bj organisation cncoiirigement 
an<l co opcntion to hasten thit recovery of the whole 
profession to which ill look forward 

\ ciiur with code md instructions lelitive to 
wireless weither telegraphy m (.reat Bntain and the 
countries of Fuiipe and North Afnea his recently 
been issue 1 b> the Meteorological ( )lhce of the Air 
Ministry (M O 252 H M S O 2s f / net) The 
Ictails of the mt tcorological messages transmitted 
bv the sever il countries irc irringcl on i uniform 
plan limes of sen ling are expUinc I and the 
nieamngs of the s\mhols use! so that any one 
hiving the suital It equipment tm receive both 
reports and force ists I he issue of particul irs of 
the inessigcs from different touiUnes is brought 
up t> date md uiiciifing njtices will bt issued is 
required from time o time P irchaseis of this new 
edit on of the g 11 Ic will be iiiformel when fresh 
nctiees are issief if the> notifv Uic Direetor of the 
Meteorological Oificc tlvat thev desire to receive the 
inform ition I se can be ina le of mess iges trans 
mitted to Ihe Meteorological Office bv the iid of 
which the daily weather reports and forecasts are 
prtpired for the Press md the gcncial pull c In 
atdition to this a gencril inference is issued at 
>i3AM aniSPM b iscd on observ itions taken at 
numtroi s local an I foreign stations as well as over 
the Atluitie An example is given of the general 
inference md it is stitcl thit the brst trans 
mission < £ tin report is made at ten wor Is t minute 
for the^ benefit of amitcurs The nicssige is in 
pi un langu igo and can be re idily un ierstood by 
others tliaii me tcon legists Ihe general inference 
IS in effect i picture in wor Is from whieh a general 
survey of the prev vihng and contiolluig weither 
conditions can be obt iinwl 

iHU mnuil rejports of the Smithsonian Institution 
of W ishiiigton e ntam not only full st itements of the 
activities of the Institution dunng the year b also 
a 1 irge general appendix which consists of i miscel 
laneous collection of minioirs covering i wide range 
of subjects This ippendix forms fully three 
quarters of the vclui e foi ij/i which has recently 
been issued and it provides valuable collet Uon of 
notcwortl y scientxhc papers issued dunng the year 
Many of the items iic ongmal and by Amencan 
workers while others are translations and reprints 
Among the latter are Cxisraogeny and Stellar Evolu 

tion by Mr J II Jeans fromNAiURi of June 30 and 
July 7 1921 and The Age of the Earth by Lord 
Raleigh Prof W J SoUas Prof J W Gregory and 
Dr Haxtdd Jefiieys from Nature of October 27 
1921 The translations mcluded are The Dia- 
meters of the Stars by A Danjon from. L A siroHomt4 
of November and December 1921 The Histone 
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Development of the Evolutionary Idea by Bram 
Slav Petronievics which is a translation of the first 
chapter of Petronievics work L Involution univer 
selle The Heredity of Acquired Characters by 
1 rof L Cu^not from the Revue Ghiirale des Sciences 
of October 15 19 ji fhe Indian in I itcrature by 
Herman F C ten Kate from papers published m the 
Dutch magazines De Ctds (igi j) and De West Indtsche 
Gtds (T920) and The Alimentary Education of 
Children by Prof Marcel Labb^ from the Revue 
sctentifique of September 10 1921 

Thl Christmas lectures at the Koyal Institution 
which are to be dehscred this vear bv Sir William 
Hragg will bo published afltrwsrds in book form by 
Messrs G Bell vnd Sons I td under the title 

Concerning the Nature of Things 

Wf have received from Messrs Ogilvy and Co 
18 Bloomslury Sq Wt i the British agents new 
editions of I citr catalogues of microscopes and dis 
sccting microscopes ind magnifiers Microscopes 
ol jectu es magnifiers and other apparatus of all 
t\ pcs arc listt 1 and the purchaser has a wide choice 
as regards both elaboration and pnee In addition 
some interesting and instructive details are given of 
the general properties of objectives an 1 eyepieces and 
of their ilassification 

Messrs C Bakbk of 244 High Holbom London 
W C r have recently issued a new classified list of 
second h ind scientific instruments (No 79) which 
they have for disjxisal The cat ilogue contains a large 
assortment of apparatus ind particilarly of micro 
scopes telescopes and then: actessoncs Among the 
istronomicil telescopes (refractors) are a 1. m 
equatorial ind a in both by Cxmke and an 8 in by 


Grubb A wireless department has bem established 
by Messrs Baker and a list of the apparatus available 
all of which IS new has been added to the catalogue of 
second hand instruments 

In the Year book of the Royal Society of Tropical 
Medicme and Hygiene Session 1923 24 recently 
issued an account with illustrations is given of thie 
Chalmers and Manson memorial medals of th® 
Society The former founded by a donation from 
Mrs Chalmers is in memory of Dr Albert J Chalmers 
the latter by a surplus of a portrait fund is in memory 
of bn- Patrick Manson Ihe Chalmers medal is 
awarded biennially and this year has been presented 
to M E Koubaud of the Pasteur Institute Pans 
The Manson medal is awarded tnenmally and has 
been presented to Sm David Bruce 

Tnr Cambndge Philosophical Society is to publish 
through the Cambndge University Press as i>epara e 
supplements to the Proceedings translations of Dr 
Niels Bohr s pr&sent senes of papers On the 
Apphe ition of the Quantum Theory to Atomic 
Structure Part I of which has already appeared 
in the Ztitscfnft fur I hysik vol xiu (1923) The 
translation of Part 1 will be closely followed by a 
similar transl ition of Part II which it is hoped will 
ippear Mmultaneously with the Gorman version 
Part I will deal with the fundamental postulates 
of the quantum theory and Part TI with the theory 
of senes spectra 

Errata — In our issue of November 10 p 704 m 
the Research Item on the Earl> Proboscideans for 

Schlaiiser read bchlosser December i p Sob 
in the Research Item on the Cheiropterygium m 
Amphibia line 3 from end for its first 1 read 

Its first e 


Our Astronomical Column. 


Thf DicrMBFR Metfor Showfr — Mr W E 
Denning wntes This annual display of metftors may 
be expected on the night of M ednesday December 12 
when it will probably reach its maximum intensity 
Ihe shower is visible though it supplies very few 
meteors lunng the first week of December and the 
radiant point ^pears to be a moving one like that 
of the August Perseids As the moon will be absent 
from the evening sky dunng the early part of De 
cember this year it will be possible to watch the 
oncoming and deielopment of the shower if we 
get suflSciently cleir weather The position of the 
radiant on Dec i will bo about 98“ 4 34° on Dec 3 
104® f33® on Dec 10 iro 4-33 and Dec 15 
1 16“ 4- 32 

Occasiinally the shower proves a nch one and 
supplies abrut 40 or 50 meteors per hour but the 
most abundant displays are usually witnessed m the 
morning hours as the radiant is then at a greater 
altitude than in the earlier part of the mght In 
1920 on Dec 12 the shower returned with con 
siderable strength though it does not appear to have 
been well obs^ved in consequence of unfavourable 
weather 

The individual meteors of this stream are moder 
ately swift and short and as they do not often 
leave streaks or trams they arc rather difficult to 
record accurately The radiant point is therefore not 
often determmed as correctly as that of the Perseids 
or Leonids 
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Companion to Omicron Cett — ^The mterestmg 
variable Omicron or Mira Ceti has been found by 
Prof R G Aitken (Harv Coll Obs Bull No 792) 
to have a close companion at distance i 01' position 
angle 132 3° The companion was bluish m colour 
and on October 19 was fully half a magnitude famter 
than the variable The t^y discovery of a com 
pamon to such a well scrutmised star is remarkable 
and suggests that the distance may be increasing It 
will doubtless be carefully followed in the hope of 
obtaming an orbit which would determme the mass 
of Mira It 18 possible however that the pair is an 
optical not a physical double 

Proposed Observatory in New Zealand — ^Tho 
Bulletin of the New Zealand Astronomical Society 
announces that the University of Yede has offered a 
large telescope for astronomical observation in New 
Ze^nd provided a good site can be found the con 
ditions of^seemg to bo tested with a telescope of 6 or 
7 in aperture m a similar manner to the tests made 
before setting up the Victoria telescope m Bntuh 
Columbia Ine New Zealand Government has been 
approached to grant funds for this examination and 
has given a ho^ul reply The difificulty appears to 
be -to combine good seemg with convenient access 
Most of the towns are near the coast and the seeing 
IS poor Various sites are suggested by amateur 
astronomers and it is greatly to be hoped that the 
scheme may go through 
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The Causal Organism of Braxy in Shfep — 
There has been much dispute regarding the essential 
sjnnptoma and the causal organism of nraxy What 
may be called the old schom considered the disease 
to be due to an anaerobic motile spore bearing 
bacillus givmg nse to an inflammitory condition 
of the fourth stomach But the latest review of 
our present state of knowledge by Dr J P McGowan 
{Ltntralbl f Bakterxol Parasit und Infiktx h kr 
Jena Bd 91 1923) shows that in face of the criticism 
of continental workers and of the luthor himself 
this view must be abandoned for feeding or mocula 
tion with the alleged causal organism fails to produce 
braxv It would also appear that the symptoms 
usualh considered to be those of braxv are in reality 
very rapid post mortem putrefactive ch ingcs I x 
amination of very fresh care iscs shows the ibundant 
presence in pure culture of bactllu^ Itpaluris seplicu 
ovtum inoculation with which repro luceil the disease 
and this uoiild indicite that braxv is a Inperacute 
form of hTmorrhd^ic septicemia bheip ire pre 
disposeil to attaik under lonlitions of lowered 
resistance often dependent upon cli natic factors 
such as the present c of a large quantity of frosted 
grass in the food or exposure to severe d ly an I night 
fluctuations of temperature Sheep which arc fetd 
ing poorly seldom suffer from the disease ind to this 
fact the uithor attnl utes the success of the well 
known pig lung drench ind of the vaccines 
prep irect from non < au il b icilli since both treat 
ments throw the sheep seriously out of condition 

Insulin — The chcmisty of insulin is described in 
an artulc by Mr Isonnan Fvers in the ( hemical 4 ge 
for November 3 So far bick is 1883 Mering and 
Minkowski notice 1 Ihit complete catirpation of pan 
creas from dogs wis folloue 1 within i few dajs by 
diabetic symptoms sunilar to those olwcrvcd in human 
beings Lepine suggcsteil that the pancreas gave 
some secretion which controlled carlxihydrate meti 
bolism anil this view game 1 ground Schafer sug 
eated the name insuline for the secretion pro 
uceil by certain groups of small cells in the pancreas 
Many attempts were made to prep ire in extract of 
the pancreas which on injection would reduce the 
blooa sugar of a diabetic patient but it was left for 
Drs Banting an 1 Best working under Prof J J U 
Mocleodat Toronto University to crown these efforts 
with success Mr Lvers describes the original 
method of extraction in some detiil and considers 
the subsequent improvements he also treats of the 
puiification chemical properties and of the other 
sources of the substance Apparently for the present 
ox and pig pancreas are the only available economic 
sources It will be recalled that an article by Prof 
J J R Macleod describing the action of insulm 
appeared in Nature of October 27 p 623 

Tropical American Ascomycetis — Among the 
Ascomycetes of Iropical Amenca are several puz/hng 
forms of Discomycetcs which in habit recall rather the 
Basidiomycetous genus Auncularia Just before his 
death the late Prof Durand had revised a number 
of these forms and his findings have been published 
by Dr Roland rhaxter with some notes and two 
plates of figures added The long established genus 
Midotis hr is now clearlv charactensed for the first 
time whilst some other curious species including 
some previously grouped under Cordientes Mont are 
now placed in a newly formed genus lonomidotis 
Durand Seven species of this new genus are described 
and a key supplied for their identification 
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CONIROI OF DlSFASr IN THE PaI MYRA pALM 

Something of the problem involved in carrying out 
remedial methods in phytopathology is to be seen m 
the report by W McRae appearing m the Memoira 
of the Department of Agriculture in India volume 12 
No 11 July 1923 In 1905 Dr L J Butler 
identified Phytophtliora palmtvi ra Butl as the cause- 
of the serious disease of the Palmyra palm Borassus 
flabelhfer 1 inn occurring in the Madras Presidency 
This palm is of great importance to the native 
community both for its fruit ani for its use as the 
source of a fenncntablo liquid useil in the preparation 
of toddy For fho latter purpose the leaves at the 
apex of the shoit ore cut Older leaves are some 
times cut also for use either as fuel or as a source of 
fibre ( ontrol of the disease has involved the 
cutting removal and burning of the green tips of 
diseas^ trees and then as experience showed it 
possible the removal of outer disetscd leaves from 
less severely iffecteil trees which then frequently 
recovered from the disiase ihe author concludes 
that during the fifteen vears in which the control 
operations which he reMcws have been in progress 
some three quarters of a million palms have been 
saved and he affirms definitely that the disease has 
been reduced from 1 grave menace m 1908 to 
a controlled problem at the present time Ihe 
operations camel out by native workers under the 
suj^ervision of a special staff recniited from the 
Revinue Branch of the District A Iministration arc 
estimitecl to have cost 20000/ for the period iqi6- 
1921 I ntil the application of the Pest Act every 
thing had to be done with the acquiescence and 
CO operation of the villagers the result wing so careful 
an attention to propaganda and educati n in the 
reasons for remeaial measures that dunng the first 
two years operation of the compulsory clauses 
contamefl in the Pest Act only one prosecution ha» 
proved nccessan 

The Iheorv or Isostasy — \t the meeting of the 
Royal Geographical Society on November 12 two 
pa^rs discussing the theory of isostasy from very 
ilivergent angles were presented The bnefer one 

Doubts and Suggestions on Terrestnol Isostasy by 
Captain Alberto Aiessio is critical of Hayford a 
method of treating Pratt s hypothesis his assertion 
that the field of force of gravity being observed only 
at a limited number of points can be produced in an 
infinite variety of ways by appropriate distributions 
of density may lie assented to but he brings forward 
no arguments of sufficient weight to explain away the 
value of Hayford s simple general hypothesis as to the 
distribution of density under mountain or oceamc 
regions as a means of accounting for variations in the 
gravitational field The second paper on Abnormal 
Densities in the 1 arths Crust disclosed by Analysis 
of Geodetic D ita is by Prof W Bown of the United 
States Coast and Geo letic irvey who has continued. 
Hayford s isostatic researches It is a valuable and 
interesting r^sumd of the present state of the theory 
mdicating both its maiiy successes and the extent to 
which It IS to be regarded as a simplification — for 
purposes of preliminary analysis and computation — 
of the probable real facts The anomalies or differ 
ences of the observed grav ty data from the values- 
calculated by Hayford s method are shown to be much 
less than those from the values calculated by Bouguer s 
method in which no account is taken of the isostatic 
compensation It is also shown that the Bouguer 
anomahes increase rapidly for elevated stations whd» 
the isostatic anomalies show a purely normal 
accidental distribution Even so a considerable cla8» 
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■of cases in which the isostitic anomalies suggest 
dccidtd departures from isostatic equilibrium can ha 
reisonablv accounted for by what may be regirded 
as i second approsimatif ii to the facts the simple 
Havfor ban theory is that the compensating excess 
or defect of density is listnbutcd uniformly through 
out a cclumn of a certain depth indcpen lent of 
locdity Ihof IJowie has shown that in many cases 
there is geological evidence for the existence of 
ht ivier or hghtcr rocks (as the case may be) neirer 
the 6 irface ind th it these are cap ible of accountmg 
for many of the anomalies referred to without sup 
positif, the isostatic compc ns ition 1 1 bo incomplete 

Cakbomsation 01 CoAi Ihe fuel Kesearch 
Boar 1 has issued i report ( 1 echnic il Paper 'Vo 8) on 

The Steaming of Wi|, in \rlcv ( oal in \ crtieal Gas 
Ketorts (H M S (J yt net! It sets out the 
results which were ol tainetl when this partic ilar coal 
was carbonised with griduall) increasing quantities 
of steiiii in the I lover West vertical rctvrts of the 
I u 1 K» St ircli Boar I s experiment il station at 
ffrecnwieh Ihe rod is one largely used for g is 
making in 1 anc ishin iiid the tests on t were came 1 
out at the request of the 1 restt n C is Compiny the 
Wigan (cal ml Iron Comp my Itl anl Messrs 
W(st s ( as Improvement tompinv 1 Id these firms 
t mbining to beat tl t cost of joo tons of < > il for the 
puri>osc A 1 irge amount of let itl is to the results 
obtained hn Is its pi ice in the text of the report ind 
pirticulirly in tables given it the cni from which 
it IS plain tint an ittcinpt his been luiU to st ure 
is mill h inforii ition as possible during the tests for 
the gull cnee of gas engineers who m iv be thinking 
of using this coal It is interesting to note that s ime 
lati have liccn icquire I for t he fuel consumption as 
reported thus Ihe amount of heat required per 
ton for the c irbonisation <f this eoal including the 
sensible hi it in the products v ineel fn m 13 > therms 
with 5 per cent sti im to iS therms with 20 per 
cent steam Ihe intcrnieiliatc points were not 
ol t unable owing to the amount of ht it which was 
tikcii up by the sctling when only three retoits were 
m use lieing unknown 

Tl Mil RATI K1 MSASLRIX ISSIRlMrNIS A USC 
ful bool let of 71 piges has been issui 1 by the 
Cainl n Ige ind t lul Instrument ( ompinv ui which 
a concise account is given of the van lus temperature 
measuring instr inients m idc 1 y this linn A perus il 
of Its contints shows that the nuinlnr of use! il 
devil ts ipplicable to the im is irenient of temperature 
IS eontinu illv inircasing so that the user has now 
a much wi Itr chnee than hentofore Dcscnptions 
are given of diil and in Ux thermometers the litter 
being provi led with in eketne alirin attachment 
f ir ringing a bell when the temperature differs from 
Ih it at which it is desired to work With both these 
tvjKs continue us records may be tikcii in charts 
I V m ms tif a moving pen In connexion with 
plitmum resistance thermometers direct reading 
mdu itors f r any issigncd ringc are provided m 
whith the movements of the pointer ilepcnel upon 
the extent to wl ich i Wheatstone bridge is thrown 
out of I alance by the varying resistance of the 
platinum it different tcnn>eratures Thermo electric 
pyroinetcis with bast metal iiid rare metal couples 
and suitable m licators md recorders arc elescribed 
a form used for ineasunng surface temperatures and 
methexls of cold junction control being of special 
mterest Amongst radiation and optical pyrometers 
a description is given of 1 recent pattern of the 
■disappearing hlament tyjK. cipable of reading to 
2100®^ C A new feature is the introduction of 
-devices for the automitic control of temperatures 
■either of gas or electric furnaces or tanks of liquids 
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Cxintrol IS effected from the indicator by means of a 
relay which comes into action when the required 
temperature is reached and operates a mechanism 
which regulates the supply from the source of heat 
The instruments lescribe 1 iin Icr tlus head represent a 
distinct ailv mcc in temperature measuring appliances 
1 isiiiNc i\ On wnii Driuim — hishing is 
a term employed by the driller to cover a multitude 
of chiferent operations connected with the drilling 
of oil wells but it is mvan ibly synonymous with 
trouble of some kin 1 or other ind always c ills for 
the greitest skill and ingenuity on the part of the 
operators eoncerned Technically speaking the pro 
cesses t f side trackmg of tiwls casing or similar 
obstruction frequently necessary in emergency also 
come within the purview of fishing jobs The 
recovery of lost or stuck tools runaway tools 
broken ropes or lods lost or broken rasing the 
removal of frozen pipe or other olistacle impeding 
the drilling of the well — these ire somi of the many 
kinds of troubli experienced by the Iriller 1 ishing 
methols litter with the type of drilling system in 
vogue with the elliciency of the drilling crew and 
to a Urge extent acconhng to the lountrv m which 
the oil li 1 1 is situate I It should be borne m mm I 
that operations of this i h iractcr ire usually lengthy 
telious ind expensive since while they arc being 
carrit I out the well cert unly c innot lie earning 
iny money consequently prolueers arc becoming 
more and more dive to the necessity for reducing 
fashing opcrati ms to the ibsolute minimum by the 
employment of the most skilful diallers equipped 
witii the most up to date texils and devices for 
ichicving the tlesiicd ri suits Drilling is liccoming 
more and more of i science less of routine manuil 
lalmur it is therefore valuable to have the advantagi of 
i paper such as Mr \llxrt Millar s re id on November 
13 liefore the Institute of Petroleum Technologists 
dealing with the ( alician lain liin pole to)l hshing 
methems which provi It 1 i naturil sequel to his previ 
ous paper on the s line svstem ot drilling for petroleum 
MlRCl RY AS A WoRMXl St BSTANtl >OR BlNARV 
I HID liRiiiNis — Ihe possibilities of the use of 
mcriurv in tlus connexion were discussed m i paper 
rt m 1 by Mr Williim J heart m liefore the Iiistilu 
tion of Mcihimcal I ngmeers on November lO No 
fluid exists which possesses the i leal conditions for a 
single 11 iii turbine hence the usi of two fluids -one 
having a high boiling p nnt to lie use I m i high 
tcmperatuic turbine ind thi other with 1 1 jw boiling 
point to lie used in i low temperature turbine Mercury 
may 1 c used for the first fluid an I stc im for the 
second It is state I that an exjierimental mercury 
vapour turbine h is been built in the United States by 
the (.nneral Hoctnc Compiny to the lesigns of Mr 
hminett and that i secon I turbine has recently been 
put into operation There does not ippe ir to be any 
publwhcd information on the subject in Great Britain 
A considerable amount of experiment il work has been 
done by e hemists and physicists on the properties of 
mercury but all the data required for i complete 
study of the problem arc not at liand A large 
amount of rcscirch work pirticularly in connexion 
with the determin ition of latent heats at high tern 
peratures remains to be done A considerable part 
of Mr Kearton s paper is taken up with a discussion 
of the properties of mercury and the results obtained 
by many workers are reviewed Ihe author has 
calculated tables giving the relation of temperature 
vapour pressure sensible heat latent heat total heat 
entropies of the liquid of evaporation and of the 
mercury vapour wese tables appear in the paper, 
and are supplemented by diagiams showing the 
properties graphically 
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The Royal Society 

Institution oi> Rrsi!,\RCH Profi ss> jrsiiips 

A t the Tnniversarv meeting of tht Rovrl Sooitty 
held on November .jo the report of the Council 
was presented and the president Sir ( h irlcs Sher 
nngton dehverci his niklress flu report of the 
Council refers munlv to the chief lienefacti ns 
mido to the Society for tht promotnn of stieniilic 
investigation Ihese ire the gift if loo 00/ male 
by Sir Alfred Yarrow m Itbruarv list a bequest 
of 50000/ by Dr I udviig Mond which cimc to the 
Society through the de ith of Mrs Mon I in May 1 ist 
500/ a year for at least li\ e v tars from the Worship 
ful Comp my of Armourers and Hrasicrs the 1 oulerton 
gift of 20 000/ and the bequest by Miss L A Fouler 
ton of the residue of her estate and the Messel 
bequest of four fifths of the residuary estate The 


Anniversary Meeting: 

m proportion to the total incomes of these two funds 
Tt wis further resolve 1 on the recommendation of 
this Committee tliat the chief rcmaimng part of the 
income from tlie v inous funds be used in the endow 
ment of certain JJiyal Socictj profeswwships these 
to le awarle) to men only of proved ability for 
inlcpcnlent rcseir h and rigulations have been 
adopte I both f >r the endowment of these professor 
ships and for the endowment of seientihc research 
in other ways out of the resi lue of the vonous funds 
Detailel regulations for the a linmistration of these 
four fun Is an 1 for the appointment to and tenure 
of Royal Society research profi ssorships have been 
adopted by the t uncil and i sep irate Committee haa 
been ippointe 1 to make recommend itions as to the 
odmimstrition of the Yarrow fund 



me me from the present investments of tlie feur 
funis available for the endowment of scientihc 
research is appro\imatclv as follows h oulerton 

gift 1 000/ h oulerton be jucst 405c/ Messel 
fund 1575/ ind \ arrow fund 545of No income 
has so far been received frem the VIond fund but 
according to the terms of the will it is anticipited 
that there will be an annual income of about 2500/ 
Upon the receipt of Sir Alfrel Yirrows gift a 
committee wis appomted by the Council to consider 
and make recommendations as 1 1 the general use 
and administration of the I ouli rton Messel Yarrow 
and Mond funds hollowing a recommendation of 
this Committee the Council resolved that m tlie 
first place the remaming sums of 250/ to be paid 
in respeejt of the yet unpublished volumes of the 
Royal Soaety Catalogue of Scientific Papers be paid 
out of the income of the Mond fund and that after 
this the deficit of the Royal Society s publication 
fund should be met each year by contributions from 
the Messel fund and from the Mbnd fund these 
contributions being made m so far as convenient 
MO. 3823, VOL. 1 1 2] 


Sir Chirles Shirrington devoted his address 
ilmost entirely to an ait mint of the institut in of 
these reseirch j rofessorships and the poliiy adopted 
bv the Socitly in re^ird to this means of securing 
the ad\ inccmeut of na ural knowleige ft is felt 
that professorships endow i. 1 in the wav desenbed so 
is to lie mobile jotl as rtgarls the University at 
which they are hi Id ind the suliject of research 
ire of enormously gnater value than profess jrships 
01 fellowships tied f ir all time to i particular uni 
versily ind a particular suhjict 

The portions of the president s address referring 
to the use of these endowments and to the work of 
thus year s medallists arc pnntefl below m a shghtly 
abridged fonn 

Sir Charlis SHFRRiNcroNS PRcsiorNiiAi 
Addrlss 

At the anniversary meetmg it cannot be out of 
place to Iterate the mam object of the Soaety s 
foundation — the improvement of Natural Know. 
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ledge by discovery and as a never failing means to 
that end the furthering of research A reference 
made to it at last year s anniversary dealt particularly 
with the funds at the disposal of the Soaety for assist 
ing that great purpose To day in reviewmg how 
ever briefly the events of the past year the 'wiety 
recalls with lively gratitude the noble gift received 
from one of its fellows Sir Alfred \ arrow It is a gift 
specially durccted towards this same essential aun of 
the Society s existence The terms of Sir Alfred s 
letter accompanying the donation were no less 
generous vnd public spirited than the gift itself Ihc 
letter stressed that the money be used to aid 
scientific workers by idecjuate payment and by the 
supply of apparatus or other facilities rather than to 
erect costly buddmgs 

Ihe receipt of this splendid gift was followed it no 
long interval by the accrumg to the Society of the 
valuable bequest from its past fellow the late Dr 
ludwig Mond Ihe accession of these funds to the 
means at the Society s disposal for advancing research 
his enabled and suggests svstemisation of its pro 
vision for that end Consideration was undertaken 
of some adjustc 1 scheme whereby the disbursements 
the Society could hope to makt for the furthering of 
research should keep suitably in sight the whole ambit 
of the Society b purview of naturil knowledge thus 
making for advance over a wide scientific front 1 or 
such a plan the 1 oulerton Mtssel Yarrow and Mond 
funds to mention them in their historical sequence 
taken in conjunction ind following the wishes of their 
indivi lual donors lend themselves well Ihc scope 
of destination of these funds extends from phvsics 
chemistry and engmeermg on one hand througli 
biology to on the other hand Medicine ind such 
sciences as are connected with the discovery of the 
causes of dise ise and the relief of human suffering 
Ihe mere scant enumeration of the circle of the natural 
sciences suffices to show them is a band of brothers 
and seeing them as such is to remember their call is for 
research and not even solely for science s sake itself 
but for th It of humanity as well 

In addition to the (juestion of the 1 readth of field 
there remamed that also of the particular form which 
help for research might take in order to be liest cffei t 
ive m whatever held renlered Ihe consider itiOn 
given to this his been very full and careful It will 
be recalled that from the Domtion fund ind from 
some other funds of smaller amount and also through 
the C ommittee admmistenng the annu il Government 
grant the Society is able annually to make disburse 
nients helpful for apparatus mil material in response 
to applications in regard to particular items of research 
Moreover the Society has of research studentships 
five in a Idition to the borb\ ftllowship All and 
each of these have rendered and are rendering valu 
able lid to scientific research in their several respective 
wa>s Broadly taken their destin ition is to workers 
of promise in the earlier period of their c ireer and 
such workers are thus provided with opportunity for 
proving the powers of their promise Ihis year in 
addition to the above a generous and public spirited 
step taken by the Worshipful Compan) of Armourers 
ana Hrasicrs enables the Society to participate re 
sponsibly in the management of > ct another endow 
ment of somewhat similar scope 

Bearing in mind this relativdy satisfactory provision 
already existent for these needs ind recognising further 
the far reaching outside provision available from 
Governmental and a number of public and private bene 
ficiary sources to meet requirements of a similar kmd 
the opinion arrived at alter thorough consideration 
has b^n that a form of help specially called for and 
speci illy likely to be effective in idvancing discovery 
would he in the creation of greater oppmtumty fdr 
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fully experienced investimtors of already proven first 
rate capacity in research It is felt that mcrease of 
opportunity afforded to such investi^tors is hkely to 
attain with a prospect of comparative certainty its 
recompense in the achievements such investigators 
will accomplish 

To open up facihties for this class of mvesti 
gator would seem particularly the province of the 
Society and one m which its help could pursue 
required directions with especially whole heartra con 
viction because the Society in virtue of its owm 
organisation has special opportunity for cognisance 
of the powers and scientific circumstances of repre 
sentatives of this class of investigator Over an 
ample field and at many points in that field the 
Society lives in contact with their endeavours con 
versant with work they have already done and often 
with work they are in fact prosecutmg and could 
prosecute more fully had they increased opportunity 
for so doing Ihe desirability for encouragement of 
research from the Society to take this kmd of shape 
seems enhanced by circumstances of the present time 
ini hiding is this present time does the likelihood of an 
immediate future which will be one of anxiety for 
finding ways and meins In institutions university 
or other for the most part such investigators occupy 
positions to which their opportunities for research 
attach r ither as a secondary adjunct to calls of other 
nature upon their streng^ and time Under an 
institution s financial stress the demand made by it 
upon memliers of its staff who have multifold duties 
other than research is likely to be increas«l in 
directions iw iv from research I his is a situation of 
hardship to the investigator and of detnment and mis 
chance to the due advance of science itself 

Institutions whether university or other which are 
seats of learning show themselves in instance ifter 
instance desirous for their personnel to prosecute 
research but also m instance after mstance embar 
rassed to secure to them idequate tune for doing so 
Vet the research activity of these men or for that 
matter women — is a main source of that improve 
nieiit of n itural knowledge which it is the Society s 
great business to promote A spring of indispensable 
supply for the production of new knowledge is thus 
stemmed or curtailed Therefore it is felt that the 
Society by securmg m co operation with this or that 
particular institution ample freedom of time for a 
distmguishbd member of the personnel there to prose 
cute research uniividedly may extend a form of help 
toward the advance of discovery p irticularly desirable 
and welcome It is felt that by so doing the Society 
cm geir most usefully its own motive help into the 
general existent running m ichmery for the production 
of new scientific knowledge The hope is and the 
belief IS that its action may thus provide exactly a 
something which other institutions might have special 
difficulty in providing The action it is takmg marks 
a course which although entered upon tentatively and 
to be judged fin illy by experience is yet inaugurated 
with the foundation of three research professorships 
of the Society Ihe regulations for tntse appoint 
ments have been drawn up with mtention to give the 
professors the utmost freeaom to carry out research m 
the way dictated by their individual attainment tern 
perament and inchnation The Council has not 
thought fat to insist that the professors eithet shall 
teach or shall not teach the sole restriction laid down 
18 that to research shall their mam energies be devoted 
At the anniversary meetmg last vear I had the 
pleasure of referring to the appointment then hterally 
scarcely more than one hour old of Prof Starlmg as 
Foulerton professor This year has seen him Harveian 
Orator of the Royal College of Physicians and as 
regards the Society enter^ fully upon the actual 
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activities of the Foulerton professorship Now at this 
present anniversary the pleasurable privilege falU to 
me of announcing tlie appointments of Prof A Fowler 
and Mr G I Taylor to the 1 arrow professorships I 
may be allowed nere a brief reference to their work 
I follow the alphabetical order of their names I’rof 
Fowler w known the world over as a spectroscopist 
whose researches have been of the greatest value to 
astronomy to physics and to chemistry hntoing 
on science first as a pupil of and then as an assistant 
to Sir Norman I ockyer his earlier researches were 
at that provenance made natural astrophysical in 
kmd although the special technique which ho de 
veloped was a techmque of methods purely labontorv 
He achieved extraordinary success in identifving hnes 
observed in stellar spectra with hnes which he was 
able to reproduce in the laboratory he was able thus 
to assign the lines to their chcmicil origin Fur 
example the origm of the bands which dominated the 
spectra of what were then described as stars of 
< 4 cchib third class had been a mystery for many 
years Fowler was able to show that they were due 
to titanium oxide He accountel for many of the 
bands in the sun spot spectrum by show mg that they 
belonged to magnesium hydride Ag un he m 1 Ic 
an interesting study of the spectra of comets Fhe 
spectrum of the head had been observetl by Don iti in 
1864 and had been fully studied by Huggins and 
others It remained for Prof Fowler to make a study 
of th< tail spectrum of iomets He noticed first that 
the observed spectrum coincided with one which h id 
been obtained in the laboratory irising from an im 
purity in low pressure hy drogen I in illy after much 
ofiort and labonous work this spectrum was found to 
originate in c irbon monoxide 

While these are perhaps some of the more strikmt, 
of Prof Fowlers successes in the remon of astro 
physics he has also done a great de il of highly useful 
work in adding to our knowledge of the spectra of 
known terrestrial substances Special mention may 
perhaps be made of his stu ly of the spectrum of 
scandium which proved to be important both in 
solar prominences and in sun spots of magnesium 
in which he discovered new senes of spectral lines of 
strontium m wluch he added several lines to the 
already known tnple senes and of the active modi 
flcation of nitrogen discovered by t ic present Lord 
Rayleigh 

At the time that these investigations were earned 
out there was no reason to suppose an immediate 
future of practical importance for tne results obtained 
but vith the advent of Bohr s theory of atomic 
■structure they have been found to provide exictly 
the material required for full discussion of the new 
theones of atomic stnicture and for the acauisition 
of nc V positive knowledge as to the details ot atomic 
mechanism Perhaps his success of most stnking 
general appeal has been his direct experimental proof 
that the so called f Puppis senes of hv drogen originate 
from helium and not from hydrogen at all Ihis 
losult incidentally provided a stnking confirmation of 
Bohr s theory of the ongm of spectra 

In this field of research Prof lowler stands un 
nvalled Recently he has been examming the 
changes which take place m the spectra of elements as 
one electron after another is removed the results 
■obtained are of fundamental importance His last 
paper on the Spectrum of Irebly Ionised Siheon 
-wiU still be fresh m the mmds of many of our 
f^ows 

Branches of physical science other than those bena 
fitmg by Prof Fowler s work have formed the field of 
research of the Society s other Yarrow professor Mr 
G I Taylor namely mathematics engmeermg and 
geophysics Mr Taylor started his ^entific me as 
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an apphed mathematician and the Society is still 
fortunate m receiving from him frequent mathe< 
matical papers on hydrodsmamical themes Before 
the advent of Mr Taylor to this field it was almost a 
foregone conclusion that the results of 
research m a large part of hydrodynamics would not 
be confirmed by experiments Mr Tavlor has opened 
an era in which ex^nments and anal}rsis give con 
farmatory results From abstract hydrodynamics he 
was led to research in practical problems of geophysics 
and meteorology He has a distinguished record in 
aironautical science dating from the time when 
acting as Meteorological Adviser to the Air Force he 
was led to study the motions of the air the causes and 
effects of eddies and the lomplicated phenomena to 
which these give rise The application of much of his 
work to problems connected writh aircraft is very 
direct As the result of mathematical calculations he 
designed a parachute possessing many advantages m 
practice quite recently he has published an import 
ant theoretical investigation as to the manner in 
which the forces on a model aeroplane in a wind 
channel are affected by the eddies set up at the 
cn innel s mouth Some contril utions by him have 
proved of high value to the theory of the propeller 
He has taken a leuhng part m the development of a 
theory which goes far to account for the forces of an 
leroplancin terms of the circulation round it and the 
senes of trailing vortices shed from its wings 

Mr Taylor has ix;en cqua’ly successful m the 
application of mathematics to engineenng problems 
In collaboration with Mr A \ t.nfliths he was 
the first to utilise the fact th it the equations which 
determine the torsion of an clastic bar are identical 
with th>se representing the displacement of a thm 
membrane stretched over a hole of suitable shape 
when slightly distorted by uniform pressure By 
raicrometric measurements of the distortion of such 
a membrane he was able to deduce the torsion 
stresses inside a bar of specified cross section a 
procedure having practical applications of the 
greatest importance 

In the list Bakenan lecture delivered before the 
Society Mr Taylor in conjunction with Miss Flam 
studied the strains m a single crystal of aluminium 
when stretched to breaking point using a most 
ingenious combination of micrometnc measurements 
and Xray anal>sis In this way he was able to 
trace the internal motions in the crystal and to 
explain the striking difference betwee i the fracture 
of a bai of ordinary metal and that of a single crystal 
such as he examined In this his most recent work 
he has opened up a held which promises to be of 
far reachmg imiwrtance to the science of the strength 
of matenals and I venture to think of great pnu tical 
value to the working engmeer 

The record of both of our new professors gives 
every justification for hoping that in the unfettered 
freedom of the ^ arrow professorships they may find the 
opportunity for still more ample fulhlment of bnlliant 
work It 13 fortuiiati that they will both continue 
their researches in the laboratines from which their 
outstanding work has issued in the past and of the 
traditions of which tleir reputations already are 
in leed a part ^ 

Fmally may I m general terms return once more 
to summarise that leading motive which has actuated 
the launching of these new professorships Our 
umversities and other scientific institutions have 
been wont— indeed in many cases by force of circum 
stances are compeUed— to regard teachmg as the 
pnmary occupation of professoriate and staff and 
to envisage their occupation by research as merely 
1 s^ndary to their occupation in routine teachma 
I The Society has inverted quite deliberately that 
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ordtr of prtcedenco of professonal function By 
this inversion the Sotiet> of set purpose desires to 
rcin(,nise reseanh as a definite proiesbion and to 
advance and to maintun the principle tint the 
labourer is wc rtliy if his hire no less when enf^aged 
in research than when enj, iged in cliss instruition 
\et one word more upon this suLjeet Munificent 
as the Rifts in which the Sicietv has rteeived 
enabling it to do what it is doing toward this end 
it 1 as at heart may w e not venture to hope that 
the funds alrcilv t^ h in 1 for that purpose will 
prove I lit the iiispicious startinj, point for yet others 
of similar destinitun To saj this is but to echo 
the eiiieluding sentence of Sir Alfred \ irrows 
memoiable letter With such aspirations our desire 
IS th It in due course cither the Roy il Society or other 
bodies may hive it 111 their power to cn low the 
research of all those individuals whose hfe ought 
in the best interests of the community to be devoted 
to scientifii reseireh as the main purpose of their 
life cireer 

Ihp Mluallisis 

Cell IS Mfdai Prof Horace Lamb — For forty 
ye irs Prof ] amh h is liteii rtcogmsetl as one of the 
most priminent and successful workers m apphed 
mathematics in ( reat Britain He is the foremost 
authority on hydrodynamics not only in Oieat Britain 
hut the world oyer Prof I amb 8 scientific activity 
ongmally centring around the subject of hydro 
dynamics has radiated theme into most br inches 
of physic il science and he may be regarded as the 
outstanding representative to d ly of the school 
founded by Stokes Kelvin Clerk Maxwell and 
Rayleigh In recent years he has made important 
contributions to seismology the theory of tides 
and other branches of geophysics Specially perhaps 
should be mentioned the issistanee he has given of 
recent ye irs to the Aeronaubcal Research Committee 
Mathematical quesbons mvolved in the flow of air 
round aircrift in the action of propellers and the 
stresses in aeroplane structure are of fundamental 
importance but are exceedingly difficult ind here 
as elsewhere Prof I amb s mathematical skill and 
power of clear exposition have proved of the highest 
value 

Roy al Mfdal Prof C harles J ames Martin — Prof 
Martin is distinguished for contnbiitions both to 
physiology and to pithology Investigating snake 
venoms he ditferenbated two groups m virtue of 
their action one nervous the other so to say humoral 
His work on heat regulation m monobemes threw 
light on the evolution of the thermotaxis of warm 
buxxl animals More recently his researches have 
lam m the colloidal chemistry of protems and m 
protein met ibolism As Director of the Lister 
Institute he has contributed to m iny investigabons 
in ad htion to those actually issu^ in his name 
Thus hi has been mtimately associated with the 
inquiry into the influence of leeessory fooil factors of 
diet in the pnvention and remedying of deficiency 
diseasts such as scurvy and rickets an mquiry 
the success of which mav be regarded is one of the 
recent triumphs of preventive medicine 

Kov AL Mlu vl Sir William Napier Shaw — In the 
gre It idv niees nia Ic during the last twenty hve 
years in the science of meteorology Sir Napier Shaw 
has been amongst the foremost pioneers Dunng 
his twenW years a Iministrataon at the Metcoro 
logical Office that Office saw three marked steps 
forward two of these were eh inges in its quarters 
the third and greatest was the change in oubook 
of the work of the Office whereby it assumed 
under Sir Napier Shaw s sbmulating mfluence 
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the char icter of a scienbfic msbtution for the 
mtcrpretation of meteorological phenomena With 
the assistance of his scientific staff he has de 
veloped the physical and dynamical aspects of 
the subject and has done much to concenbate 
attenbon upon the thermodynamics of meteorology 
wherein the motions of the water laden air are 
interpreted as the action of a thermodynamic engine 
His conbibutions to knowledge of the air and its 
ways have been largely responsible for changmg 
the bisis of meteorology from one of empiricism to 
one of science 

Davy Mfdai l^of Herbert Brereton Biker — 
ifi-of Baker s researches m vanous fields of chemical 
investigation his ex imination of highly punfied 
tellurium from various sources for the possible 
presence of higher members of the same group of 
elements and the redetermin ition of its atomic 
weight are of outstanding merit It is however 
his remarkable researches on the influence of baces 
of water m modifying chemical change whether 
of the nature of combinabon or of decomposition 
which consbtute perhaps his especial disbncbon 
The results obtained by complete drying were as 
remarkable as they were unexpected because they 
were in direct opposition to those which followed 
careful drymg by usual methods The bearmg of 
Prof Baker s researches on theones of chemical 
change is> as important as his conclusive expenment^ 
demonstrations of the phenomena themselves 

Ht GHks MkDAL Dr Robert Andrews Milhkan — 
Dr Millikin has long been regarded as one of the 
most skilful experimenters in physical science He 
is awarded the Hughes medal especiilly for bis 
determmations of the electronic charge e and of 
Planck s constant h When physicistb were sbll 
Ignorant of the value of the clecbomc charge to 
withm 5 per cent Dr MiUikin by n method of the 
utmost ingenuity arrived at tho value 4 774 x 10 
E S U for which he claimed an accuracy of one part 
in a thou!>and a claim which has stood the test of 
time His determination of h was not only remark 
able in itself but was of still greater value as finally 
vindicating the Einstein Bohr view of the nature of 
the photo electric phenomenon 


Uniyersity and Educational Intelligence 

Edinburch — Dr Theobald Smith of the Rocke 
feller Insbtute for Medical Research New York 
United States gave an address in the University on 
Tuesday November ^7 on comparabve pathology 
He emphasised the common basis — theoretical and 
biological — of human and animal pathology the 
divergence in methods of beatment of human and of 
inim il pabents is determined in the case of the latter 
by economic considerations He urged that individual 
treatment of animals should be replaced more and 
more by preventive measures and tnat future stock 
owners should be brought to realise this by a sound 
education in the principles underlying disease 

LiVfcRPOOi — Sir Heath Harrison Bart founder of 
the chair of organic chemistry in the Uni\ ersity has 
generously conbibuted a further sum of 2500/ to 
wards the endowrment of the chair 


Dr C E WiATHKRBURN of Ormond College, 
Melbourne has been appointed professor of mathe 
mabes at Canterbury University College Christ 
church New Zealand 
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Tuf Annual General Meeting of the AvKKiation of 
Women Science Teachers will be held on Saturday 
January -6 at University College I ondon In the 
afternoon Mu>a dies will lecture on The bcientihc 
Interpretation of Scenery and tho meeting will be 
open to all who are mterested in the subject 

In I ondon Ontario the comer stones of tlu. new 
irts ind Micnce buildings of the University of 
Mtstem Ontario (formerly known as the Western 
Imversity of London] were laid on June 18 la^t 
b> the Ircniier of the Provmce Ihe cost of the 
buildings more than a million dollars is being provided 
for chiefly by grants from the provincial and county 
governments The Umversity has grown rapidly m 
recent years its student enrolment ^5ro) being three 
hmes IS large i« before the W ir 

A PROFESSOR of botany and director of the bio 
logical laboratories in the University College Colombo 
Ceylon is required Candidates should hold a first 
class honours degree of a British University with 
botany as the principal subject or eijuivalent quah 
hcations ind have a competent knowledge of plant 
physiology with an icqu iintance of bot my as 
appliwl to agriculture cither as plant p ethology or 
genetics or soil biology Turther information of 
and application forms for the ippointment are 
obtainable until December 15 from tho Assistant 
Private Seerctiry (Appointments) Colonial Ofi&ce 
Downing Street S VV i The completed application 
forms must lie returned b> Janusrj i 

AMONe significant movements in citv schexil 
systems desenbed in Bulletin No 8 of 1923 of the 
United St ites Bureau of Lducation is the increase in 
sue of the school buddings uid grounds In the 
larger cities buildings with ”4 or more rooms ire 
begmmng to appear This movement la purlly luc 
to the insistent molem Icraviid for ade<iuatc prj 
vision in connexion with cPy schools for recn ti n 
for phv icil training and for practical work In 
many cities it has been found that tho expense 
involved in proviling for these activities the re 

r site gv mn isnims auditoriums inanu d tr lining 
ps he me « conomics an I science labor itones 
draw ng an I iiuxlelling studios and pi vygro inds 
while miiutaii mg class rooms on the sime scale is 
before fei ordmirv class instnicUon is prohibitive 
The plato n or work study pi ly or duplicate 
school plan divides the school children of dl grides 
int two groups — A an 1 B While those of group 
A are m the class rooms those of group B are m 
the playgrounds auditorium laboratories or other 
specially equipped rooms md vice versa sc that tho 
8cl call can be run with h df the number of class rooms 
required un ler the ordinary system Such schemes 
have been introduced in 53 cities and in one of these 
more than 30 platoon schools arc established 

Tilt Cincinnati public schools psychological Ubora 
tory IS responsible for an uiterestmg attempt to trace 
the causes of fadure m first and second grade work 
of children not classified as mentally deficient The 
expenmciit was earned out m on observation 
class of sixteen chddren from 1917 to 1921 and a 
detaded account of it has just bMn published m 
Diagnosis and Treatment of Young School Fadures 
— Bulletin No I of 1923 of the Washington Bureau 
Diamosis should the wnter declares take account 
of the child s mental level (as indicated by the various 
mtelhgence tests) school history state of health 
gener^ mental time and attitude («g obsessiims 
phobias or anxiety states) and heredity Treat 
ment in the observation class resulted uniformly m 


unprovement as measured by mental tests notwith- 
standing that operative correction of physical defects 
such as removal of diseased tonsds and adenoids was 
owmg to parents objections m no case effected and 
unfavouranle home conditions remained unchanged 
Pleading for a widely extended development of 
psychological and medical clmics and other extra 
I class room resources the wrriter remarks fhe 
community wide contacts of the school and its hold 
on the famdy through the child give it a strategic 
position for the discovery and diagnosis of mental 
physical and social ills which no other agency can 
possibly eijual 

The annual meetings of the Geographical Associa 
tion will be held in Birkbeck College London on 
Wednesdiy Ihirsday and 1 nday January 2 3 and 
4 1924 The programme includes the following 

Items — J in - Prof P M Itoxby will open a dis 
cussion on Regional Study in the University and 
the publication of its results Jan 3 Mr L Mac D 
Robison will give in address on Ceylon Sir Richard 
Gregory will give his presidential address on British 
Climate in Histone Times joint conference be 
tween the Royal Meteorologic vl Society the Geo 
graphical Association an 1 the Science Masters Asso 
nation to consider the place of meteorology m 
cdiicition Sir N ipier Shaw will preside Subjects 
of discussion The Place of Meteorological Observa 
tions in tho School Course ami The Teaching of 
Meteor ilogv and Clunitolog> m Schools from (i) the 
phasical ind (■») the geographical standpomt and 
M Lm dc Martonne professor of gcogniphy m the 
University Pans will speak (in Lnglisfi) on A 
Stud3 of Transvlvama Jan 4 conference on rad 
wav MOffraphy Mr Alexander Bell Assistant Cien 
end Manager L and N b Kadway m the chair 
Opene 1 on behalf of tlic ( eographn al As ot lation by 
hu 1 1 Rodwell Jones tnd Mr C B Fawcett 

In 1 ji } ansmg out of a suggestion put forward by 
the Universities Bureau of the Bntish Fmpire as to 
the desirability of establishing a scheme for the inter 
change of students between the L niversities of Great 
Bntun and Amonca the Impenal College of Science 
ml Technology S Kensington with the generous 
assistance of two of its (,ovemors Sir Arthur Acland 
and Sir Otto Beit mitiated as an experiment a project 
designed to afford to selected Impenal College students 
a year s post f,r i luate study either at an Amencan 
unmrsity or in Amencan works fhe hope of the 
founders wvs that the awards might not only prove 
mutually advantageous to the students of the two 
uiuntnes but also that a closer acquaintance would 
tend to foster a spuit of good fellowship and mutual 
understanding lictween the students of th two 
countries and the countnes themselves Ihe nginaJ 
scheme eontemplatcd 6 scholarships of 300/ each for 
one year whi n the Impenal Collego made 400/ a 
year and later Sir Alfrw Yarrow generously con 
tnbutod a sum sufficient to provide 4 additional 
scholarships In all 1 2 scholars were sent to America 
10 with and 2 without emoluments 6 of these wont 
to the Mass ichusetla Institute of Technology 2 to 
( olumbia Umversity i each to Cornell Harvard and 
Yale Universities and i sjMnt the year with the 
Tennessee Iron Coal and Railroad Co and other 
works Five of the scholars were awarded the degree 
of master of science at tho conclusion of the year and 
arrangements were made m three c ises by the \mencan 
institution for the students to remain for a second year 
Judgmg from the reports which have been received 
the experiment has tmn an undoubteil success The 
awards have been discontinued as the funds have been 
exhausted 
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Societies and Academies. 

London 

Royal Anthropological Inititute November 6 — 
Prof C Ci Schgman piebident in the chair — ^Miss 
M A Murray The Percy bladen Memorial Fund 
Excavations at Borg en Nndur Malta The apsidal 
buildmg found list veir wis completely excavated 
and further excavations were cimed on to the eist 
and south Ihc m<un inlrancc to the megahthic 
enclosure was cleared on each side of the gatewiy 
was a tall megalith ind lust within the enclosure c n 
each Bide was i si all chamber built of megahthic 
blocks In an angle of e ich of these chambers a pot 
of the Bronze ige was found evidently m position 
The enclosure wall curves iwiy from the mun en 
trance towuds the south and west but there was 
not time to clear this completely The outer blocks 
cf the apsidal building wire laid baic they occur 
only round the west end and the north west apse 
Ongmally they were probibly six feet or more in 
height now however they ire about three feet high 
as the tijs have been broken ofif to Inng them to 
the lei el of the field Numbcis of small flint imple 
mentb were feund in all parts of the site chiefly m 
and near the apsidal building To the west of the 
ipbidal buildmg the so called Neolithic stratum 
was clearly marked the earth being of a different 
colour from thit ibove ind below and Neolithic 
potsherds c cc irring m large numbers As tlm part 
of the excas ition w is it tl t be undary of the next 
field it wis n t possible to continue the excava 
bon further in thit direction Tt is hoped that the 
Maltese Government will buy the fields which contain 
the megahthic strictures and thus ensure thit ill 
the I uildings of Borg en Nadui miy lx c mplctely 
excavated 

Nos ember 20 Piof C G Schgman (resident in 
the chair 1 H Dudley Buxton The inhabitants 
of Inner Mongolia The mhibitants of Inner Mon 
goli i may be divided into three classes — M< ngols 
Chinese and Muiclius The Mong Ls inly arc dis 
cussed they arc usually divided into tl ree eroups — 
the Kalmucks the Bunats and the trie Wngols 
fhis cl issific ition 13 based on Imguisbc relations 
alcne The majority of the true Mongols hive 
adopted the luimaistic form of Buddhism but a 
number < f relics of Shamamsm survive some of the 
ntes bemg strongly remmiscent of Arctic hysteni 
All their ntes ind ceremonies are in close harmony 
with their geographic environment and are closely 
related to their occu{>abcns as piste ral nomads 
Their physique differs from that of the Kalmucks 
and from m iny of the Bi nat tribes They seem to 
stind mtcrmcdiatc between the Turkish tnbes of 
tcntral Asia such as the Turmits and the Taranchi 
and the Northern Chinese ilthough in many ways 
they arc neirer the litter Tliey probably received 
i considerable infiltration of Western blcxid perhaps 
akin to that of the Alpmc race possibly at a tune 
which was contem(X}raneous with the culture repre 
sented m hengtien by the Shi Kuo 1 un pottery 
although the actual people who occupied this site 
seem to have been early Chinese If we regroup the 
Mongols on the basis of physique mrst cf the Kal 
mucks and manv of the Buriats f ill m a class akin 
to many of the Turkt tribes and disbnguished for 
their extremely round heads and to form a separate 
class which will include probably most of the true 
Mongols and the Bunats and possibly some of the 
Kalmucks These are closely alhed to yellow 
rices although they too probably ha\e i strain of 
white blood in their veins 
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Physical Society November 9 — Dr Alexander 
Russell in the chair —A L Narayan be ittcnng of 
hght by carbon dioxide mtrous oxide and some organic 
vapours The hght scattered laterally b> the mole 
cules of gases is not completely polarised but contams 
a com(X>nent polarised it nght angles to the direction 
which IS predicted by theory for a sphencal molecule 
the two components being conveniently referred to as 
the wrong and the nght components respect 
ively Sunlight was used for lUummatmg gases and 
vapours enclosed m a jomtless tube The strengths 
of the components were compared both by dmect 
photometry md by photometric companson of their 
effects on a photognphic plate Loid Kiyleighs 
results were confirmed particularly m the case of 
carbon dioxide and nitnc oxide The difference m 
the scattenng power of these two gases is contrary to 
the prediction of the I ewis I angmiiir theory of the 
itom —A Ferguson Un the measurement of tlie 
surface tension of a small quantity of liquid If a 
small quantity of liquid i c c or less be pi iced m a 
vertical capillary tube its surface tension miy be 
determmed by applymg pressure to tlie upper end of 
the tube and mcasunng the pressure necessary to 
force the liquid into such i (xwiticn tint tlic 
meniscus it the lower ind of the tube is plane 
Interficial tensions may also be deten lined m 
this way 

The Faraday Society Na\ ember 12 — Sir Robert 
Robertson president in the chair — A J Allmand 
and A W Campbell The electrode] iti n of 
manganese I lit clectrodeposition of minganese 
from aqueous solutions of its sulphite and ihlondc 
has been studied and the effects of changes in com 
position of electrolyte current density temixnture 
and type of cell mvcstigited lure mangincse in 
coherent form can be prepared m small juintity 
with a current elficicncy of 40 50 jxr c nt but 
attempts t3 prcjiare larger imounts in crhcicnt form 
wen unsicccssful S Glasstone Ihe thodic 
behaviour ot illoys Pt I Iron nickel alloys — 
A L Norbury Ihe volumes occupied by the solute 
atoms in ccrtim metallic solid s lutions ind their 
consequent hirdening effects When m element is 
distnbutid in solid s liilitn as single atoms rei lacing 
single atoms of tl e solvent in the space 1 itti i of the 
latter the hardening effe t is in general pr portional 
to the difference in size of the solute nil solvent 
items This relationship does not hold in certain 
exception il cases — for ex imple sihcon in c pper xnd 
sodium in lead which apjxiar to insc when the 
solute has an exceptionally strong chemical affmity 
for the solvent In such cises the solute probably 
exists in s lid solution in the form of molecules of 
an intermetallic compound h iving a different sjiacc 
litticc from th it of the solvent Wlicn an element 
forms i srhd solution with in ther element there 
IS a contractu n or ex(>ansic n which seems to be large 
or small accordmg to whether the chemicil affinity 
between the elements is large or smill J B Firth 
and F S Watson Ihe catalytic dec mposition of 
hydrogen peroxide solution by blood charcoal Blood 
charco^ previously heated to i2o C shows moderate 
catalytic activity in the decomposition of hydrogen 
peroxide solution but the ictivity is consmbrably 
increased by previous he iting in a vacuum at 
600' C and 900” C and is still further mcreased by 
previous sorption of lodmc from solution The 
activity of an ictivatcd charcoal consists of two 
types a activity which is very rapid but ceases 
after a few imnutes and p activity which may 
persist for several hours In ordinary blood charcoal 
o activity IS absent The introduction of iron into 
sugar solution prior to carbonisation mcreases the 
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activity of the charco'U considerably and it is sug 
gested that the iron acts as 1 spacing agent The 
proporbon of hydrogen peroxide decomposed is 
determined by both the activity of the charcoal and 
the concentration of the solution — £ C Walker 
The influence of the velocity of compression on the 
apparent compressibihty of powders The influence 
or the duration of the load on the volume ratio of 
compressed powder has been mvestigated and the 
ibobsiic curve h'ls been correlated with the value 
of the ratio resistance to impact to resistince to 
static load The exceptional readme&s witli which 
powdered ammonium nitrate shnnks depends chiefly 
on the high value of its velocity coeihcient — I 
Anderson (i) \n investigation of bmoluchowski s 
equation as -ipphed to the coagulation of gold 
hydrosol Colorimetric determinations of the nte 
of coagulation of gold sols by hydrochlonc acid 
potassium chloride banum chloride and alummium 
chlonde have been earned out and a region of rapid 
coigulabon is found m which Smoluchowski s cqui 
bon holds fairly well A slower region of coagul ition 
IS found m which the cquibon is inapplicable On 
the whole the eqiiabon in its pnsent form is stnctly 
limited to rapid coagul ibon (j) The effect of 
sucrose on the rate of coagulabon of 1 colloid by in 
electrolyte Ihe coagiilabon of gold sols by hydro 
chlonc acid bannm imtonde and potassium chi wide 
in the presence of vorymg amounts of sucrose has 
been mvestig ited It is concluded that sucrose 
exerts a definite pef bsmg effect upon collcidal gold and 
also that it exerts a spiuhc lugmentibon of coogula 
bon m the case of hydrogen nd banum ions over 
and above that of increasing the ictivity of these 
two ions It exhibits apparent intagonisbc action 
towards ions and gold sols The expenments 
mdicatc in general that the co gulabng power of in 
ion IS dependent upon its ictmty rather than upon 
its concentrabon a conclusion which bnngs the 
typical colloid phenomenon if coigulabin mto line 
with the kincbcs of chemical cb ngc in 1 omogencous 
(molcculir) systems — II H Pune and G 1 R 
Evans A method of measuring the rate of cuagula 
bon of colloidal solubons over wide ranges Jhe 
rate of coaguKbon of colloidal copper solubons has 
been «tndiM for a wide range of electrolyte con 
centrabons by making use of the rctirding effect 
of starch Very npid coigulitions lan tlius bo 
brought mto the region « f observation by ordinary 
methods A tr insfoimation factor can be obtained 
which enables one to cilculate whit the rate of 
codgulabon would have been for the pure colloid 
The results agree closely witii the equation deduced 
by hreundheh for the van ition of the rate of coagula 
bon with the concentrabon of the electrolyte and 
confirm the existence of a m iximum rate of coagula 
bon — J A V Butler Studies in heterogeneous 
equihbna Pt I Ihe conditions at the boundtuy 
surfaces of crystals and liquids arc discussed with 
the view of applymg statunoil methods to elucidate 
the kinebcs cf surface processes and to co ordinate a 
number of different cases of heterogeneous equihbnum 
A molecule near the surface is under the mfluenco of 
two opposing attracbve forces that of the surface 
and that exerted by the liquid In general these 
result in a balance pomt at which the direction of 
the resultant force reverses Suitable approximate 
stabsbcal equabons are deduced on this Dasis <uid 
applied to the simplest cases of solubihty The 
mtegrabon constants of the isochore for solubihty 
calculated by means of the equabons obtained for 
potassium i^ium hydrogen and silver chlorides 
are of the same ordci of magmtude as the expen 
mental values 
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Royal Stabsbcal Society November 20 — Sir J 
Athelstene Baines The Intemabonal Stabsbcal In 
sbtute and its fifteenth session The Intemabonal 
Statisbcal Institute ongmated at the jubilee meebng 
of the Royal Stabsbdd Society Durmg the War 
Its work was m ab^ance with the exception of that 
earned on by the Permanent Office which had been 
established only a short bmo before hosblibes began 
The Insbtute was able to convene its fifteenth session 
to lake place at Brussels last October At the re 
quest of the League of Nabons through the I conomic 
^bmi proposals for the organisation of statistics for 
intemabonal comparisons were submitted to the Insb 
tute and forwarded is adopted to the I cague The 
subjects dealt with were statistus of tride of agncul 
turalproducbon andoffishenes together with sugges 
turns as to the use and form of mdex numbers bearing 
on the economic situabon It is jiossible that the 
counsel of the Insbtute may be sought by the League 
systcmabcally as time goes on smee the need of a 
qualified idviser mdependent and impartial upon 
intemabonal quesbons mvolving a stitisbcal basis 
lb becoming annually more apparent 
Paris 

Academy of Sciences November 12 — M Albin 
Haller m the cliau — J Costantin Tht collection 
and culture of J Uurotus hryngu Suggestions for 
the culbvation of this edible mushroom (and other 
species of Pleurotus) on waste land — H A Lorents 
ind Rdouard Herren The rel itions between energy 
and mass accordmg to F mest Solv iv — h O Lovett 
A functional property of certain surfaces Armand 
Cahen New continued frictions attichcd to cer 
tain ojciations — Serge Bernstein puasi anatybeal 
functions — Jean Chaay The gr ivitation held of 
two fixed masses in the thtc ry of relabvity C irl A 
Garabedian A method of senes — C harles Nordmann 
The turbulence of the wind and the flight of 
hovering birds Discussion nd cnticism of the 
views of Vasilcsto K irpen n this subject — Emile 
Belot Some consequences of the fact that all stars 
including the sun must have pissed through the 
nov I ph sc — J Rouch Researches on shoals with 
the lid of tic divergent drag ihes instrument 
mvented b> Admiral Konarch during the War for 
removing subminnc mines his been successfully 
applied t the detection of submerged rocks m the 
neighbourhood of the jxirt of Brest — Rend Lucas 
MagneUc moments of r jt ition and mok ular magnebc 
onentabon — R Ledoux Lebard A Lepape and A 
Dauvillier The use of heavy g ises in radio diagnosis 
Radu graphs of a frog beloic and after breathmg 
krypton show that tms gas is as opaque to \ rays 
as the tissues of the animal — Ldon Guillet Ihe 
electneal resistance of commercial aluminium The 
purest cr mmercial aluminium h is i specific resistance 
of 2 8 micr > ohms and this increases with the amount 
of impunbes Silicon ippoars to ca sc a greater 
increase of resistance tlian iron Mechanical treat 
ment has only a slight effect on the resistance — W 
Kuhn The decomposibon of ammonia by ultra 
violet light and the law of photo chemical equivalence 
The number of quinta absorbed per molecule of 
unmonia is between 2 and 2 3 this number is 
mcreased as the light is made more nearly mono 
chromabc and is mdependent of the pressure at d 
m the intcrv il 10® and 20 of the temperature — 
Pierre Bedos Ortho cyclohexyl cyclohexanol This 
IS prejoared with good yield by the interacbon of 
cyclohexene oxide and cyclohexyl magnesium 
cnlonde Only one of the two possible stereoisomers 
is obtamed other methods of preparabon of this 
alcohol have given a mixture of the two isomets — 
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P Gaubert The deteimination of minerals by the 
microscopical examination of the streak left on a 
hard body The microscopical examination of the 
streak produced on a plate of ground glass or quartz 
can be used as a means of rapid identification of a 
mineral or of its constituents It has the advan- 
tage of using only a minute weight of the material 
without damage to the specimen — Sabra Stefanescu 
The activity and correlation of the molars .ind 
maifillarics of mastodons and elephants — Ren6 
Soutges The embryogeny of the Plantagacea* The 
development of the embryo in Plantago lanceolala — 
J Dauvergne and Mile L Weil . A method of pro- 
pagating by cuttings in a sterile liquid medium — J 
Beauverie The yellow rust of wheat {Puccima 
glumarum) in 1923 — Henri Coupin The swelling of 
seeds and the osmotic pressure of the medium From 
experiments on the swelling of seeds in sugar solutions 
of varying concentration it is shown that the osmotic 
pressure of the cells of seeds is generally high, from 
20 to 45 atmospheres - -H Cohn and H Belval . The 
levulosanes m cereals — Ph Joyet-Lavergne The 
cytoplasmic stiucture of Adelina dimidiata, a parasite 
of Scolopendra ciiigu/afu --Pierre DangUrd The 
vital coloration of the vacuolar apparatus m the 
marine peridians —Jules Amar : Transformism and 
heredity — L Page and R Legendre- The lunar 
rhythms of some ncreidians — C Levadlti, S Wicolau 
and Mile R Schoen Etiology of encephalitis 
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The Problems of Pasteurisation 

I N the recent National Milk Conference convened by 
the National Qean Milk Society at the Guildhall 
London the problems of pasteurisation which formed 
the subject of articles m Nature for January a? and 
Tebruary 3 of this year were discussed Pendmg the 
publication of fuller reports it would appear that not 
much additional knowled(,e has been acquired from 
experimental or other mvestigations smce those articles 
appeared Opimon m the Conference differed widely 
as to the wisdom of pasteurisation of cows milk under 
present conditions Thus Prof H F Armstrong 
mamtained that the Mmistry of Agnculture and the 
Mmistry of Health were working agamst the public 
mterest by pattmg pasteurisation on the back 
while not forung those who heated milk to tell the 
public what they had done with it With the emphasis 
laid m this statement on the desirabihty of malmg it 
compulsory to declare the fact of pasteurisation and 
the temperature at which it is undertaken when com 
meroally practised all hygienists will agree but they 
would scarcely agree with the possible inference that 
regulated pasteunsation of milk 15 an evil Other 
hygienists like Profs J M Beattie and H R Kenwood, 
favoured the practice of pasteurisation the first named 
summansmg his views m the words that pasteunsa* 
tion properly earned out at a constant temperature 
somewhat higher tlian that at present m use, would 
bnng about the destruction not only of tubercle 
bacilli but also of all other important pathogenic 
orgamsms 

The problem of pure milk is compheated by the 
desirabdity of cheap milk and of mcreasc m the per 
capita consumption of milk from about a quarter of a 
pint daily to at least three times this ai lount Clean 
milk 15 necessarily expensive The dangers from 
relatively uncleanly milk are reduced to a minimum by 
efiiaent pasteurisation At the same time unproved 
sanitation of milk is extremely important even hen 
pasteunsation is contemplated while com ersdy even 
dean milk produced under rigid conditions may 
occasionally cause disease unless it is pasteurised 
Neither method of approach to improvement can be 
n^lected Daury and milk sanitation is important , 
but for the efiSaent protection of the masses of popula 
tion bvmg m large cities pasteunsation is necessary 
This pasteunsation must, however, be efficient, and to be 
effioent it must be controlled and always declared in 
order that the cucumstances m which pasteunsation 
has been earned out may be mspected Further 
more more experunental work is needed on the 
vanous processes of pasteunsation as to their relative 
efiUaency 
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Facts and Fancies m Modern 
Anthropology 

(i) 2 he hvolution and Progress of Mankind By Prof 
H Kkatsrh 1 dited and Enlarged by Prof A 
Ileilbom Translated by J McCabe Pp 316 
(London T IisherUnwm Ltd 1933) net 
(a) The Raeial Utsiorv of Man By Prof R B Dixon 
Pp XVH-5R3 + 44 plates (New York and London 
Charles Sc nbner s Sons 1933) a^j net 
(3) Ancient Man in Britain By D A Mackenzie 
Pp xv+a57 + i6 plates (London Glasgow and 
Bombay Blarkic and Son Ltd igaa) 12s (id 
net 

T HF three anthropologists the titles of whose works 
iro given above hive approached problems 
relating to the origm <£ humm races and of their 
civilisations by tc tally different routes but all of them 
ha\ e this in ( ommon they have rt i htd their respective 
destinations b) giving their ima„in itions the freest of 
rems No one vi ho examines the frontispiece of the late 
Prof Hermann Kliitsch s hook — his death m 1916 at 
the ige of filt> ti>o robbed German science of me of 
its boldest exponents — would readil) assoi late his burly 
body ind pnre nng face with fanciful speculations 
regardmg mans evolution Ntr do we expect Prof 
Roland B Dix n who holds the ct air of anthropology 
at Harvard University to use a few measurements of 
the skull as fur) wands wherewith to rear wonderful 
anti ropological castles in the ur of long past ages 
His ea tics we fear like those which children build on 
the sands are doomed ti disappear as the mcoming 
tide of reason flows over them — but < f this more anon 
There i in be no doubt that Dr Donald A Mackenzie s 
imagination is a part of himself he is a student of 
Celtic hterature of Egyptian mythology of pnmitive 
folk lore He has that invaluable quahty demed to men 
of stnctly scientific trauung of entering the primitive 
human mind seeing the world through its eyes, and 
understandmg its modes of reasomng He has used 
his gifts and training m drawmg a word picture of 
ancient man in Britain and the sort of life he hved 
(i) Prof Klaatsch s book finished and edited by his 
fnend, Prof A Heilbom, and translated into English 
by Mr Joseph McCabe, contams a popular account 
of the opmions he had formed relaUng to the ongm of 
man and his mind to the beginnings of his speech, 
his morals his weapons his home, and his societies 
However much one may resent the brusque way m 
which this German professor has brushed aside the 
facts and opimuns of most of his contemporanes and 
the dogmatic way m which he has made assertion serve 
the place of reason yet his writings demand and deserve 
our serious consideration Klaatsch was tramed under 
NO 2824, VOL. 1 1 2] 


Gegenbaur and became his assistant He had been 
assistant to Waldeyer, and from his boyhood had been a 
dose student of Darwm and of Huxley He came mto 
European prommence towards the end of last century, 
when the late Prof Schwalbe of Strasbourg was givmg 
Neanderthal man the place ongmally assigned to hun 
by Dr William Kmg — ^that of a quite distmet speau 
of humanity, sharply marked off from all livmg 
varieties of mankmd 

Klaatsch mode the fossil remains of man— particu 
larly of Neanderthal man — his special study, and 
published long and somewhat prolix monographs on 
them Then he took up the study of ancient stone 
implements and proceeded to sites m Belgium and 
England to learn at first hand their nature and 
antiquity To help lum to interpret the ways of 
ancient man m Europe he set out m 1904 to hve 
m contact with the most pnmitive of living races 
— ^the abongmes of Australia He never ceased to 
extol the fine gentlemanly qualities of the abongmal 
Vustrihan he persuided himself that he detected 
Indo Germanic elements in the abongmes spie h and 
took a particular delight m claimmg tl e AustraJian 
nitivc as the ancestral type of the I uropcan Much 
of the book here reviewed is based on expenence he 
gained durmg the three years spent m Australia He 
relumed m 1907 to fill the full chair of anatomy and 
anthropology m the University of Breslau md to rush 
about the comment of Europe to see the latest find of 
fossil man He was soon in the sand pit of Mauer 
when the Ileidellierg jaw was found he was m the 
Dordogne when his Swiss fnend Ilauscr uncovered 
fossil remams of man at Le Moustier and at Combe 
Capelle he went to Agram to sec the remims dis 
covered at Krapma With such a record we cannot 
turn down lightly the opmions of this robust and 
industrious German professor 

Prof Klaatsch was a vigorous exponent of evolution, 
but as regards the ongm of human races he held certam 
peculiar opmions to which he first gave expression 
after makmg a detailed examination of the fossil le 
mams of Neanderthal man He found that this extmet 
speaes of mankmd shared many mmor characters with 
tie gorilla and to account for the common hentage he 
framed the conception that they were co descendants 
from an ancestral stock of ape men For reasons which 
he never made quite clear he linked the Negro race 
on to the Gorilla Neanderthal stem He further sup- 
posed, without a scrap of evidence that these ancestral 
ape men were m our modem sense more man like than 
ape like and while the gorilla fell away towards apedom 
as evolution went on his more fortunate cousins — ^the 
Negro and Neanderthal man — proceeded towards their 
higher goals He returned to the discarded idea of 
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Lord Monboddo, that apes were degenerate men — or, to 
use Klaatsch’s own expression, they represent “ abortive 
attempts at human evolution ” On the other hand, the 
races of Europe, Asia, and Australia although they, too 
had arisen from the same ancestral stock of ape men 
had taken a totally different route to reach their 
humanity, havmg been accompanied m part of then- 
evolutionary journey by the ancestry of the orang — 
another abortive attempt at man production Klaatsch 
himself was unrertam as to which human race had its 
past twmed with the ancestry of the chimpanzee but 
some of his followers have provided its human counter 
part and also one for the gibbon Once one enters the 
topsy turvy evolutionary mill of the polygenist there 
is no calling a halt the extinct forms of anthropoid 
apes will also require human countei parts if Klaatsch s 
views are sound and as geologists will provide scores 
of them in the course of time the fertile im igination of 
the polygenist must look forward to a busy and per 
plexmg future 

What should we say if iny one were solemnlv to 
assure us that Spanish and Italiin were speeches of 
diverse origin but thil is tlicy evolved they 1 id come 
to resemble each other ^ Those who miintain that 
the close structuril resemblances between tlie Negro 
and the Furopcin ire due to tonvcrgenct as Kliatsch 
did, take up an equally untenable position ^ 

It must not be thought that the while of Prof 
Klaatsch s book is giv cn over to i discussion of the 
evolution of man s body and brain Tar from it a 
chapter is devoted to the evolution of we ipons and to 
the discovery of fire and the results which followed 
from that discovery One result w is that primitive 
and hairy man sleeping by the fires he succeeded m 
kmdling and feeding bciainenude In another chapter 
IS given an account of the ongm of clothes Prof 
Klaatsch stoutly mamtained that clothes were worn at 
first purely as ornaments he cites ladies underwear 
as proof of his contention, but appears to have forgotten 
that the orang and chimpanzee find out for themselves 
that an old blanket or a newspaper can serve more 
than an ornamental purpose Chapters arc devoted to 
the evolution of speech of society of rebgion of the 
ho ne, and of motherhood 

All departments of -uithropology are dealt with , m 
every section the author sets down in clear umnistak 
able terms the conclusions he has reached regardmg 
the matters dealt with in his pages It is the author s 
courage rather than his judgment which is to be com 
mended In brief, this book of Prof Klaatsch s is of 
value, not because it represents a weighty contribution 
to anthropology, but because it gives in a readable form 

* KlMtichttlMorywnduouMedatKiiiMlenitUili tlwiwfMolNATOUi 
dNor a4 igso(VolB3 p 119) 
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the opimons held by an outstandmg personahty con- 
cemmg the manner m which man has come by hu 
present place m the world 

(3) Prof Klaatsch was a poljgenist. Prof Roland 
B Dixon IS also a polygenist, but of a new kind The 
title which he has given lus book The Racial History 
of Man seems to convey the impression that we 
are to be told how the Negro the Chmaman the 
European and other well differentiated races of man 
kmd came mto existence Ills publishers have given 
his book all the ippearanc e in paper t) pe and binding 
wluch marks a standard work Prof Dixon s book is 
in reality a treatise on poljgeny of that he is in no 
doubt for he writes 

The acceptance of such an hypothesis of the theory 
thil the existing varieties of man an to lx cxplamed 
not as derived by differentiation from a smgle ancestral 
form but as developed by amalgamation of the 
descendants of sever il quite discrete types places us 
squarely in the ranks of the long discredited poly 
gemsts (p 503) 

llierc IS no doubt that Prof Dixon his put himself 
in his jiroper category and we want to know how he 
came to fall mto this position Tic like Prof Klaatsch 
IS a thorough going ev olutiomst he is convmccd that 
m Its eirly evolution iry historj min s ancestral stock 
progressed m cjuite in orthodox manner it diverged, 
forming many I ranches riprescntatives ot some of 
which have been lound m a fossilised form m Jav a and 
Piltdown etc But there came a time — the date is not 
explicitly stated — when only eight branches — or human 
types— were left Wi ire told the names of these 
There was (i) the pro/o Atistraloid cradled somewhere 
round the Indian Oil an {2) the prolo Negroid whose 
home was m Africa (3) the Mediterranean livmg m 
Asm to the east of the Meditcrranc an , (4) the Caspian 
— a new name for our old fi lend the ( auc isian — Uvmg in 
Asia north and cast of the Caspian (s) the Mongoloid, 
and (6) the Paine Alpine neighbours on the central 
plateau of Asia (7) the Ural of uncertain nativity, 
but placed in the meantime in Eastern Russia , (S) the 
Alpine also a naUve of Asia For some reason which 
the author does not mention, these eight primitive 
types of man hvmg in and native to diverse regions 
of Africa and Asia, began a great game which can only 
be desenhed as that of ‘ anthropological chairs ” 
They all started moving round the world into each 
other 3 countries, and mixing in the most promiscuous 
way Out of this old world game came our modem 
races — ^Negro Negrito Australian alxingine, Europeans 
of all sorts, Egyptians Chinamen Red Indians and 
Lapps The differenc e between one modem race and 
another wholly depends, accordmg to Prof Dixon, on 
the proportion in which the eight original races were 
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employed m their compoundmg Ihe Eskimo, one of 
the most distmctive races of mankmd, and marked by 
unmistakable Mongolian features, has nothing of the 
Mongol m him, accordmg to Prof Dixon, but is com- 
pounded from the types which make up the peoples 
of Western h urope, namely, the Mediterranean, 
Caspian, and Ural types 1 0 the fashioning of English 
men all the original eight primary types of mankmd 
have been employed, mcludmg, of course, the Mongol, 
the proto Negroid, and the proto Australian 

Prof Dixon came by his discovery m the simplest 
way possible To recognise members of his ongmal 
types, m any race or people whatsoever, he employed 
three measurements of the skull, its length, width, 
and height, and two of the nose, its height and width 
If the htad, according to his standard, was long and 
low and the nose broad, then the mdividual with such 
proportions, no matter what the colour of the skm, 
texture of the hair, proportion of the body, and general 
appearance might was a proto Australoid , but if 
the nose was narrow, this alters the case the mdmdual 
is a Mediterranean But if the head was long and high 
and the nose narrow, then the mdividual possessmg 
such proportions must be placed m another categorv, 
that of the Caspian archetype In discussmg the 
distribution of the proto Australoid type m Europe, 
Prof Dixon proves its presence m Germany m neohtfaic 
times by citmg two skulls of that date with paiticularly 
wide noses In his table (p 477) the width of the nose 
is given as 33 mm , the height as 48 mm , and the 
proportion of width to height as 57 9 per cent But 
if the reader will work the sum out, he or she will find 
It IS not 57 9 but 47 9 per cent On this shp m his 
anthmetic Prof Dixon builds his hypothesis of a 
proto-Australoid stock in neolithic Furope In other 
cases his anthmetic may be nght, but his methods and 
inferences have just as httle foundation m fact as m 
the former case Why, every anthropologist knows 
of famihes where one brother, on Prof Dixon’s scale, 
would be a proto Negroid, another a Caspian, another 
a Mediterranean or Ural, while among the sisters of 
the same family might be found representatives of his 
remammg types 

To make quite clear the methods pursued by the 
professor of anthropology in Harvard University, let 
us suppose that the history of the vanous makes and 
types of motor car is unknown, and that Prof Dixon has 
undertaken to discover how the vanous types have 
come mto existence If he applied the method which 
he has employed to unravel the history of human types, 
he would measure the length, breadth, and height of 
the body of each type of car and the width and height ’ 
of the Ixmnet, and with these measurements to work 
on would deduce the history of each make of car. | 
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Essential pomts concemmg the engme, the gearing, 
steenng, the system of ventilation and lubncation, and 
all the essential details which go to the proper working 
of a car, are to be passed unnoted When the matter 
IS put in this way, even those who regard cranial 
measurements as sacrosanct will understand the value 
to be attai hed to Prof Dixon’s account of the evolution 
of human races 

(3} In Dr Donald A Mackenzie’s pages we have 
Western Europe pictured as a corridor leadmg from 
Egypt, or some ^jacent part of Africa or Asia, to 
Bntam In ancient times there passed along this 
corridor a contmuous procession of various types of 
men, each carrymg its peculiar customs and behefs 
The Cromagnon people, m Dr Mackenzie’s account, 
head the procession , they came from east of the Nile, 
and brought to Europe and to England the religious 
beliefs of their native land They were followed by the 

Solutreans,” who, we are told, came from about 
Somaliland After them came the “ Magdalemans,” 
the ‘ Azilians,” and the “ Tardenoisians ” The 
Magdalemans, we are mfoimed, were really Cromagnon 
people The only folk who did not come the usual 
way and from the usual source were the “Maglc- 
mosians ’ , they came from Siberia to the Baltic, 
and brought the dog to Europe , they were blonds of 
the Nordic type So far as the writer knows, only 
one fragmentary skull of the Baltic kitchen midden 
people (the Maglemosians) has so far been found, 
we know nothmg of a Nordic people m Siberia m early 
neolithic tunes , there are not half-a dozen human 
skeletons, or fragments of skeletons, which can be 
asenbed to people who made the Azilian and Tar 
dcnoisian types of weapons or implements We really 
know nothmg of these people whom Dr Mackenzie 
has mide to move so bnskly towards Bntam m ancient 
times 

Perhaps it will be fairest to let him speak for himself 

‘ For a long penod, extending over many centunes, 
the migration stream ’ from the contment appears 
to have been contmuously flowing The earners of 
neolithic culture were m the mam Ibenans of Mediter- 
ranean raaal type— the descendants of the Azilian- 
Tardenoisian peoples who used bows and arrows, and 
broke up the Magdaleman civilisation of Cromagnon 
man m Western and Central Europe This race 
appears to have been characterised m north and north- 
east Afnca ' So stnkmg,’ wntes Prof Elhot Srmth, 
' 18 the family likeness Between the early neolitbc 
people of the Bntish Isles and the Mediterranean and 
the bulk of the population, both ancient and modem, 
of Egypt and East Afnca, that the descnption of 
bones of an early Bnton of that remote epoch mig^t 
apply m all essential details to an inhabitant of 
Somiililand ’ ” (p ia 6 ) 

For the latter part of his statement Dr Mackenzie 
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has the highest authonty, but, so far, the wnter has 
heard of no one who has made and published a detailed 
comparison between the bones of neolithic Bntons and 
those of modem Somalis and Egyptians It is highly 
desirable that an mvestigation of this kmd should be 
made for it is difficult to believe that there is any 
degree of Somali blood m modem h ngl>ind 

Arthur Kfiih 

The Orders of Insects 

Manual of Entomology mtk Special Reference to 
Economic Entomology By Prof II Maxwell Lefroj 
Pp xvn 541+4 plates (London 1 Arnold and 
Co 1923) 354 net 

T he classification of msects has ptssed through 
many changes, ind most ( f tht sv stems prt posed 
ha\c been primarily based upon chancters afforded 
bj the wmgs mouth puts, and mttam irphoses 
During the last fiftetn >i.irs entomology lus suffered 
from an over extrtisc of the anal>ti( fttult> on the 
part of morphologists One result ot their aetuitics 
IS seen in the in< re ising number of subdivisions jf tiu 
class Insccta and some eminent authorities even dis 
member the litter is a whole Ihe tendenrs is to 
emphasise differences rather thin the features which 
groups revc il in (ommon In somi ( iscs the same 
morphologu il chancters in different erders are not 
credited with proportional \ dues Ihc result as 
might be antieipited is a ronhtun of mstibihty with 
no vers clear conception of whit is to I e regarded as 
in order and what is not 

The foundations of tlic modern clis ifi itun of 
insects were hid by llriuer m 1885 He rcrignised the 
fundimcntal divisnn of the Inset ti mto the two 
subclisses Apter>gotenci (Vpterjgoti) ind Ptm 
gogenea (Ptciygoti)— mcmhtis of the former being 
primitively apteri us and th ise of the latter winged or 
m some cises secondarily iptcrous Brauer ilso did 
much tow irds dividing the old assemblage \turopteri 
into separate sections each of ordin il \ ilu In 1899 
Shirp estabhshed a system pirth modclleJ upon that 
of Brauer and he mtroduced the terms I xopterygota 
and Lndopterygota in order to dis rimmite lietwceii 
those orders m which the wmgs deed p outside the 
body, and those in which they remain intern il until 
pupation He further introdured the term Anipterv 
gota to include those apterous orders which hast 
presumably become secondarily wmgless This Utter 
step however has the disadvantage of bnngmg together 
distantly related groups 

In 1904 Shipley adopted Sharps system almost m 
its entirety, but proposed certam new ordmal names 
with the double object of domg away with the use of 
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family designations for ordinal purposes and of mtro 
due mg a system m which the suffix ptera is extended 
to all orders In the same year Bomer proposed a 
system which recognised the same orders as Shipley 
(although not necessarily under the same names) with 
the exception that he adopted a threefold division of 
the Aptorsgota and recivcd the ordmal name Cor 
rodentii for the Psocoptera and Mallophaga Four 
\cars later Hindhrsch hunched a revolutionary 
sc heme he no longer ret lined the Insecta as a primary 
division of the Arthropod i and his system mvolved 
their dissolution mto four classes compnsing no less 
than 34 sepantc orders In Amine i he has found 
support from Brues and Melandcr (1915) who added 
the more recently diseovered orders Protura and 
Zoriptera and it tl c same time elevated the family 
Gryllcblattidffi to ordinal rink thus recogmsmg 
altogether 37 orders Berlese on the other hand, 
m his eneyclopaxhc treatise Gh Insctti reverts to a 
simplified tixonomy and diagnoses but nine orders 
In a few words it may be said that centres of disruption 
exist in the orders Orthoptt r i Cr i rodentia, and Neuro 
pter i as defined by Br lui r Once a condition of equi- 
librium IS Utamed with respect to these three groups 
we mav be on the high road to something approachmg 
unanimity 

Prof Lefroy s book is essentially one on the orders 
of insc ts In the preficc it is mentioned that the 
liiok IS bised upon the lectures given as the second 
f three pirts c f i course 01 upying one vear of a full 
tnining in entomology Ihis apparently accounts 
for the abscnie of my general chiptcrs on structure, 
I lology or dey elopmcnt On tl i whole a very 
reisonaWe compromise is jntde between the radical 
tendencies cf Handlirsch ind undue i mservitism, 
and some 26 orders ire separately treated more or less 
m detiil Ihe book is wntten for the student of 
ipphed entomol igy ind its object is to tt leh him how 
to recognise an insect in the field to determine its sex, 
to learn ibout its habits and the methods ef eontrol, 
and to f imihanse him with some of the more imp rtant 
monographs or citalogues which provide references 
to the hterature 

Ihc conception of tlie hook is a good one In 
carry mg it out Prof Lefroy assumes th it the student 
IS workmg with a collec tion of speaniens which he can 
h indie — ^illustrations art not very much believed in — 
and has access to the Zoological Record, Genera 
Insectorum and the Renew of Applied Entomology 
for further information Reierences consequently do 
not, as a rule include the names of the journals con- 
cerned, and sometimes only comprise the names of the 
authors along with the dates of their pubhcations 
Thi-. method has very obvious difficulties, and although 
2 A 1 
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It doubtlessly works all nght in Prof Ufroy’s own 
department a restriction is inesitably plated on the 
arde of those who might use the volume — particularly 
outside the British Isles Anvwaj, this is the plan 
upon which the studint is intended to proceed 
In the prepration of the volume the services of 
eight past or present students of the Impenal College 
have been enlisted— a certiin number of orders luiving 
been allotted to each The ncressar) information 
havmg been collected and written up, the whole was 
then, presumably, sifted and edited bj Prof Lefrciy 
1 his unorthodox method has its pitfalls I he various 
sections, each of whidi is devoted to a separate order, 
are of rather unequal ment — as might be expected— 
the one devoted to the Ncuroptera bemg probablj 
the best Also, the twok contains a number of 
misprmts which suggest burned proof eorrcctmg, and 
contains errors which, if repeated m an examination 
paper, would tell considerably agamst a candid ite 
1 or example, on p 10 the extra spiraelcs of Japyx are 
stated to be on the prothorax on p 41 the ceivieal 
selerites are mentioned as articulating the thorix to 
the abdomen on p 87 the mandibles of the nasute 
caste of termites are stated to form a kind of beak 
through which a secretion can be exuded at will on 
p 457 Glossina is credited with dropping its larva; 
one at a time while in flight 
On the other hand, almost all the families of msec ts 
are mentioned, and most of tliem treated separatel> 
whieh in Itself, IS quite an achievement in some cases 
oven the sub famihcs are enumerated and commented 
on 1 he tiook also contains a good deal of mformation 
not otlierw ise v cry accessible 1 1 is admirabl) pnntcd, 

but the price seems rather high I he four half tone 
plates arc excellent, and the text figures for the most 
part, serve their general purpose ADI 


Photographic Science 

Photography as a Scientific Instrument A tollective 
Work by A T Conradv, Charles R Davidson, 
Charles R Gibson, W B II i slop, 1 ( V laws, 
I II ti Monypennv Dr II Moss,ArthurS Newman, 
Dr (rto II Rodman Dr b F bheppard, W L P 
Wistcll Wilfnd Mark Webb, (ol II S L Winter 
Ixithim (\pplied Phvsits Senes) Pp vii+s4q+ 
31 plates fLondon Glasgow and Bombay Blackie 
and Son, Ltd , njag ) ^o» net 

O WING to the enormous advances which have been 
made m the various branches of science, recent 
years have seen the pubhcation of numerous mono- 
graphs wntten by specialists in one particular domam 
Chemistry and physics have been well catered tor m 
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tins r^peet, but, at all ev ents m Great Bntam, there has 
been no senes of monographs dcahng with photography, 
a subject winch may be considered as belongmg to 
phy sical chemistry The present book, to some extent, 
supplies this want It consists of fourteen chapters 
written by thutcen different men, each of whom is an 
acknowledged authonty on the subject about which he 
writes Although it would not be correct to desenbe 
the various chapters as monographs, smee a complete 
descnption of the particular branch under consideration 
IS not attempted, yet m each one is brought together a 
mass of knowledge which has hitherto been scattered 
far and wide m tlie literature, or has remamed embodied 
as “ cxpencncc ” with individual workers 

The first four chapters treat of the history, optics, 
and chemical and phvsieal processes of photography 
they may be considered as dealing with the more purely 
scientific side, wlulst the remaining ten chapters treat 
of the application of the art in various branches of 
science and technology 

AVhen dealing with a book of this kind the reviewer 
IS neetssarilv subjeet to limiUtions he cannot have a 
knowledge of ail the subjects treated, and consequently 
IS attracted by some chapters rather tfian otliers From 
the purely scientific point of view, those due to Prof 
Conrady and Dr Sheppard are especiallv worthy of 
mention The former bases his treatment of the photo- 
graphic lens system on the Ablic form of the general 
theory and deals with it from tlic point of view of the 
user rather than that of tlie designer and computer 
The properties of lens systems, and the various classes 
of alxrraUons to whicii lens sv stems are subject, are 
treated in a surprisingly simple manner The prac tical 
photographer will be especiallv interested m " Ihe 
Fxperimcntol Determinition of the Constants for any 
lens Svstem,” and with the explanation of depth of 
focus ghost images, flare spots ett lie will also find 
tint 1 jicrleef lens svstem is imjxissible, the best 
obtainable bemg the result of a large number ol com- 
piomises leaving always small residuals of aberration 
Such knowledge is important to the purchaser who will 
not tlien expect too much from the makers or sellers, 
who are generally silent on such pomts 

Since all the apphcations of photography depend on 
havmg the necessary sensitive material with which to 
work, it IS natural that Dr Sheppard’s chapter is the 
longest in the book '1 he author has been, so to speak, 
“ bom and bred ” m the subject, and possibly because 
of this, m some of his publications he has been apt to 
forget that his rcaden lave not the same acquamtance 
with the subject as he has In this chapter, however, 
Dr Sheppard has not fallen mto this error, and the 
reviewer does not know of any other account which 
covers the facts so clearly and lucidly One failing, 
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however, Dr Sheppard does not seem able to overcome 
Chemical equations seem to be beneath his notice m 
particular the equation representmg the reaction 
between ferrous sulphate and silver nitrate (p 140) 
contams so many errors that one cannot fail to noti e 
them 

The photographic methods used m istronomical 
photography are descnlied by ( R Davidson and 
Dr Moss gives 1 valuable selection of examples ot the 
apphcntion of photography to physical mvestig itions 
Photomicrography is covered m two chxptcrs 
J H G Monv penny dealing with its apphcition m 
metallurgird and engineering research whilst Dr 
Rodman in a more popular manner describes its 
application in histology bactenolog> and pathilogy 
Ihere is necessarily some duplication m these chapters 
and as is not to ho wondered it differences of opinic n 
Similar remarks os to overlapping hold with respect to 
the chapters on Photographic Survevmg by Col 
Wmterbotham and on Acroniutical Photography 
by Major L iws The differences m view point obtained 
are however U1 the more instructive 
Mr Wastcll desenbes the various colour processes 
from that of Lippmann to the Utest form of kinemato 
graphy in colour , and Mr Ilislop deals with the upplica 
tion of photography to various prmting processes in 
monochromt and in colour The 1 ist t wo c hapters deal 
with the Itclinics of Kinemitogriphy ind The 
Camcri is Witness and Detective 

The liGok IS a valuable one ind should be of interest 
not onlv to specialists m photography but also ti the 
puhlii in „i ner il ISP 

Our Bookshelf 

The British Pharmauutual ( odex an Impend 

Dtspema/ory for the Use (f Medual Prcwtitioners and 
Pharmacists (Published by dircc tion of the t uncil 
of the Pharmaceutical Soc icty of Great Bnt im ) 
Nc w and revised edition Pp \x + 16O9 (London 
The Ph urn iceutical Press 1923) 30^ net 
Thi, British Pharmaceutical (odex wis implied bv 
a committee of experts workmg under the dire tion 
of the Council of the Phirmaccutical Societv ind was 
intended to afford to pharmacists ind physicians a 
ready meins of obtainuig trustworthy inform uion 
concemmg drugs and medicinal preparations m general 
use throughout the Bntish 1 mpire It his fulfilled 
Its purpose well Works of this type however quickh 
lose their value and, notwithstanding the public ation 
of supplements m 1915 and 1933 a new issue was 
overdue The text of the book bears on every page 
evndence of thorough and careful revision and it is 
now well abreast of pharmaceutical and medical 
practice \mong the new monographs that attract 
attention is that on acnflavme Here the constitu 
tion and preparaUon of this important antiseptic arc 
explamed and a full page is devoted to an exposition 
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of Its advantages in medical and surgical treatment, 
the form m which it is best presenbed and the 
synonymy of its denvatives euflavint homoflavine, 
and proflavine Chloramine T and the chlorinated 
antiseptics eusol Dikins solution and Daufresnes 
solution are similarly discussed The thoroughness 
evident m these monographs characterises the whole 
work ind it is just this that makes the Codex so 
valuable ind trustworthy Under the hciadmg Cura 
tiones i general description of surgical dressmgs 
ind the methods by which they miy be tested is 
„ivtn it is cunous to note that the lint of the (odex 
IS composed entirely of cotton whereas the presence 
ol rotten was firmcrlv considered objectionable on 
account of its supposed irritating nature Insulin, 
thy roxm ind other drugs of very rtc ent ongm find a 
place in the work The list of test solutions and 
mi roscopical stams is a very restneted one and 
scarcely justifies its title The whole work is remark 
ably free from errors, and the committee entrusted 
with Its preparation mav Im, congratulited on the 
success of their efforts It is to ht hoped that the 
Council will not from motives of economy unduly 
delay the appear mce of a new edition so that the book 
may always be kept well up to date 

I om (tlei^ug ,um Segelflug Hugstndien aitf Gruni 
thlreicher Venitche und Messungen Von Gustav 
Iihcnthal (Vole km inns Bibliothek fur Hugwestn, 
Bmd IS) Pp 159 (Berlin ( harlottenburg 
C T r Volckmann Na hf (imbll 1^33 ) 350 
marks 

Finl Kritik mcincr Arbciten nur \om „runcn Tisch 
lus ohne memc Lxpenmente und Messungen nach 
/uprufen lehne ic h von vomherein il flits is the 
beginning of the list paragraph in the book by Herr 
Gustav Lilicnthal the brotlur and colhlxirator of the 
famous Otto Lihenthil He is led to take up this 
un inprcmising attitude because hetliims the results 
cf his Itnj tl V ind labonous measurements have already 
been criticised m a manner suggestmg that they have 
not been properly examined and mderst od 
lltrr Lilienthal discusses the 1 Id pr iblcm of soarmg 
or s uhng flight He imint ims that iiic present form 
of aeroplane is due to the misdirection of effort 
caused by the Wir when acroplines were required 
It once and in is large numbers as pc ssiblt with the 
result that the type then known lx;c ime standaidised 
1 ir all purjioses and all n itions The auth ir s \ itw is 
that the modern aeroplane in which the wmgs do the 
sustaining while an engine is used for propelling is 
in imititi n of the beetle rather tlnn of the bird 
He hopes that the eff ct ol the revival ef gliding will 
be to cause the aeroplane to approximate more to 
the bird form with the wings supplying the propulsion 
IS well as the sustentation 

Meanwhile Herr Lilienthal discusses how the 8ailm„ 
flight of certam birds is possible He claims to have 
established experimentally that the wmd supplies the 
work required for sailing flight by means of its pro 
pertv of makmg bodies suspended in it turn through 
about 4“ upwards Further the camber in a bird s 
wmg prcxluces an eddy below the wmg with the result 
that the work supplied by the wmg is used for both 
sustentation and propulsion It is difficult to see why 
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a hon/ontil wind should produtt the 4° turn which 
Herr Lilicnthal claims to have measured but it is a 
BUK,estu n w-orthy of consider ition and one that may 
leuci to intcrcstinf, devtlc pments S B 

/« Principes dt la physique Par Dr Norman R 
( ampbeli Ir iduit et adapte en Pranjais par Mme 
A M Ptbtlhcr (Nouvellc ( olUction Scicntifique ) 
Pp MX + 200 (Pans IthxAlcan 1923) 8 francs 
A IRANSLATIC N into Frenrh of Dr N R ( ampbeli s 
book entitled Phv sirs The Flemcnts w is suggested 
to the author b> M t mile Borel who had been called 
upon for a notice of the volume m the Revue phtlo 
s^htgue Hut the lenj^th ot the oTij,m il imposed the 
nec c ssity for considerable abbreviation one third only 
of this smaller Ixiok is a textual translation the rest is an 
abstract the developments of several pages being some 
times reduced to 1 few lines Mmt Pcbellier has 
earned out both the paraphrist and the translition 
and her diftirult tisk seems to have been performed 
most efticientlj The book is rendered more interestmg 
especiillv to the Fnglish reader bv the prefire ron 
tnliuted bv M Borel lit emphasises the great im 
port met of the treatise insing from the fact that the 
author is an experimental physiust and moreover an 
English physicist IxiKnmental and theoretical work 
correspond to different forms of activity and perhaps 
to different forms of thought ( ontinental physicists 
whether they ire French (lemian or It than arc per 
hips less purclv phvsirists thin the f nghsh It roav 
at It 1st It ilfirmed thit llu Utter have eertiin 
particulir ciuilitics iinlitits whieh semetimcs shock 
the sav int cl tic (cntincnt lut in prieticc produce 
rem irk ible results M Borel proceeds with m m 
ten sting diseussion it the language of physits which 
ht regards is intermediate between tl c exiet Unguige 
of mithematiis ind tl e v igucr Un^uige of the vulgir 
tongue in which words have c nh i slaltstual definition 
In Its new f rm Dr ( impbcll s w irk should appeal to 
a wide circle i f rtuler 

Ihe 1 oulsen Arc (iimrahr By f 1 Llwell Ip ig’ 
(London Pmest Benn I td 1923 ) iSs net 
As there ire m re thin 20000 kilowatts cf ire 
transmitters in use todiy it is highly probible that 
thev w ill rem iin in use for manv v ears to come I he 
British Pist Office idoptcd a 2^0 kw Llwell 
Poulscn ir generate r for the first Imk of the Imperial 
Wireless ( h iin onne ting I c ifield with Cairo These 
two stations ire now in operation at two thuds of the 
c iblc rate lie sime t>pc of generator is also used 
at Northclt tor communication with the Contment 
The Dut II Government is installing i 2400 kw 
Poul cn in the largest in the world in Java to 
enille it to communicate directly with its colonies 
As the author points out it is the one good system 
whic h IS not covered by a multitude of patents thought 
by minv t) be employed to dictate the terms and 
conditions under which the other systems may be used 
The book lie^ins with a histoncal introduction due 
stress being laid on Duddell s discovery of the musical 
arc The arc generators arc then described and finally 
clear desenptions ire given of the methods and ap 
paratus used for signalling and the applic ition of the 
generator to radio telephony 
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Clinical laboratory Methods By Prof R L Iladcn 
Pp 2Q4+5 platis (london H Kimpton 1923) 
18s net 

Thf luthor of this look his adhered strictly to his 
object of presenting methods of carrymg out clinical 
labor itorv work without m anv wav discussing the 
interpretation of the results The volume is therefore 
essentiallv a manu il for the laboratory worker fhe 
various tests are described briefly but with attention 
to even prutiial detail and references to onginal 
articles arc provided with most of the descriptions 
The author has limited himself is a rule to one method 
for each quantit ative estimation apparently with tlic 
rather narrow view that one method is suitibk in all 
circumstances The examination of gastnc contents 
differs considerably from the exammation generally 
carried out in Great Bntam and no consideration is 
given to the fractional test meil The illustrations, 
with the exception of those of blood cells are very 
good Making allowance for slight differences m 
terminology the clinical pathologist will find in this 
book a clear description of the laboratory methods in 
gener il use 

TnUile C hemistry an Introducttorr to the C hemuiry tf 
the Cl tton Industry By 1 J (ooper Pp ix + 2t5 
(London Methuen and Co Ltd 1923 ) 10s bd 
net 

Mr Coopjx s Ixiok covers a good deal of ground m a 
briif but c lear fashion It re ids more like i note book 
than a text Ixxik but is obviously the work of a 
number of years of tcachmg and should be useful to 
students in technical schools for whom it is intended 
Besides the elementary chemistry which serves as an 
introduction the luthor discusses its applications to 
the textile industry and among other things the natural 
flirts the chemistry of coal tils industrial waters 
si/es bleaching dyemg and mercerising Those 
engaged in tc it hing the subjet t will find the book useful 
and helplul Thcic arc a few mmtr inaccuracies a 
base need not cont am a metal (p 66) nitric oxide 
IS not absorbed by sulphuric itiel (p 69) The do 
scnptions of expenments are not always adequate, and 
seme of them (as thu shown in fig 119) can scircely 
have been tned successfully 

Radio Ttlegrapln and Telephony By Prof L W 
Marchant Pp ix + 137 (Livcrpocl University 
Press of Liverpool ltd london llodder and 
Stoughton Ltd 1923 ) f i net 
A viRY lirge number of books on radio telegriphy 
and radio tclepheny have recently been published 
Many ire t f little use to the general scientific reader 
because they ire too element iry others fail bet luse 
they are too technic al the authors rev e llmg m tec hnical 
terms which are m general very vaguely defined 
Prof Mircliant stems to have hit on the happy mean 
m this little volume The science is accurate the 
desenptions are good and the mformation is up to 
date To make assurance doubly sure the author has 
added a glossary givmg good definitions of the technical 
words used m the text 1 his book can be recommended 
to the reader who wants to understand the pnnciples 
utihscd m radio telephony broadcasting and directional 
radio signalling 
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Letters to the Editor 

\Tkt hdtior dots not hold htmstlf responsible for 
opinions expressed by kts correspondents Neither 
can he undertale to return, nor to correspond juith 
the writers of. rejected manuscripts intended for 
this or any other part of NaiukI' No noti e fs 
taken of anonymous communications ] 

Some New Commensals In the Plymouth District 
While collecting by digging on the hliore at 
Millbiy Salconibe in April Uiis ycAt I found three 
consecutive pairs of Synapta and i polynoid worm 
living together and at the same time three distinet 
associations of the brittle stir Ophincittda bracktata 
and a small mollusc I hese fin Is led to hve later 



monthly visits dunng the best spiing tiles ind 
resulted in the olistrvations giv < ii beJow 

Ihe polynoil Hurmofh i Iwiulalu vvis found m 
muddy sand it Salcombe on adjacent lit Is with six 
difierint animals belonginj, to two liRertiil jlivla 
and four ditterent classis but the more mterestiiig 
point IS th it the si/e of the polynoids fom s on tin 
whole an increising senes approximately is follows 
Harmothot lunulaia i few to ro mm with Opht r ndi 
bracktata and curved round the disc or over the 
mouth (tig i) H lunulaia (v vr iynaptes St Joseph) 
15 to 20 mm with Synapta inharem and 5 digitata 
and also occasion illy with Pkatcolosoma pelliu idum 
On the same beds occur larger specimens of i polynoid 
somewhat different in general appearance from the 
small Harmotkoe lunulaia just mentioned but they 
appear to be merely later CTOwth stages of the same 
species and agree generally with the var ntgra 
Alejos Specimens of this form about 20 to 30 mm 
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were taken with Phascolosoma rrulgare and of 33 to 
50 mm with AmpkttrtU bduardst Further work 
will be required to put this last observation on a 
secure liasis but the animals can onlv be obtamed 
by special search m smiU numbers it considerable 
intervals of time There is little doubt however 
that this species of Harmothoe at S ilcombe starts 
life eommensally with Ophiocmda and changes its 
m ite as it grows bigger and requires more accommoda 
lion in the burrow provided by the messmate until 
it hnally consorts with polyclwetes up to 30 cm long 
such os Ampkttrxte Ldwardst 

Harmotk I lunulaia was also t iken at the mouth 
of the River Ye dm with Synapta tnkarens ind will 
no doubt later be found m the same association in 
Plymouth bound 

Dunng the same espoditions the almost constant 
association of the mollusc Monlac ita I tdtntala ' with 
Opkt entda bracktata was confirmed 1 he mollusc m 
this case is frequently found in numbers just below 
or above the disc ini oceisionally under an arm 
in company with Harm tkoS lunulaia young Ihe 
s imc mollusc was taken also but less frequently with 
the (lephyre in Phis olotomapellucidum and occasion 
ally with Nereis With this Cephyrean however 
was found fairly const uitly the messmate lepton 
Clarkiee^ which was fau-ly frequently present m 
groups of i to 7 and sometimes ittachcd to the skm 
if the blood worm 

On both shores it Saliomle mother Hormothofl 
sp B not yet identified was taken m tubes with one 
an<l not in tubes with other species of Nereis Ihe 
same species was taken by i ireful work also in Rum 
Bay Plymouth bound 1 m^ide or under the 
tenta les of Amphtlrtie gractli Polycirrus aurantiacus 
and another species of Polycimis and at the same 
time Harmotkoe marpky/s was rediscovered with 
Marpkysa sanguinea m Hvinoulh bound after a long 
lapse of years The same Ilormothod sp B was also 
taken with Nereis m be Is at the River Ytalm It is an 
interesting fact tlial bir Ray I ankestcr took a similar 
jxilynoid unicr the tcntieles and in the tubes of 
r erebella {Polymnt t) nchulosa it Herne so long ago 
as> 1865 

The frequci ey with which the i sociates mentioned 
above occurred apirt from each other was noted 
during the collecting work ind found to be low except 
m till case of Ph iscol ma pelli idum which occurs 
in thousuids in 1 fiw square yir Is of ground 

In none of these i ises ot isso ation or com 
mensahsni can a reason for it be isserted with any 
leitainty ihe frequent occurrence of polynoids 
however it the bises of the tenliicles of polychaete 
commensals as Polycimis or in or near the grooves 
of other poly chetes as. Amphitiite Nereis • lueto 
pterui. or the grooves of Ophiocmda sugge ts the 
pilfering or scavenging of food maten il In the 
eases ot Monta uta and f epton it is clear that food 
material is abundant in the burrows they inhabit as 
their shells are often covered with Poly/oan polyps 
and in addition various lorammiftra are not un 
common in the mouths or in tl e region of the burrows 

In leed the variety of associ ites of some com 
mensalb biiggi sts on th other 1 in 1 that an inhabited 
burrow may be simply md mainly a harbour of 
refuge which is us^ so frequently that tlie in 
habitants learn to know and tolerate eieh other 


directly m any particular way on e ich other f< 

J H Ortov 

The Laboratory The Hoe Plymoum 
November 8 


I SID mnch InbbtMl to Mr R VV Dckwu th loi the dotenn a 01 ol 
tbeaeepede 
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Conductlyltlea of Aqueous Salt Solutions 

In the course of an investigation earned out dunng 
the htit two years on the transference numbers and 
condiictnities of certain aqueous salt solutions we 
have come across a simple relation which appears to 
us of interest ind import ince 

The specihc conductivity of an electrolyte (1) as 
usuallv mcasureil refers to one centimetre cube, of the 
solution We found it desirable when working with 
concentrated solutions to compare figures given by 
volumes of electrolyte eontoming always one gram ( f 
water If the solution in question contain * grams of 
salt per thousand grams of water and is of density d 
then the volume of solution coiitainmg one grim of 
water is Multiplying this term by k we 

obtiin a magnitude which wt will denote by i 
which IS the conductivity between electrodes one cm 
apart of an amount of the solution cont lining one 
gram of water At higli concentrations the viscosity 
of the solution is a factor which cinnot lie neglected 
Making the simph st assumption ti that conductivity 
and fluidity arc proportion d w< im\ c at a corrected 
conductivity 

loooH * 

^ loood 

Multiply by locxi and wc have the conductivity 
under tlit simo conditions due to an imoiiiit of solu 
tion cont lining icxio gr ims of w iter If now this be 
plotted against v M or the weight molar concentra 
lion (mols pt r thous ind grams of water) the result is 
a curve which in the evses of potassium scxlium ind 
Uthium chlorides becomes ne irly linear after v/M has 
excec (led 051 ind reni uiis so up to the limit to which 
we hav e so far c imcd our measurements (t/M y to 5 
dcpciilingcm tlio electrolyte) Wc have plotted the 
conductivity density and viscosity data of other 
observers for cirtiin other solutions and hive 
obt lined smiilar results 

hxprcsbtl verbally — if 1 thousand grams of witer 
arc put between clectiodcs one cm 
ap irt an 1 one of the s dls in question 
gradii illy added the mere isc m con 
duct nice of the cell (corrected for 
viscosity chingc) brought dwut by 
dissolving say an cxtri one tenth 
grun cciuivdcnt of salt is tieirly 
iiidcpenocnt of the coiici ntration 
of the solution when i certain hunt 
of conccntrifion Ins been csccm- led 
The slope of the curve is given bv 


to have considerable implications m several direction! 
for the theory of strong electrolytes These wd] 
be considered and the data more fully presented 
elsewhere 

We have written this preliminary note as a result 
of reading recently a paper pubhshed some months 
back by I inde [Zeitvh Lleklroch 29 163 1923I and 
not previously noticed as its title did not indicate 
any particiilir bearing on our work In this papei 
the autlior has plotted kt) agamst {* « the 

specific conductivity corrected for viscosity agamst 
the weight percent ige of the salt m the solution) for 
aqueous hthium and calcium chlorides solutions up to 
very high concentrations (far higher tlian anv we have 
so for measured) lie finds i linear relation up to 30 pei 
cent lithium chloride md 20 per cent cah mm chloride 
respectively after which the curves bend 1 he essen 

tial difference between his method of plotting and ours 
IS that we take into our conductance expression the 
elensity of the solution If his eurves are mexlifiexl in 
this way the e h iiigcs in direction at the high concentra 
tioiis become far less marked an 1 their courses at more 
moderate eonccntrations whilst becoming somewhat 
less linear closely approxim itc in type to those found 
by us for solutions of lithium i blonde and other salts 
‘ ’ ‘ VSD 


I luv crsity of I on Ion 
King s C ollege Mnn 1 \\ t . 
Koytmlier 25 


A T Aliviv 
1 NiCKris 


Ihe London kogs of November 2S>37 1933 

Ihl accorap my ing giapli (1 ig i) shows the liourly 
van itimi in the ciu intity of suspenih d impuiity that 
is sooty m liter m the iir of I ondon (Westminster) 
whuh was chiefly rt sponsible f i the leceiit smoke 
fogs This curve shiws cleirlv tint the miximum 
density of the smoke frg o e iirrc 1 alioiit mi I day and 
theie w IS a npid men ise in density which oineided 


(1000 I \)kri 


A curve ot Ihe sinic slope is got if 
the mol ir fr iction of the salt in the 
s( lution IS plotted ig imst the con 
duetmeo (corrected for viscosity 
and mcisurcd between cleclnxles 
one cm apart) of a mol of solu 
tion th it is within the limits 
mentioned the corrected conduct 
ance of i solution is practically 
proportional to the ratio salt mole 
cules/lolal moleiulcs 

This re lation ol tamed by considenng not as is 
customary the conduct ince of a fixed weight of salt 
to which me reasmg amounts of water are added but 
the exinductance of a fixed weight of water to which 
mcreasmg amounts of salt are idded would appear 

lia 2824, VOL 112] 



with the period of lighting up of tires in the morning 
The tigmes from which the curve is plotted were 
obtain^ from my automatic recorder designed for 
the Aclviseirv tximmittec on Atmospheric Pollution 
When d large number of days arc averaged and 
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plotted the dutnbution over the 24 hours u> siinilir 
but more uniform and it can even be seen tl at the 
maximum is reached later on Sundays than on week 
days (Fighth Report Ad VIS Comm on Atmos Pollu 
tion p 30) 

Records taken in Wcstimnslor by iny impai I appir 
atus at thi height of tlie lea nt fogs showed about 
50 000 solid particles per cubic centimetre ind ver\ 
little indication of water drops Ihev pirticlcs 
averaged a little more than o 5 micron in diamt ter an 1 
theie was a tendency to a rounded kidney shape 
with a fair number of small tr insp ircnt spheres c f 
about the same di inu ter 

With reference to the c iiise of the I ondon Pai 
ticular the vuw is generally hcl 1 that a London fog 
consists of condensed water p irtu les diitied by sni »ke 
and oily liyilnKarbms (Caipcnter London log 
Inquiry uyoi 2) and this yiew follows n iturally from 
the f let th it dunug I onilon smoko fogs there is very 
often a dense water fog m the suiiounding country 
Thcic aic how I \ i r certain indic it ions whii h point to 
a different eonclusion ind suggest that i Imdon 
smoke f ig such as wc have « xpcnence I leccntly 
occurs It tin sinu time as thi surrounding w itii fog 
not be c luse it is a result ot the litter but bet luse f the 
conditi ms whu h t ivi iir wati r fog T have thcieforc 
been forced tow iris tin view that the smoke tog of 
Londi n d is not consist of w lUr pai ticks liiticcl by 
smoke but ilmost entirely of siuoki paiticlcs done 
In suppoit of this aio th< f llowiiif fa ts 

(а) During the recent fegs when thi sun w is 
visible at ill it ipiH lud as a ucl ball thus iximtin^ 
towaids the presence <f hiuly livi k 1 susjieiikcl 
m itter ind not towards lirge witti glabuks 

(б) Records taken by my impact method during 
T ondon smoke k (.ssh w little evulcmi ofw ilii diops 
which if present woul 1 bi » bvious but then aie 
always ituinensc numbeis f f sin ill smoke pitlitks 

(f) It is not uuHsu il m ccming up to I ondon fiom 
the country during f iggy wcatlur ti liiil a lens 
white fog in the counliy \ itli i limit < f visibility of 
perhaps so v uds giving place to i yelbw fog in 
London with a groatec limit of visibility thus 
while a I irge imount of smoke cm always Ik detcete 1 
there must be a gicnt re liietion ui the qiiuitily ot 
water 111 the I onel m fo^ sinec in spite of the smoke 
addition visibility inipr ivcs 

{d) Ihe air ovei I on 1 m is w imur thin in the 
country surrounding ind although the e oinbusti >11 t , 
large quantities of fuel supplies i eertam ime iint of 
water to the ur it stems piob ible that eondensiUcn 
of water in I ondon to form fog would normdlv Ik 
much less thm m the surroun Img country There 
are ibout 17 000 000 tons of co il burnt y>er annum n 
London and assuming a wind of 2 miles per houi in 1 
an invtrsion of the Idjisi rate of temper iluic it ibout 
400 feet a eonilition likily ti be met with duimg 
foggy w either this amount of coal would keep the 
air iinraediatelv over I ondon ibout 13“ 1 w irmtr 
than in the sui rounding roiintry 

fr) The hourly incidence of suspcndel impunly is 
shown in the curves v ined exactly with the darkness 
and apparent density of tlie fogs as judged hy the 
eye 

Doubtless m the early morning i he conditions which 
cause i watci fog in the country also cause i similir 
fog in I ondon if not so dt nst but as the d ly ad 
voncts the smoky hits idd then sexit and he it to the 
air the latter evaporating the water ind the fornici 
replacing it by soot 

Fms are nolonously smoky shortly after lighting 
until they get well heated up and we find as i rule 
that the smoky I ondon fog commences in tlie mom 
mg about the time of fire lighting and dies away 
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gradually is the fires become well estibhsheil while 
it is usually at i mimmum between midnight and 
eirly morning If the naturil ventilation over the 
city f Ills to c irry away the smoke proilurcd there is 
sufficient evolved m the moimng m thiee or four 
hours to provnli Londoners with the dinscst smoke 
fog they have ever oxpeneiiecd Ssuch a fog contains 
S or b milligrams of soot per cubic mclit and this 
can be eisily supplied by the 40 or so tons of soot 
evolved pei hour bv the chimni ys of I ondon 

Assuming the coircetness of the abovi we may 
ill iw the following infoicni i s 

(i) The ur ovei 1 ondon being winner thin its 
sutroiiudmgs w itci fogs will be fewci or less 
dense dunng the diy thin in he countiy 
( ) Ihc 1 mlon Paitieulir ein be entiiely 
pievciitcd bv ab dishing smoke 

y S OvvrNs 

47 Vietona Stnet Westminster S \\ i 
December j 


Upper Air CondiHons after a Line>Squall 

Mfteoi oronsis ire mdcbtcil to Wing Commander 
I W 11 Rees for some very v ihiablc observa 
tions luring two aeropl me aseents at Cr iiiwell (Lines ) 
on Ottober 11 showing the chinge which took place 
in upper ur con litions diinng tin p issage ot i Ime 
sjuill or 111 the phnseology of Bjerknes a cold 
front Obsi rv it ons of tin kind are siiltieicntly 
r ire an 1 the ft itures exhibited by the present ones 
aipso spetiilh interesting tint it seems very desir 
able to lay some emph isis on them 

The icrompuiymg diignm (1 ig i) shows the 
details of the records 1 he first ascent (eloUetl Ime) 
eommenee I at 9 15 am ind was midc m front of 
tbi Imc squall in tlie tqu itorial air tiu origm of 
which has now been tr iced back on the i harts in 
the Mcleorologu al Office to i low latitude The 
figures agiinst the curve show the relitive humidity 
at vanous levels the comspoudmg number of 
grams of water vapour jnr kUogrim of ur being 
given m 1 rickets It is necessary to remark that 
the repoit of cloud and rim encountereil is not 
imonsi f(nt with the ippiientlv unsatiiratcd eon 
dition ot the air for the cloud was not ntecssanly 
eontinuous tliroughout the thickness indicated ana 
furtlur the instruments were re id on the wiy up 
whci the clouds were only just commencing to 
thicken an 1 form ram No nin fe ehed the suHaco 
until 10 A M I he line squall oceurre 1 at lo 5 a M 
m irking the imval at the surf lee at Lranwcll of the 
polir air which has Ixcn traieil back to the 
neighlKiurhooil of Greenland The usual line squill 
fcilurcswiri iteorde 1— heivy ram sullen veer of 
wind from b S \V to \\ ind sudden fill of t inpera- 
turcof > I \lltheram 21mm oecurreil between 
10 A M and noon and presum ibly fell through the 
undercutting vveilge of i older air from tlu eijuatonal 
air above The second ascent (full line) commenced 
at 2 15 1 M m restxnise to i request by wureless 
telegraphy from the I orccasL Division of the Motcoro 
logical OHict Air Ministry where the first reconl had 
been received and the weather chirts showed how 
valuable another would be 

Ihc second record shows that the aeropl me left 
the ground in tht polar nr and penetratcl the 
equatorial air abovte but what is particularly 
striking IS the exittemc dry mss of the intermediate 
I lyer extending from alxiut 5000 ft to 9000 ft When 
a sharp diseontmuity is absent between two different 
air currents the effiet is usually attnbuteil lo niixmg 
at the interface but the present intermediate liyer 
«onif 4000 ft thick cannot possibly have been a 
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mixing layer for it contained a much smaller 
iroportion of water vapour per mass of air th in the 
ayers above and below The following considera 
JOns suggest that it belonged purely to the lower 
urrent ind was mdcod the only genuine polar 
nr surviving over Craiiwell 
Let the shaded figure (a) m the mset diagram 
epitsent schematu^ly only a vertical section 
vertical st ilc much magnih^) of a tongue or 
globule of cold air which has not long since 
lenetratcd from a cold source into a warmer environ 
nent Subsequent translition and literal spreading 
indcr gravity may lead to a condition now at a 
list incc from the cold source 1 epresented by fig (b) 
ho Imt squall t ilong pi ue say at the right h in I 
■dge A contribution to the study of such motion 
las been made I y I xncr Lbitzungsl er \kad \\ iss 
iVicn 11a 127 1918 pp 7J5 847J In the tr insition 
he ur It A descends to t while the surface air 
cmains at tlie surfai e so that the higher a layer was 
inginally the more it is wanue 1 adiabatically Hence 



f tlie original lapse rate reprcsciite I hy AB m 
ig (c) IS less thin the ulialstic as is reasonal le 
or au tooled mainly from the s irf it e in high latitu les 
+ w 11 1 ecoine from this c xust alone more remote 
itill from the adiabatic like CB where AC is the 
iloj-c f tht dr> uhabatic A more precise 
natliem itital treatment of such a change of lapse 
ate has I een gu en by M irgules (txner llynamischc 
ilcteorologit i >17 p 80) Any ch mge of pressure 
It a given It vtl during the transition would produce 
Sects whith would not appreciably modify that 
lemoiistratcd 1 he sinking of the globule thus tends 

owards greater stalihty ind therefore to oppose 
iirbulente But in passing over a relatively warm 
lurf ice such as the AU mtie the cold air mass would 
eeeivc heat from below and this would be diffused 
NO 282^, VOL 112] 


upwards as far as the turbulence onginatmg at the 
surface is able to penetrate m the face of the stabilu 
mg action of the sinkmg A lapse line hke CFD 
would result where E is me upper limit of mixing 
In the present east there 13 clear evidence of the 
upper hmit of turbulence in the hare top reported 
at about 4100 ft and the lajer ED in the mam 
diagrim was leeordmgly the one which had been 
wormc 1 from below it possessed the dry uliabatic 
lapse r itc of temperat ire mdicative of thorough 
mixing an 1 was fairly humid with cloud at the top 
owing to water vapour evapor ited over the Atlantic 
having been stirred up at the same time as the layer 
wtis warnie I The layer C E on the other hand was 
on this view one which hul succeeded m remaimng 
non turbulent and was really the only genuine 
piol ir air which reached Cranwell still possessmg 
the original low polar water vapour content and 
neglecting ra liation its original potential temperature 
1 his view IS strengthened by remarkmg that although 
the mo lerate deere ise of humiditv and small nse of 
temperature indicated 1 y the upper parts of the two 
records miy be txplamcd using a Hertz diagram 
bv siipposmg the equatorial air to have ascended 
lost some moisture is cold front ram and de 
sccndel igain is suggcstel at 1 m fig (fi) no such 
eapi ination e in bo aj plied to the extremely dry layer 
(hscussc I ibovc for the air would have to be taken 
to an unreason ibly grt it height and would also 
arrive back with f ir too lugh i temper vturc It iloes 
not seem theref ire that the mterme hate 1 lyer can 
have been ev lived out ef the eq^uatorial iir and 
these interestmg records are ictorlingl) to be inter 
pictel as showing that the air of polar origin over 
Cranwell was m all j robabihty a tongue or 
globule about 9000 feet thick with the lower half 
p irti illy depolarise 1 bubsi iiuent we ither charts 
suggest tb it it was soon rcplaeul agam by a warmer 
air current right down to the suiface 
buch pairs of rec sr is as this near cold fronts 
arc unc mmon the nearest ipproach imongst those 
published in thi J^aily We ithcr Reports being in the 
issues of Oitobcr 14 and 14 1921 two ascents at 
Baldinnell (D hi n) having cxhibite 1 similar features 
to the present Ihcj tre also important is brmgiug 
into prominenrc tie existence well within are<is of 
cjclonu ictivit> of dry inversions the ociurrence 
of which IS n ort eomi lonly associated with the 
margins of anti veloncs M A Gibilit 

Meteor logical Olhec 
Air Ministry Kingswa> W L 2 
November 14 


experiments on Clona Inteatlaall^ 

Ii IS remark il le that in all the statements that I 
have seen by Dr Kanimcrcr or Ih'of MieBnle eon 
tcming the mcriase in length of the siphons in (.lona 
following amputation no measurements ire given 
As I have recently m ide measurements on a number 
of specimens m order to obtain some dat i indicating 
the n itiiral vanation in the proportional length of 
the oral siphon I should be glad if Prof MaeBnde 
woul 1 inform us w I ether Dr K immen r h is published 
or whether he possesses unpublished any measure 
ments of the siphons in his specimens before and 
liter amputation and m the offsprmg which m 
heiited the increastcl length 

I find it diUieult to underst ind what Prof MocBnde 
means by the words the reaction is of the animal 
as a whole It ma> 1 e a fax t that amputation of 
Iwth siphons results in the growth of longer siphons 
ind of the oral siphon alone m the growth of a siphon 
of the sime length is before but I do not see how 
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the reaction of the animal a<i a whole explains the 
fact 

Prof MacBnde hu. 1 phologmph of an operated 
Ciona and a normal one side by side What is the 
proportional length of the ora’ siphon in a norm il 
Ciona and what was th it length in the operated 
siphon before operation ind after regeneration ? 

J 1 CUNNINGHVM 

hast f ondon College 
Mile I< nd Road London J 
November 24 


Mrs Hertha Ayrton 

1 1 must be i in ittcr of p im an 1 surprise to nianv 
readers of NAiuar tint I’loftssor Vimstronj, should 
ha\e i\riUtn suih an irtuU as that which ippcuson 
p 800 of the issuL of IHctnibir i 

I was priviUgid to know with the mtimicv which 
IS only possible to a doc toi both l-hof an i Mrs \\rtoii 
during many us He w is mv patient until ht 
dud — premituieh in one sense but in anotlKi h 
lived long anl it implislud mne thin many men 
who hit to txtieiiif ol 1 ii,e It stuns almost sun 
leg! to speak ol thiir mariii. I lift 01 of tin jnifttt 
syinpalJiy md loinpuii iiship whi h distinguished 
it it IS difficult to iin lei Stan 1 how my one prt fi ssing 
to have btin tlitii fii 11 1 i mil suggest lint thev 
were in ill assntul e uple 

\o will) in eoul I havt niiisetl hoi husbini with 
mort niitinn^ unsillisli ini t nlir Itv tiou <)t 
tluir seientihe w il I le ivc leii rs t) speak tiuu 
will surily be m in\ h 1 mII vin liciti their me in iv 
III this respeet lJul is in ol I md intimate fiieuJ I 
am well qualilu I 1 piiUsl ig imst the luarUtss 
tommt tils lip m the piivati life ef a ver\ n ibic woman 
of whose living pisenee we ate s< t ently here ivi I 
Ihe I atm ru s usj et tluir tleil fiienls with in 
emotion we can at k 1st respieet The Day of the 
Dead held m reverence probibl> suipasstng inv 
thing m the Chiistmi ritu I has scared j piss I this 
ytir ind yet Pic f Vrinstiong eui wiite such an 
ailirle upon his Icid friends Surely for the rest ot 
his life he will regret not haimg le lined tliat 
appeal foi an obitii uy noliee H H Mius 
I St M ir> \bbots ruiiec 
Kensmgti n W i j 
D( c nibcr 3 


Tlic onlv comment I cm ussibly inikc u tie 
above is tint the wntei must be stian^clv lieking in 
sense ol humour 

When I used to tell my fnends that Ihoj wue ill 
issorted knowing tins full well and knowing me 
they did but smile \s did Airs Ayrton when to 
terminite one of our fuiitless discussions on the 
woman as man I sometimes siul We will admit 
you are up to us (apirt fiom being yourselves) 
when you <uc legul irlv engaged as cliefs ind pioduee 
one to go down to posterity with boycr 

May I here note the need of a correction in my 
irtielc — the insertion ol the ireent over the fiist e in 
M61isande ? So beautiful i name should not be reft 
of the least sh idc ol its eharm 

UrNRY L Armsironc 


Zoolo^icxil Bibliography 

I EST it should be assumed from mv friend Dr 
Bathers eommunication to Natuks of Dceemlier 1 
page 794 that my letter was premature let me state 
that my eommumcation was forwarded to Naiure at 
the express wish of the Conference of Delegates and 
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with the concurrence of the vinous officers of the 
Bntish Association who were present at the time 
there is no misunderst incling whatever as to the 
wishes of the representatives of the numerous 
scientific societies present in regircl to the si^e of 
publications mil if Dr Hither will consult such a 
publicdtion as Collins s Authors mil Igniters 
Dictionan issued by the Oxford Lmvcrsity Press, 
la will hnd that demy octavo is slightly kss than the 
nicisuiemeiits he gives n imely x 5J m and this 
is the sire which that particular committee re 
(umimnds to all soeiclies publishing inmi il reports, 
etc 1 Shiipvrd 

Ihe Mimic ipil Museums Hull 


Micelles and ( olloldal Ions 

Mr W B IfARDV 111 his litter to \ArUKe of 
Oetober 13 p 537 entitled Ihe Micclk— A Ques 
tion ot Nolitiou advocates the lonecption of the 
cxilloid il ion and postulate s th it the ideas of other 
workers coincide with his own so that merely a 
question of nomcnelaturc is involve 1 nevertheless 
in his opinion it is posit ivclv wrong to refer to i 
colloi 1 il ion IS i muelle 

It will be shown in i piper by Miss M L Laing 
which we ho|x to publish in in early number of the 
f urn tl J teal th that ill movement m 

m elcetne held can lx* siimme I iij) in a single formul i 
wbuh ipplies tqii illy to 10ns diaphrigms gels sus 
pensions micelles etc an 1 govirns the moyement of 
my such charnel constitmiit rel itivc to the solvent 
rill experiment il ivultnee shows that there is a 
grihiil transition from unchirgt I or isoelcetnc 
coll ) I d particles tlirougli those which are very 
sligl lly charge 1 such is tin neutral micelk in soap 
solution or the particles m i gold sol to those which 
aie niiieh more highly th irge 1 like the i 1 ii miccnc 
of s ips ml Hull tl tlu true 10ns whii li arc fully 
eh rgt I 

\ )w conns the qiiestii n of nomenelaturc There 
IS n luisti n is t 1 the fi llv ebuge 1 ion where this 
oiutilts with the chemical unit In soap srlutions 
howevii Hun is 1 slurp listinction bitwein the 
1 cliivic ir f tlu single inst ill n lal niDletuks or ions 
ml their r speetiv iggreg ilu ns the neutril md 
ionic niictlles which forixiuipJt can 1 m lull back 
I V an uUi ihltc r 

It wmil I stem is repugnant to ilesi^niti an iggre 
„aU cf soip 1 ns exnil lining subst itnl yioiiorlions 
( t 111 lissoti iteit soap a id of solvent colloiil il ion 
IS It \\ ml I b to call aggicgalcs ot hydi ilc^l neutral 
soap which are probably the stnctiiril liisis of soip 
lellics eulluulil molecules iltliough om is as 
logit il IS the other I hui i died eich these 
aggicgatcs a mii-cllc mil hive dtsenlul th 1 elec 
tried 1 in 111 ion by adding the prefixes nmtril and 
lome respectively Tin term micelle is custom inly 
imployeil m i siinil ir s use in contimpirarv 1 renrh 
in 1 (xenn in science | ami s W Me Hain 

Dept of Physical htirii trv 
Hmveisily of Bristol 


Biography ol Richard A Proctor 

W I arc it pn ent engaged in the piopar ition of a 

Memoir of the Iitc Kichaid A Frtxrtor and to 
assist us in our work we should be dccplv griteful foi 
the loan of any letters which readcis of Naiurf may 
hive received from him AVc will i ircfullv preserve 
the letters md iclurn them is soon as ixjssible 

S D Pkot lOK Sms ui 
Marv PKoeroR 

q Orchard Ro ul Altnncham C heshire 
December 3 
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The Treatment of Disease by Artificial Light 


T^IIOIOIIIPR \PY or the treatment of diseist by 
■1 li(,ht was first prominently brouj,ht to the notice 
of the nudital prtkssion by the work of Imscn in 
189s Me (Icmmstratul that the rajs of the visible 
speitriini ind ilso those iiuisibk radiations which we 
call iiltri violet rajs hat e varjang therapcuti qualities 
lit sliowtd tint the exclusion of the ultri vnkt rats 
frim the skin of [laticnts siifltruig from snnilpox tut 
short tl t settndary fever tharttterisli ef this disease 
md diminishtd the siippuratite stage and thtrtby 
shertened tin duration of the illness and lessened the 
nsk of ugly s( imng On the other bind he proved 
that the lecal appli iti n of eon entrated a tini light 
had a pewtrful mfluente on eertiin ifitttions of the 
skin pirticularly on the common t\pc of cutaneous 
tul ertul SIS knewn us lupus vulgiris Ik fere liis 
deith he had already appreciited the value of a more 
gener il ipplie ition e f light namelj the exposure of 
the whtk Ixdj t ) radiation 

In his t irlicr experiments with on entrated light 
Fmsen used the sun and a simple appiratus onsist 
ing of i 1 ir„e he How lens e ont lining a I hie s ilutie n 
was the me ans I j whi h the it time rats of light were 
brought 1 1 i f us ujion the skin 1 vtn with a I luc 
medium used as a filter it was f und necessary ti 
inlerptse a t ohn„ apparatus at the f us ef the lens 
This apparatus consisted ef a small circular eh amber 
with (juirt/ fates through whicli a current of old 
water constantly cireulited In addition to its value 
as a method of preventing excessive heating of the 
part this appai itus w as also used as a compressor to 
render tlie area under treatment bloodless as it had 
been found by expenment that the at time rajs 
penetrated a blintle 1 skin whereas m that through 
wliie h the blood w as e in ulating the red e slounng 
matter of the blood prevented the passage of the blue 
and ultra VI ikt rij In Denmark as in ether 
countries in northern 1 ititudes the number of dajs en 
which the sun could be utilised was s limited that 
Im in len ihindoned the sun as an illuminint und 
substituted powerful ele tri arc lip,hts 

1 e How ing on 1 insen s discovert a numl ei of workers 
m this field deti id other forms I illuminant and 
several lamps thigh ictini {lower lx came available 

It IS intirestiOf, at tl is point to consider the work of 
KoHie r at I et sin h r m re th an twenty vc irs he has 
been tre itin„ isis rf tuber ul ms partieiilarly in 
children hy exposing the surface of the Ixidt to the 
alpine un and his efforts I ate a hie ted a striking 
sue ess \t first it was believed that the air of the 
high iltiludi w as the determining, factor in the idmir 
able results bt lined but it has since been shown that 
It is the h^ht which is the im{))rtint agent RoHiers 
sueetssstii lulated others mthis branch of phototherapy 
and at the I relo ir Homes at Alton and II ajhng II mts 
Sir llcnrj ( autain has shown the practical value of 
this measure even m this dim ate in the tre atment of 
tulscrcul us disease of the bines joints and skin 
More reetntlt Rtvn in ( ojienh igen has shown that 
the larlwn arc light e in be used as a substitute for the 
sun and th at the results of an eleetne light bath are as 
eftieient is the sun bath 

Hie tre atment of disease by artificial light, therefore 
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must be insidered from two points of view First the 
1 leal ipplie ition of the radiations to the diseased foeais 
ind seee nd the appluation of light to the whole of the 
surface whi h for eonvcnience we may call the light 
bath 1 ir I the local ipphealion of lif,hl to a diseased 
area here we find two methods in use one m which 
the lipht IS L neentrated bj me ms of lenses md the 
other in which lelimie is pla cd on the intensity of the 
aetini rieliati ns without concentration 

leuAi iRLviMkNrDV CoNCLNTRATFD Light— The 
tjpieil apparatus lor treatment bj concentrated 
1 time light is the hinstn lamp or its modification the 
ImstnKejn lamp Jhc essentials in these are a 
powerful carbon are with an automatic adjustment to 
approximate the carbons as they bum away The 
ligl I fre m ll 0 ir is 1 1 1 sed through a sc rics e f rock 
erjstil lenses m a tube contimm^, distilled water 
He rat s arc to ussed on an art a the size of a shiHmg 
md at the locus is jilated the combined compressor 
and c a lin^ apparat is with a celd water circulation 
dts iilied ll ivt This t\{>e of appiratus is used 
mainlj m tin treatment f the form of tuber ulosis 
of the skm known as lupus vulgaris After an hours 
application of the con entrated rats an mflammitory 
re a tion o i rs m tlic skm The inflammation is so 
acute that a blislc r f rms win h m ay take several 
dajs to a couple of w tks t j he il It is interesting that 
this reaction docs not begin till abjut six hours after 
tl e tre atment Rejx iteel applie ations are usually 
neeessary to destroy the effects ol the mvasion of the 
skin by the tuber le b i illus but in fo to 70 per cent 
a permanent e ure is c btaincd many of the jiaticnts 
treated hating been w itehed fe r twtntv jears 

In the criminal 1 insen apparatus the current used is 
70 volts and so amperes It is therefore advisable 
to use a transfermer when the availal k current has 
a high voltage sij 2 to to 220 The e iibons used are 
pjsitive eired 2S mm m diameter and 12 mches 
long negative s lid 18 mm m diameter and of the 
same length By this apparatus four patients can he 
tre ated simultaneously 

In the 1 insen Rev n lamp the illuininmt is of the 
scissors ijpe the current emplojcd being 70 volts 
20 amperes The positive arlions are cored 12 mm the 
negitivc solid 10 mm in diameter and 8 in his long 
Ihest lam]}s can be worked from the lighting mams 
sat of "40 volts in senes with ippropnate shunts 
One patient onlj at a time is treated with each 
1 insen Ritn lamp 

InCAI IrLATMSNI BV UNtONLSNTRArHJ 1 IC HT 
The m st convenient ty|je of apparatus for the local 
Ire atment of dise ised are as of the skm by iineon 
centrated li^ht is that devised hv Kromayer It 
e onsists of i U shajied envelojie of roe k e rystal eontam 
ing mcr urv vapour Ihis is surrounded by a second 
t nvclopt with a rock crystal window Between the 
two envelopes which are fitted m a metal box cold 
water circulates to absorb the he at r ays 1 he window 
of the apparatus is pressed firmly agamst the area of 
skin to be treated the pressure bemg of value in render 
ing the skm bloodless and thus increasmg the penetra* 
tion of the ultra violet rays The apparatus is fixed 
on a mobile stand, and can be used off any ordmary 
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direct electric lighting nrcuit On a 240 volts circuit 
the current used is 3 5 amperes with 120 volts u ross the 
arc It will be noted that a w iter supply is neccss 11 \ 
a cu-culation of four pints jxr minute bung required 

IuhtIUtiiTrfatmsntby ruv Carbon VrcLk wr 
—The experienic of Revn of Copenliagen (onfiniied 
by other ebstrvers is tbit the Inst illumm-mt is 
carbon are li„ht Ihc spectrum of the ( arbon irc more 
nearly ipproiches that of the sun thin does thet ol 
mercury v apoiir and in the evpenem e of tin 1 ondon 
Tlospital, this IS further increased by the use of e irbons 
with i tungsten piste core tungsten r,ivin„ 1 speetriini 
of great rielmess in ultra violet rays 

The mstallition is very simple A large laihen arc 
limp, work.in„ it 50 amperes ind 70 volts is suspended 
from the ceiling it three to three ind a half feet alwve 
the floor \iound this it i distance of from three to 
four feet the pitients nude iie seated on sti ols 
I he whole < t the body is exposed first the fiont ind 
then the 1 uk the sittings being of half an hours 
durition at first ind these are griduilly inereiscd up 
to four Inurs i diy When the frint of the bocU is 
under treitmuit the eyes ire carefully protected bv 
a thiek m isk Ihe tungsten piste cored e ii lions used 
are ( t ) cored 2s mm ( ) solid mm Ixith 12 
inches lon„ 

(jbNLRAI 1 RrSTMFNT BV Ms RC I RY V IPOl R I AMI 
1 he appar itus consists of a qu irt/ 1 imp or bumei 
contimmg mercury vapour I e hind which 11 c pi iced 
reflectors ol vinous shipes Ihe limp is me unted 
on a St ind which permits its Ixin^, plieed it in ippro 
priatc height It is worked off any direct electri 
current ind is mexpensivo to run ihe pi wtical liU 
of a burner is in the Iir^tr types ibiut 1000 
hours \ verv hi,^h actinic illuminition is cl tuned 
1 he patient he s or stands w 1 tie under tre itmcnt isu illy 
at a distinee of ilwut three tect but with the lirger 
model supplied by the Hewittie 1 lectnc ( ompany the 
maximum distinct it which i patient is scnsilile < f the 
ridiition IS eighteen feet At the Ixginnmg of the 
treatment the exposures ire given to small arc is ind 
both the area ind the durition miy be ^nidiillv 
mcrtistd until the whole of the buk or front ol the 
Iwdv IS exp ised for h ilf an hour \n infl immatory 


reaetion redness slight vesication with sulisequent 
dcsquimation ire common and ifter i senes of 
exposures, the skin in the mijority of jiatients bteomes 
strongly pigmented Several of these limps may be 
pile id in i suitible ipirtmcnt the pitunts Ixmg 
illowed to move almut Ihe meicurv v ipour lamp 
his been used with su ccss in the treatment ol tuber 
culosis of the skin ^1 incls lionc s and joints ( are is 
required in the dosigc ind it is idvisil Ic to estimate 
the intensity of the i tmic r ly s by i ehromo ac tmo 
meter Ihisisspeciilly ne cssirv when iniw burner” 
IS instilled 

It his Ixcn shown tlut ri kets can he prevented m 
animals fed in i 11c ket imiducing diet if tlic surface 
of the bodv is exposed to the radi itions from i mercury - 
V ipour limp and there is in importint field of use- 
fulness for this form of radiothc rapy c arried out with 
due priiaiitions in the tre itmcnt of early rickets m 
children 

( oven SION The sphere of usefulness of the light 
bith IS biin„ explored in sever il directions A com 
mittee appoinlcd bv the Medical Research ( oiincil is 
studying the biologic il action of light ind several 
viluible investigations have been made Among 
others It has Uen demonstrated that the baetericidal 
power of the blood of iniinal can lx* grcatlv mere ised 
by the <\|K)suri of the inim il to letmie hght Clinical 
obstrvition shows thit there is i remirkible effect 
upon the metalwhsm of the hum in subject dull, 
lethar„i pitunts ripidlv lueome bright cheerful ind 
letiv e 1 he b idv weight me re ises m m my instanc es 
( hronic tuberculous iflcctions of the skin mucous 
niemlrines Ixmes incl je ints he il raincilv Other 
c lire me processes such isrluumati id irthritis hive also 
1 een benefited The vilue of light in the picvcnticm 
ind treitment ol rickets his been noted above A 
course of treatment usually lists three to five montlu, 
P itients whose skin pigments well usually do be st but 
there i no evidence to show th it it is the pigmentation 
which IS the curitivc fietor At present it can only 
be consideied in index 1 videnre so fir pomts to the 
actinic rays priducin„ soin p ssibly ehtmic il change 
in the blood which gives it gieiter power to destroy 
bictrrii ind their products 


Some Aspects of the Physical Chemistry of Interfaces ^ 
Ify Prtf 1 G Dcinnan (111 IRS 


I N recent years a great deal ol attention has Ix'ci 
paid by chemists physicists and physiologists tj 
the phenomeni wlueh occur it the surfiees or inter 
faces which separate different sorts of matter m bulk 
Itungs could happen in these regions which did nit 
emeur m the more homogeneous and uniform regions 
well mside the volume of matter in bulk K surf ice 
or surfue laver repicsents a sort of thin cross section 
which can be prob^ and examined mueli more reodilv 
than any part of the inside bulk The Iiv ing organisms 
of plants and ommals are full of surfaces and membranes 
What can happen at surfaces is therefore a matter 
of great importance for the science of living things 
^ essential eharactenstic of the ordering or arraying 

‘ troa th« preudcntial vtdirw drlivmd to Se li d D (Chcm&tiy) of tbe 
Btituh Aiwxutlon st Liveipool on Seplunbtr 14 
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cl mrleeules and atoms which siens to occur at 
surf lets miv consist m spicial orientation In the 
chimic il and physical a turns oerumng m a volume 
of liquid the bulk f which is large compared with its 
surface the molecules nr at mis prob iblv move towards 
each other with every soif ot orientation Should, 
however, some speiii’ orientation l« characteristic of 
interfaces, then it is clear that such interfaces will 
exhibit new phenomena due to this special sort of 
array in„ Moreover, if we ire dealing with molteules 
whieh ire icnised into electrically polar constituents, 
or which, if not actually dissociated, can be treated 
os eke trie ally bi polar, it follows that if onenfntion 
occurs at interfaces and surfaces then eleetneal double 
liyers and eleetneal potential dificrcncis may be set 
up at such boundanes 
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The field of force surrounding an attracting molecule 
may m reality be very irregular,’ and may lx specially 
localised around (ertain active or ‘ polar’ groups 
Its region of sensible magnitude may be very variable 
and relatively small compared with molecular dimen 
sions The chemical constitution of the molecule is 
now regarded as determining the varymg nature of 
the field of force surrounding it, so that parts of the 
molecule possessing high residual chemical affinity 
gi\e nse to sptciall) powerful regions of force In this 
way the older ‘ physical theones of cohesion accord 
mg to central forces with uniform onentation have 
been to some extent replaced, or at all events supple 
mented, by chemical theones accordmg to which 
the attractive force fields are highly locahsed round 
active chemical groups and atoms, arc relatively 
minute in range, and can be saturated or “ neutralised ” 
by the atoms or groups of neighbounng or juxtaposed 
molecules 

W H llirdy lias lieen the chief pioneer in the 
development of these newer theones having been led 
thereto bj his resetrehts on surface tension surface 
films composite liquid surf tees and static friction and 
lubnration If y* be the surface tension of x liquid A 
y* that of another prii tie ally immiscible liquid B, and 
y the interficial tension at the interface A/B, then 
the quintity W / +y -y* repiesents the deereise 
of free surf ice energy, and therefore the miximum 
work g lined, when i surf ice of A is allowed to approach 
nomiallv ind touch isurfice rf B at const int tempera 
ture Comparing different luiuids A with water as a 
const int liquid H TT irdv has shown that the quantity 
W IS extiemelv dc penile nt on the ehemic il eonstituticn 
of \ ind IS cspeci ill} hi^h when A conf iins the itomic 
groups (hirutenstic ol ilcohols leids and esters 
Ihiis for sui h s itunted substances as octane ijilo 
hex me ls_ ind I ( I4 the v dues of W it ordinar) 
room tiinpciiture he Ictwccn 21 and 24 (cmpiu 
with till SI V ilui the lollowin„ 

(a) Intri due tun of a hvdroxyl group 


(Il tv 1 ah )h )1 4() 

( }i lohcxanol 51 4 

(i) Introduction of i cirlnixyl grouji 

w ( ipnlic «id 464 

Oh K icid 44 7 


I he nitiiril inference from results such is these is 
tint the eohcsicnal forces ire essentially ehcmi al in 
)rii,in ind thit thev depend in large measure on the 
prism I ol utive atoms or groups of itoms 
nimclv those ]x)ssissmg strong ficlels of residual 
( hi mu il iftinitv , m other words, powi rful ind 
highly Ircahscd stray tields of cleetneal or elictro 
magnetic tone (or ef In th t}i>cs) I he existence of 
such atoms or itomi groups is strong presumptive 
evidence ol the unsymmetrual fields of force postal ited 
by llirdy and thirefore ot the molecular onentation 
It surfai cs 

I his question of the onentation of molecules at the 
surf ices of liquids lias been greatly extended m recent 
years by a detailed study of the extremely thm and 
invisible films formed by the pnmary spreadmg of 
oily substances on the surface of water In a continua 
tion and development of the work of Miss Poekels, 
the late Lord Kay high showed many years ago that 
when olive oil forms one of these invisible fUms on 
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water there is no fall m surface tension until the surface 
exmcentration reaches a certain very small value He 
made the highly interesting and important suggestion 
that this comentrauon marks the point where there is 
formed a continuous layer just one molecule thick 
In the case of ohve oil, he found this critical thickness 
to be 10 ’em and concluded that this number repre- 
sented the order of magnitude of the diameter of a 
molecule ot the oil I his method Was greatly developed 
by Devaux 

Although these researches had firmly established the 
theory ol the lormition of a unimoleeiilar surface 
layer md therefore of the existence of a new ‘ two- 
dtmenstotud phate of matter, we owe it to I Langmuir 
to have m ide a very unportant advance by connectmg 
this conception with the ideas of chemically active 
groups and molecular onentition Influenced, no 
doubt, by the ideas of Hardy, Langmuir reasoned that 
the formation of these pnmary unimoleeular films 
must be due to tlie presence of active groups in the 
molecules which are ittrieted mwards towards the 
water and thus cause the long open eh iin molecules of 
the f itty acids to be onented on the w iter surf ice with 
their long hydrx irlxm axes vertical and side by side 

Working by meins ot the method ot iJevaux, 
I.ant,muir put these ideas to the test of txixnment, 
and determined the intcmil me lei ill ir dimensions ot 
a unimrltiular liyir ( alculnlion ol the average 
distance between two idjicent tarlcn itoms m the 
three Kids give the v dm 14x10 * cm This 
distance must Ik ot the erder of mignitiiiU of the 
distinei between tlie centres ot the carlxin atoms 
in the crystal siniitiirc f i diimcnd which is now 
known t be I q2 X 10 " em 

These rcgnlailv oiicntcd md unimole ulir surface 
films on water hive been reiintlv itvcsiigUcd m i 
very detailed md c iielul m inner Iv N K Adam, 
who his improved the method einpl }cd hv llevaux 
indLingmuii liom icbser inilvsis j1 the relation 
ship between (hi 1 no rf surlacc lompiission md the 
surlaee erneentritun (txpiessed is irei occupied per 
molecule) he his shewn that i distm ti n must be 
made lictwiin the close puking of the polai or active 
end gioups (held griups) ol the melcculcs and the 
subsequent close puking of the hydroc 11 bon ehuns 
Some interesting results hive also licxn obtained 
in Sir Williim Braggs labor itory by Dr \ Muller 
In these expenments layers of erystilhscd fatty ands 
cn gliss piites have been cximined by in X ray 
photographic method From these results it appears 
thit the unit cell is i lon„ pnsm the cross section ot 
which remains constant for the substanc i s inv estigited, 
whilst the length ot the jirism increases linearly With 
the number of carbon atoms in the molecule The 
increase in length of the unit pnsm per carbon atom 
in the moleeule is found to be 2 ox 10 * cm Since 
It appears hkely that there are two molci ules arranged 
along the long axis of each unit cell (prism), it would 
follow tint the mcrease in the length of the molecule 
per eirbon atom added is i o x 10 * cm Comparing 
this result with the value for the chstinee between 
the carbon centres in the diamond lattice, it would 
appear tliat the carbon itoms m the long hydrocarbon 
chains of the higher saturated fatty acids are arranged 
in a zig /ag, or more probibly m a spiral or heux 
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If this be the rase, the closer packing or compression 
of the juxtaposed molecules in the unimolcrular films, 
as revealed in the investigations of Devaux Langmuir 
and Adam ma> be to some i stent explained b> the 
straightening out of these /ig zigs cr ptrhips by tin 
elastic comjirtssion of the helices 
As pointed out h) Lingmuir tlit question of the 
formttion of unimoleruhr surfai e films < in be ittacked 
in a different manner It is kntnsn that gases or 
vapours i in be condensed or adsarlnd b\ solid and 
liquid surf ares Flit question then iiiscs dots the 

formation of primary unimolecular films ever tetur in 
suchrascs ? ItwilllierccoUcctidthitHirdymidt the 
suggestion thit the formation of the primary uni 
moleculir film in the spreiding of oily substances on 
water might Ik due to adsorpti in from the vapour In 
order to evammt this question Mr I Iredale has 
recently mcisurcd m my liboritory the fill m the 
surface tension of meicurj caused bj cxposin^ i fresh 
mercur) siirfuc to vipours of increasing partial 
pressure flu excess surface cr nccntration q of the 
adsorbed saprur cm then be calcuhtcd by means of 
Cribbs s formul i 



where y siirfi t tensi m and p and p denote the 
density and partial pressure of the vapour rispe tivclj 
Working with the \ qxiur of methyl icetitc Iredale 
found in this way that it i tim|Hratiirc of 36° ( and a 
p irti il pressure of 62 mm of mere ury q 4 5 x 10 * gm 
per squire centimetre of surface from tlus result 
we can ri uhh cilculiti thit there art ojyxio** 
molecules of methyl acititc ids rhed per sq cm 
and thit the arei per molecule is 27x10 se| cm 
Asunelirthe mchtimsc rresiiindm,, to this alula 
tion the nnlteulir surface liver was proliahly not 
quite situntcd (in the ummilceulir sense) we may 
exiiec t the v due found to lx of the s une order of 
magnitude but somewhat greiter thm the values 
found by \dim for the cross section of the liead gn up 
of the hi^hei situiiled fittv itids (35x10 '*) nd of 
the esters (22x10 *•’ lor ethyl palmitate and ethyl 
behenatc) We m ly then tore s ly th it Irecl ile s 
results ajipt 11 to uidie ite the formation of a primary 
unimolecular layer built up bv idsorptien from the 
V upour ph ISC 

Langmuir has measure d the idsorpti >n c 1 i nuinUr 
of gases at low temperatures and pressures on measured 
surf ices ol mica and gliss ind his imvtd it the 
conelusi n tint the maximum quantities idsorUd are 
always somewhat less than the imounts to be expected 
inaunimoli iilir surface layer I K Cirvtrwhohis 
me isured the idsorption of toluene v ap ur on known 
glass surfaces has arriv cd at a similar cone lusum The 
view thit the maximum idsorptnn fnmi tlie gas phase 
cannot exceed a unimoleeulir layer lias, however, been 
much criticised 

Let us now consider mother tyqx of formation of 
surface layers at the surfaces of liquids namely, the 
case where a substance dissolved in a liquid concentrates 
preferentially at the liquid air or hquid vapour inter 
face Gibbs and later J J Thomson, have shown 
that if a dissolved sul^tanee (in relatively dilute 
solution) lowers the surface tension, it Will concentrate 


at the surface That such a phenomenon actually 
occurs has been qualitatively demonstrated m the 
cxpcnmints of D H Hall, J von 7 awidski and 
r B Kennek. and C Benson, bv the inalysis of foams 
md froths In 1908 S R Milner used the same 
method m the case of iqucous solutions of sodium 
oleate ind imved at a mean v due of 1 2 x 10 gram 
mols excess concentr ition per sq cm ol surface 
In the CISC of dilute solution we c an ealculite q the 
amount eoncentruted or adsorbed in the surface 
per sq cm (excess surface eonientration) and Milner 
calculated from Whitmoughs dita for aqueous 
solutions of aicUe acid that the siturition value 
of ^ IS 3 3 X 10 “ mols per sq cm , from whieli it 
follows that the arei per molieulc m the surface is 
50X 10 “sq tm In a similar m inner Langmuir has 
calculated from B de Szvsrkowski s data for aqueous 
solutions of prupionK, butyne, vakrii and taproic 
acids that the surfai e area per molecule adsorbed in 
the s iturated hyer is equal to 31 x 10 “ sq cm , while 
Harkms has arrived from his oven measurements for 
butyne ai id at the v due 36 x 10 “ sij cm 
In iQTi Dr J T Barker mil I made a direct 
determination of q for i soluti n ot nonylic acid in 
water hor a pra tieally sat rited surtaie layer it 
wis found that q was aliout i o x 10 ’ grm per sq cm , 
or 3 ixio“ mele ules jxr sq tm From this result 
It follows that the surface area per molicule is 
26x10 “sq tm 

Fhisi valuts ire nit very different from the 
vduts found by lan„muu ind bv Adam for the 
onented ummokeiilar hyers I priituil'y insoluble 
fatty icids resting on the surii e it water Thit in 
the prtsenl 1 ise some of the values ire hrger might 
e isily Ik txplamed on the ground that these adsorption 
liycrs ire pirt illy or eompkteh in the slate of 
surface vaiiours bor Vdam ind Mireilin have 
recently made the import int disiovrrv thit the 
iinime liiiilar surfiee films mvcstigited by them may 
pass ripidly on mere ise of temperature from the 
state of solid <r Iniuid surl ae e films to the state 
ol vaporised surface filn s m whi h the juxtajxised 
muleeules become detached from cai h other ind move 
al o It with i Browni an nr quasi mi le ul ir motion 
It IS indeed highly prolublt that the molecules 
whuh are voneentrated in ihi surfiee fnim the state 
of solution m the liquid phisi ire not in quite the 
same situ ition is the molecules of prn tiialU i isolublc 
substanies which ire pined on the surtaie In the 
farmer CISC the in ok uks ire still di solved, si that 
thiy will lx more suljecl lo therm il igit ition and 
less ible to form a juxliposcd ui moleeular layer 
Ihcy mi\ also Ik hv Irjted Nevertheless, the 
igreement as regard order t mi„nitude m the values 
it the «uilict arei per nclciule in the two tyjies of 
east IS lertiinly very suggestive and significant 
Let me now direct attention to mother very 
interesting phenomenon rehting to the surfaces of 
liquids and solutions namdy the existence of an 
clectncal potential gradient or potential difference 
(PD) in the surface layer Ihe liquid gas mterfaee 
offers the simplest rase of such interfaces, so 
the maestigation of the potentiil differtnces which 
may exist at this interface is a matter of funda 
mental interest In 1896 b B Kennek developed. 
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on the bisi-, of earlier txpenmenth ol Birhat and 
Blondlot an elettrometne condenser method for the 
(om|iarati\e determination cf the i^as liquid P D b 
The results whi h he obtimtd show that substanres 
(sucli os the iliphitic akohoK and arids) which con 
centritc at the siirlwc produce a very great change 
in the surfaic P D whilst liighb dissociated univalent 
inorganic salts such as potassium chloride do not The 
results obtained by Kennck h ive been much extended 
by an m\ estig ition cimcd out with the same type of 
appiritus b\ Prof F Fh irwaldson in my liboratorj 
Fhc general result of these experiments can be described 
in the following terms 
Consider the system 

Aqueous solution of I I Aqueous solution of 

K.C1 (cone c) Air KCl (cone — r) 

A I I B 

The positive pitentiil of A will be equal to that of B 
If wt now add t the sc liiti in B a sm ill quantity of a 
substance S (gem r illy i non electrolyte or weak 
electrolyte) which has a stron„ tendincy to concentritc 
at the air B interface it is found that the positive 
potential if A rises markedly above that of B the 
value of the quantitj positive potential of A minus 
thit of B V trying with the (omentntion of S in the 
wa) that IS hiractenstic of adsorption phenomena 
Wliat IS the interpretation of tlus phenomenon 
Quincke has shown that a bubble of air m water 
placed m an clcctru al potential gradient travels towards 
the anode — te the hubllc liehivis is if it were 
negitivel) charged From this it would folhw that 
the PI) at the airwiUr mtirfue is sueh tint the 
negatn e h ilf lies t iwards the air side \s an electrolj te 

such as pctassium chlonde is nc^ativel> odsorled it 
an iir liquid surface it is pribiblc that a P I) of the 
character indiiatid bs Ouincke s experiment exists 
at the A iir intcrf ice It we i cept this on 1 isi n 
it follows that the cflect ef S is markedly to reditre 
this P D (ir to reverse it) \ iw the P D ut the iir 
water interfi e i pr 1 il 1> due t the xistcncc of a 
deiille lajer eont lining hjdrixyl ions en the outside 
and hjclrigcn i ns e n the inside ir to crienlcd water 
m ilecules reg irdtd is electric il bi poles If S is a non 


electrolyte (or a substance which possesses little self 
ionisation) we can understand why its roncentia- 
tion at the surface could result in the reduction of 
this P D 

Within the list few years H A McTaggart has made 
a number of experiments on the electnc cataphoresis 
of gas bubbles in aqueous solutions and other liquids 
He finds that aliphatic acids and alcohols in aqueous 
solution reduce the surface P D and that this effect 
runs parallel with their influence on the surface tension 
of water He also finds that acids reduce the P D 
Ihcsc results miy be regarded as a corroboration of 
those obtained by Kennck McT igg irt has found that 
the nitrates ol tn and tetr walent cations hav e a power 
ful effect m not only reducing but even reversmg the 
P D (i e the bubble becomes positively charged) His 
expenments also show that polyvalent negative ions, 
such as the ferrocyamde ion act in the opposite du*c 
tion to the polj valent c ations — i e the> mcrcase the 
negative charge on the bubble or dimmish a previously 
existing positive one 

The subjects which I hive been discussin„ have an 
mteresting beanng on the formation and stability of 
foams and froths If iir lie violently chumcl qp with 
water only comparatively large bubbles are produced 
and these quickly rise to the surfue ind burst If 
now i very smill quantity of a substan c which con 
centrates at the air water interface be added an almost 
milk white air emulsion of small bubbles is pro 
duced which nse to the surf ice and produce a relatively 
durable froth It is clear that the diminution m inter 
faciil tensim facilitates the subdivision or dispcrsil 
of the iir Ihc existence of the surf ice liver will also 
c infer a certain amount of stability on the resultant 
froth since it will give nsc to lonts whi h resist the 
thinning f i bubLle wall Vny sudden increase in 
the surf i e will pr iducc a moment irj diniinuti m m 
the c neentrition or thickness i f the s irf i c layer, 
and hence a nsc m surf let tension whi h w ill persist 
until the normal thicknc sere oncentr ition is rc adjusted 
ly diffusi n f mile ules fr m the inside v lumc — i 
priccss which in \er> dilute sclution will o cupy a 
perceptible time 

{lobe conhntied ) 


Obituary 


Dr Alixaxufr (iIUCHI'N 

'■ I "IIF sudden ind unexjiected de ith of Dr Hex wider 
^ I Ui hen cn Octol cr 21 is reported from Berlm 
Birn It Nitdtrschcnwcidc cn September 2-j 1862 
Dr Gill hen commeneed bis higher educatim at the 
\tu R qipincr \i idemv ind later studied raathemitics 
and nitiird philosophy it the Univtrsit> of Berlin 
\fl r pis ing Ins final examinatun it the University 
of Kiel he I e irac an assist int and then a head teacher 
it the K Use r Wilhelm \ idemy At the same time 
he a ted as Privatdizcnt it the leehnical High 
School (f ( h irlottenburg where he lectured upon 
gee metrical c ptics i suliject with which his name will 
always be associated He also lectured upon mathe 
ni itics at the Helene 1 inge College for Women 
Dr Gleichcn s a idtmie c ireer terminated m 1904 
when he wis c died to the German Patent Office with 
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whi h he w IS onnected until the end of i ji8 While 
thus o iipicd he was iblc to produce the irchti fur 
OfUl and later t) act as editor of the s lentihc ind 
techni il St ticns of tin ptical and mechoni d central 
joumd Irom 1919 until his death Dr Gltichen was 
engaged in the scientific work of the t P Giir/ 
optical establishment when the opportunity was 
afforded him of applying his spcciil knowledge of 
ophthalmic theory to the sitisf action of the ever 
in reasing demands of the spec tack industrv 
Beyond Germany Dr Gleithen is best known as a 
wnter of optical text books of particular value to the 
student whose object it may be later to apply hw 
knowledge to the practice of the art This combination 
of theory and practice is most marked in his bchule 
der Optik published m 1914 and in his 1 heone der 
modemen optischen Instrumente of 1911 The latter 
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book was in 1918 translated into Fnglish under the 
auspices of the Committee of the Pnvy Council for 
Scientific and Industrial Reseanh Ihe Schulc der 
Optik has been translated into Spanish As a 
theoretical treatise his first work published in 1902 
and later translated mto French the I chrbuch der 
geometnschcn Optik is generally regarded as his 
most valuable legacy to the literature of optics 

The long list of Dr Glcirhcn s books and rontnbu 
tions to scientific journals and societies is indicative of 
a lift the leisure hours of which were exclusively applied 
to the study and expression of the s len c to which 
he was devoted and ytl it was i h irai teristic of Dr 
Glciclien tliat he was never too absorbed in his own 
afiairs to appreciate the needs of others and wis ever 
ready to leave his desk to assist a fellow worker 

Jamfs WriR Irfnch 

Mr G I) Maynard 

The untimely death of George Darell Mavnard at 
the age of forty seven has n moved mother ol the sm dl 
company of midwal biometricians which lost Dr 
Goring m tlie pmdcmic of influenza md Dr R J 
Fwart this year Maynard did not enter the field of 
stUisti s until he h id had wide clinu il txpcnence and 
at the time of his death he was in ictivc medic d 
practice 

The first notable « ntributa n by M ivn ird to medical 
statistics was t piper < n anti typlioid mcculition pub 
lished in the sixth volume of Bwmetnba and he ion 
tnbuted four other mimoiis ti tint joumil the last 
of which was published this ve ir lit was the luthor 
of three t f tht mem iirs issued by the So ith African 
Institiiti fir Midical Rest in h Ihe fust of these 
An Lnquiry mto the rtiolOf,y Mandtstitions and 
Prt vcntion of Pni umonia imi ngst N ttivcs c n the R ind 
reiruitcd fmm Iropitd Artis (Novimbti iji^) is 
perhaps his most impf rtant ntribution Vinrt from 
the (iitical appraisiment of tht \alut of in uhtion 
the seition of the memoir wlu h iximmts the evidence 
in fas nir of tin vitw tint pntum nii is m mfectiius 
distasi 1 i stnkmp,ly origin d pit i ol wcrl 

Munird w is the first writir to prop sc statisti d 
entena of infe tiousntss ind his tn itmtnt of nins 
of cases IS very suggestive w hilc his usi i f tinit inten als 
shows that he hid grisptd a notion whith has smte 
been developed bv various mithemati d st tistician 
Ihe joint memoir (with Dr G A lurntr) on Bintu 
Natives (1914) is i c irtful piici rf biometry ind tht 
same may be said of his biometne studv of tl i typino 
somes of sleeping sickness (1915) Maynard s w ikon 
the torreliticn of the death ritts from tanttr and 
diabetes (Btom vii 276) was one of thi first ipplu i 
tions to the problem of t intir of the t dtulus of torrela 
tions and contains a great de il which is v duablt md 
suggestive As except dunng i brief pen d I is re 
search work was the product of a siantv leisure and 
he never enjoyed at< ess to a first rate collection of 
statistiial literature the range and a curacy of his 
contnbutions are remarkable His loss at the zenith 
of his powers is a senous blow to science M G 

Mr T F CnFFSFMAN 

Botany m New Zealand has sustained a heavy 
loss by the death of Mr Thomas Fredenc Cheeseman, 
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Curator of the Auckland Museum Thomas Kirk had 
been entrusted with the writing of tlu Students 
non of New Zetland but it was cut short by 
his deith m 1897 Ihc half finished volume being 
brought out by the Government in 18 y ; was followed 
in 1)00 by a commission to Mr (hcestmm to draw 
up a complete fieri of tht Dominion it the same 
timt he was set free frmi liis duties of Curator 
He hid legiiii his rest irehes m 1870 imbr icing the 
whok rtgion horn the Ktrmulet Islands to Otigo 
Ihe result ippeired m 1906 entitled Manu il of the 
New /eUand 1 lora md is regirded by tliose who 
havt ustd It as one of the liest loial fli ras in existence 
This V lime limg compktid its luthor turned his 
attention to a senes of plates m illustrition selected 
by Mr theesemm but drawn and lithogriphcd m 
Fnglmd under the (are of Mr W Dotting Hemsley, 
IRS which were worked and sent ti New Zealmd, 
where the text wis printed md the book published 
It Wellin^,ton in two (juirto volumes 

\t th( list inmvtrsary meeting of the Lmnean 
Society the award wis mide to Mr 1 1 Cheesemon 
of the gold medal its hinlie t award which wis received 
fir him Iv the High ( immissi ncr It was i matter 
of the higlist „ritihciticn wh n received but a few 
months later news cimc tint his dcith had 0 (urred 
m October li t imi xjh U llv 11 oiigh he was known to 
lx lir from stung lie hid rticl the proof of his 
revised Minuil as t ir is the ind of Monocot vie dons 
I r years Mr ( htesun m h id wi rked ili ni without 
i In timed onipanion his knowledge Icing entirely 
due to reidinp md )1 sen iti n He was „ifted with 
cxtri rdmaiv pitien c sound judgment md edm 
( mm n ensi ninth md lovdle he had i quiet 
s ns f I un ur letrivel bv thi tvinkle in his eye 
Mr due im in wl w is I imin Hull m iSjf hid been 
i fellow I the I mnt in S riitv mte 1873 

IJ D J 


We regret to ann unce the following deaths 
Canon T C Bmncy bits emeritus pr ifessor if 
gt 1 >gv ill Iniveisity College Londin in December 
10 aged ninety 

I icut Col H H C cxlwm Austen IKS on 
December ige I eighty nini 

Dr L tiuninach i member of the Phy sikaliscli 
Tcclimschen Ki ichs instalt Berlin and I'rivatdozent 
in physics at tl e Birlin Technical College on October 
23 ige I sevcnlv two 

Prof J Iloikncss P Ur Kedp ith pi ifissor of j) re 
mathemitirs in Met ill I mvcisity Monti cal iged 
fifty nini 

Col ( Swmhoc distmgi islie I by hio work in entomo 
logv on December ^ agt i eighty six 
Irof t COR Tigerste 11 professor of physiology 
m the Lniversity rf Helsingf rs hiiilind author if 
wjrks xithcphysi li y ot tin bloid circulitnn on 
Decenilier 2 aged seventy 

bir Ircdcnek 7 1 eves Birt formerly Huntenan 
piofessor of anitomy and Wilsm prefessor ot patho 
fogy at the Royal College of Surgemis beijeant 
Surgeon to King Fdwrard VII and to the present 
King on December 7 age i seventy 

ftof D T Wilson since 1^03 a member of the 
department of astronomy of the Case bchool of 
Applied Science Clevelandf Ohio who was known for 
his wrork on the perturbations of the minor planets 
on October 12 aged sixty one 
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Current Topics and Erents. 


Ai i \crv successful ihnner given by the Institute 
ol Chcmistiv at the Hotel \ictona on Monday 
December in with Mr A (liiston Chapman the 
president in the chair some notable speeches were 
mnde reliting to the work of chemists both in times 
of wnr ind of pence The dinner marked the 4()th 
anm\cisni\ of the found itioii of the Institute and 
Mr ( hapman rightly stresstd the influence which this 
bods has lied in promoting i high standard of 
knowledge an 1 eon 1 net on beh ilf of its meinbcrs and 
the services it has rcndtreil to the eommumtv fhc 
nunili r of fellows issm 1 ites m 1 registered students 
now reaches a tot il of more th in 5000 so that the 
Institute may claim to he ot real signihcance to 
national progress T eird Haldane in projxising the 
toast of the Institute reti rreel to some of the develop 
nicnts of industry brought alxiut by the applications 
of science and he nieiitioned particularly tlic establish 
ment ml growth of the Impeiial College of Seience 
anel I echnology is i sign of the changed attitiidi of 
Bntish people tow irds science since the tlays when 
wt let Hofmann go to lierlin instead of retaining him 
in Great Britain To the neglect of the vital necessity 
of scunce to nitional prosperity and to lack of 
industrial oversight must be attributed the loss of 
the coal tar industry ind its related branches In 
the larly elivs of electrical iiigimeniig dso we let 
otlu r n itions surp iss us 111 the production of m lehinery 
ind ipph inees and the i mployment of electric power 
though we were the first t< stvke out claims in these 
fields I hough the relation of science to progressive 
ineliistiv IS close an 1 ethetive almost no reference 
wis nude to it in the speeelies ind iddresses with 
which wt hive been overwhelmed in the last few 
weeks through the Geiieril I lejction Ihc late I ord 
Silisbiirv once lamented tint while the work of the 
stitesmin the politician the soldier or the leader of 
men however gre if in 1 however fortunate is of 
neeessitv but trmsitorv whit is accomplished by 
one man being undone by mother — the work of the 
scienlilu fhseoverer or inventor has a pennani nt 
pi ice 111 eivihsitioii lord Hildane evpressed the 
hope th it IS a result of the rieetion Pirli iment wdl 
1 h more interested m the diffusion of knowledge thin 
Pirlnmeiits have been in the pist and we trust thit 
whitever p irty takes the runs of Government in 
liin 1 will reincnilxr tint ereitive science may be 
in ide i most potent means of growth of the manu 
factures an 1 tra le of i modern state 

A 1 1 f 1 1 K I on The \pplie ition of Seience to the 
1 ishiiig In lustry dtlivcrtd by Prof Stanley 
tirdinn at the I iids 1 ishi nes I xhibition m 
Scpti uiIh r 1 1st has 1 « cn printed and distributed 
It IS primal ilv a goo 1 account of the points of 
i ont let ni ide betw ecu si 11 n< e and the hshing industry 
and stcondarily a candid inticismof the trade The 
author criticisis the triwling gc ir the h indling of 
the hsh the metho Is of pri solving the fish and the 
business cntnpnse of the tiawler owners There are 
fish near our i oasts hi says vvhitli we do not know 
how to catch Thi Scotch branded s lit herring 
IS described iis an appalhng product the world s 
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tciste for which has assuretUy passed But m 1913 
we exported nearly 9 million cwt of cured hemngs 
while we importid only about 900000 cwt of all 
kinds of canned lish salmon included The fact is 
th It no way of di ding with the enormous potential 
c Itch of hcriings is pr icticable except that of cuiing 
111 salt lh( nixt kind of cured fish that is con 
demned is the Newfoundland an dried salt cod 
(much of which comes from the Scottish north cast 
coast) It would be as easy the author says to pack 
and export tins fish bnne frozen and doubtless it 
would but fur the very great difference n cost bi tween 
the very cheap air drying and thi very i xpensive 
brine freezing to say nothing of the idditionil cost 
of transpiorting and refriger itiiig the w hole cod The 
methods of the canners an enticiseil thus the author 
has failed ta discover my British canned smoke 
cured had loci though these were certainly on the 
maiket in 1 )i > I ht importance of finding the 
plankton ( ontents of thi w iter os a guide to the place 
where to sh wit hemng nets is urged on the experienced 
skippers of drifters but though this is sound enough 
from i scientific point of view we aic not surprised to 
leim that practical fishermen arc left cold by 
siuntihc work of this kind It is doubtful whether 
suih criticism however friendly is the best way to 
persuade fishermen and trawler owners i f the helpful 
ness of scientific rt search 

Ar i meetmg of the Optical Society held at the 
Impend College of Science and technology South 
Kensington on luesday November 27 Dr M von 
Kohr of Jtni delivered the lyzj I homos Young 
oration Ihe dvti was the 1.3rd anniversary of 
the deliv cry by 1 homas Young of his famous Bakcnan 
lecture On the Mtchimsm of the Bve Hie 
subject of the oration was Contributions to the 
history of the spectacle trade from the earliest times 
to Thom IS \oungs appear uicc The lecturer 
divided the subject chronologically into six parts 
The first period bcgmnuig 111 the 13th century extends 
to the invention of printing about 1448 com 
paratively fiw spectacles were then 111 use The 
second jicricxl reliting pnncipdly to the growth of 
the South German spectacle factories from about 
1450 up to 1020 IS much better known At about 
the some time Vemco must have been another 
important centre of spectacle manufacture for m 
the early days of the telescope (the Dutch form and 
the terrestrial telescope both made of smglc un 
achromitiseil lenses) Venetian craftsmen were supply 
mg these instruments but of Venetian spectacles 
proper only some casual hints are ascertainable In 
both these centres near spectacles (for reading 
and working only) were made Notable develop 
ments took place m bpain from about 1560 up to 
1710 distance spectacles fastened to the head were 
worn everywhere even m the highest circles of 
Spanish aristocracy and were mtroduced to China 
and Japan by Spanish Jesuits The chief develop . 
ment between 1640 and 1740 was the production of 
cheap nose spectacles in Nuremberg fhe spectacle 
grinding optician arose m the i8th century The 
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greater accuracy indispensable with achromatic 
objectives (invented by Chester Moor Hall m 1733 
and put on the market by John Dollond after 1738) 
placed the London spectacle maker proper on a much 
better footmg than his Nuremberg competitor working 
with bad tools and to a very small degree of accuracy 
Mr a Bachfllfry the Chief Fnginter of the 
trench Midi Railway read a very interesting, paper 
on the electnficvtion of this railway at a joint meeting 
of the Institution of Flectrical rngineers and the 
Societd des Ingenieurs Civils de Frince (British 
Section) on November 22 The Midi Railwiy of 
trance extends in the southernmost part of that 
country from the Atlantic Ocean to the Meililerranean 
along the snow covered Pyrenees sending off bruieh 
Imes up most of the valleys of that chain of mount uns 
In trance the standard typo of traetion current is 
direct current at 1500 volts and the sttiwlard type 
of primary current is three phase at 50 frequency 
The electric energy is product at two hydro clcctiic 
Stations m one of which the water has a fall of 
2300 ft The pressure is generated at 60000 volts 
but for long distance transmission it is converted to 
150 000 volts which is the highest pressure used in 
Lurope at the present tunc 1 he economics clfcctal 
by the use of eleetnc traction are notable The 
hydro electne energy is much chcapci th in the 
corresponding energy obtained from coal bub 
stantial economies on engine she 1 ind rc pau shop 
expenses have been effected by fUctnfieation The 
steep gride on the Bayonne to Toulouse line which 
took i steam locomotnc jj minutfs to eliinb is now 
climbed in 1 3 minutes 1 lie r ulw i\ ec inpany dso 
finds it very prolitablc to supply eleetnc energy to 
villages in the neighbourhood of the tr insmission 
lines It intends to electrify .000 miles of n a I 
The Pans 1 yons Mediterranean and the Pans Orleans 
companies ire also clectiifying 38CX) miles of line 
Ihe latter eoinpiny is constnicting a 300 mile 
150 000 volt line from the Dordogne power plints to 
Pans It will be seen that main lino eleetnc tract n 
IS making satisfactory progress in I ranee by standar 1 
iscd methods Ihc hnglisli traction enginicrs who 
spoke in the discussion igreed prietieally with the 
authors conelusioiis We have reasons for behoving 
tliat before long mam line eleetnc tr letion in Ore i 
Bntain will make considerable adv inees 

As a result of tin fire which followed the grt it 
earthquake m jap m on September i nearly the whole 
of the collection amounting to 700 000 aolumes in 
the library of the lokyo Impenal Umvcrsitv was 
destroyed We ire glid that an organised eftort is 
to be made by the Bntish Academy to repar this loss 
At a meeting of representatives of learned societies 
publishing houses and other bodies concerned with the 
publication ind use of books held on Monday 
December 10 at the Royal Society with I ord Balfour 
as president of the British Academy in the chair an 
executive committee was appoint^ to organise the 
collection of works for the restoration of the Library 
In a letter to bu: Israel Oollancz secretary of the 
Bntish Academy the prcsident'of the Tokyo Imperial 
Umversity states that most of the works destroyed 
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belong to the domains of literature philosophy com 
ineree statistics ind wmil ir departments of the 
humanities and soeiil science Ihe Institutes of 
Physiology and Pharmacology have also lost ne.irly 
all their books but no reference is made by the 
president to the position of other science libraries so 
th it we hope it may be assumed that they have m 
the main escaped damage The vu e ch incellors of 
Bntish univcrsitiis have ilrealy t ikeii some steps 
towards the supply of books for the 1 okvo Impenal 
L nuersity Library but the appeil to lie in i le by the 
British \eaxleniy will no doubt reieh i much larger 
circle of synipatliisers ind we ire sure th it ill Bntish 
learned instil utions is well is mmierous indniduals 
will respond generously in money or smtiblc literary 
gifts to the t ffort to be ni uk to repair the immense 
losses which the TTniversitv has experienced 

DuRixr the corning se ison the w ork of the Bntish 
School of ArchTology m 1 gypt at will be 

continued In partieuUi sc 11 eh will lx mark for 
the souiee of the ancient human icmains found last 
year by Mi Bi unton wlueli are held to belong to 
the I’lUoJithie Age I iirth i csploiitiuns will be 
earned out in the cemetery m wluch the oldest 
Coptic Mb of bt John s tiospcl was disc non d ind 
the prchistoiir ceme tones ti the n ith will bt worked 
in the hope of fill the 1 disc ones ef the iipple p itti ry 
and its associitcd stylos Ihe papyins cl thi (lospel 
of St J »hn has now been t mipletely opimd photo 
griplel and in nint 1 It is not only the ildest 
Bilihe il ( opt 11 MS but it is ollir tlun itiy (rieck 
MS < f tb« ( < spel with tl e exe | ti m of Hit \ itie in 
M’s It IS t lx editi 1 Is i publi ition of tl Sthtxjl 
ly Sir lletleit Ihompsm while the nunusenpt 
ifsilf IS 1 1 bi place 1 in th eollietion of tlu British 
mil I < 1(1^0 Bible Society 

Ni i\s li n tlie Norwtgi in i xpi lition in the Maud 
which IS drifting lerossthe \retii Oee in his ippcarnl 
ill the /rwf ^ lilt rrpoits were sent nit by tlu 
Minis wireless inst ill ition iiid reeiiitl by the 
bpilsbcrgcn K i ho si ition In March 1 j > j the Maud 
was m lat 73 * N long r^o o 1 ml w is 
drifting northwest In Stplnnber its p< sition w is 
lit 70 10 N long loy t f when a long con 
timiel north west gili sit m md drovi the si ip and 
pukiee towards the south with i result thi m the 
end of October It was ml it ”5 10 \ k ng 150'' 30 h 
I he current m that p irt of the polar b isin is ri ported 
to be from the north north t ist thus disposing of 
the hkelihoo I win h w 1= ncser strong of extensive 
lend to thi north eisl of the Dc long islimls The 
Maud would appear to lie dnfting tow irds the New 
Siberia Islands mil if t slioiild sueittd m pissing to 
the north of that grouj) will traverse an interesting 
md unknown part of Arctic Seas but there is little 
prospect of the drift taking her to a high northern 
latitude Conditions proved unfivourable for the 
use of the aeroplane T hroughout the summer there 
was much mist and the temper itures were low 
The floe offeied few safe landing places Several 
I trial flights were disappomtmg and the list one 
resulted in serious d image to the aeroplane Scientific 
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obscrv Uionsfrom tht ship cspeci illy current mcas»iire 
nients li i\ c been continiitid C iptdin WistinR reports 
the Until of Mr Syvertv n the ship s engineer 

li IS nnn nirn-c 1 in the liritn,h Mrdical Journal that 
the } rincb Minister of J'lihhc Insti action has intro 
eliictel i bill for tlie purpose of aw irding to Madame 
tune i pension of 40 000 frincs per annum m recog 
nition of her seicntifu work It is proposed that the 
ixinsioii shall lie confe rred on Decemlier 28 the twenty 
fifth inni\ ers iry of the announeenient of the discovery 
of ndium by Madnini Curie and her late husband 

I 111 annu il 1 \lnbition of beientihe Vpparitus or 
ganised b\ the 1 hvsical Society of I ondon ind the 
Optic il Society will Ixi hel 1 it the finpcnal College of 
Scienee South Kensington on Wednesday and Thura 
diy Jnriiiaiy 2 mil 4 1 he ( ouneils of thc^ Societies 

invite mi nibers of the I arid ly Society to attend the 
Eslubitnm Admission is by ticket only for winch 
application must be made to the beerelary of the 
1 nradav Sociefi 

A Cotton Rcsoareh liotinist is rtquircd it 
L> allpur I unj lb by the Indian Central Cotton 
Committee whoso dutus will lonsist of in\ istigations 
with iMcw of iniptoving local ind Amcnein cotton 
sclieims t indidates should possess high ipiah 
ficatioiis in cotton bleeding and plant physiology 
and ipplv with full pirficulars of age educition 
training and ixpt nonce by U latest December 24 
to thi Secretary to the High Commissioner for India 
j2 Grosicnor (lardens S W i 

At the request of the 1 01 il Committee irranging 
the meeting of the British \ssociation it Toronto 
next 1 ear the ( ouneil of the Xssociation h is i h iiigcd 
thedatcof the meeting from Siptembcrto \uguslO 13 
The m-iiii part\ will leave hiigluid ilxnit July 23 
and the ixcursion four will Ik ifter tlu meeting 
instiad of Ix'fort it Ihi luw amngtments will 
we believe bt prcftrrel to the old by most of the 
members who proptse to itteiid the meetin^, which 
IS liktlv to be large and sneccssful is many inemliers 
ot the Vmeni in \ssoeiatioti also intend to take part 
in it Tlie British Associition will meet in South 
amptoii m 1923 ind has received an invitation from 
the Univcisity and uty of Oxford to meet there in 
H) 0 which will in due course be presented to the 
general eommittcc 

1 HI ^ 1 1 me lal of the Uov d Scottish (xographical 
Soeietv has been iw ir led to Dr Hugh Kobrit Mill 
ind the I ivingstone gold med d to Dr Marion I 
Ncwbiggin in iccogmtion eif their distinguished 
sn Me e in „coi,riphieil research ind exploration In 
pre suiting th medal to Dr Mill Lord Silvesen 
pre SI U It of the Society referred to some outstanding 
p lilts in Di Mills e ireer hor iightecn years he 
was Inimian of Irustees and Director of the British 
Kaint 11 Organisation and editor of Bntish Rainfall 
and S>iH Mdt rologual Maga tne while for seven 
years he was one Of the British representatives to the 
International Council for the Study of the Sea He 
has madi noteworthy contributions to geographical 
research and literature Rcfemng to Dr Newbiggin 
NO 2824 VOL 1 1 2] 


Lord Salvcsien spoke of her services as editor since 
1901 of the ScoUtsh Geograf htcal Magaztne and of her 
many works on biologic il and geographical subjects 
I HI hrst 1 xpenmeiital Report to the Atmospheric 
Comision toininittce of the Bntish Non Ferrous 
Metals Ueseireh Association will be presented and 
discussed at a meeting of the Faraday Society to be 
held on December 1 7 at 8 p m m the rooms of the 
Chcmieil Sieiefy Burlington House W i The very 
eompithtnsive senes of field tests and laboratory 
cxpcnmints desciibed in the Report were earned 
out by Mr W H J Vernon on behalf of the Com 
mittcc Peisons intcnstcd in the subject desirous 
of attending the discussion may obtain a ticket of 
admission from the see^etary of the Faraday Society 
10 F ssex Street T ondon W C 2 
Ai one lime plantirs were usually at least part 
owners of the estates that they eultivatul but now 
most of them ue simply salaried employees of 
I ondon companies In the report of a sub committee 
appomted by the Incorjiorated Society of Planters 
upon s ilanes gi ncral conditions and terms of service 
on rubber istitis in the M day Peninsula etc 
(Kuala 1 umpur 1 >23) the rubber planters of Malaya 
a numerous bodv of i uropeans suggest the restora 
tion of the old rate of pay (reduced during the recent 
slump) and the gnnting of leave is m Government 
service at a defimte rate with free passages home 
for plinter wife and children Ihe climate is 
trying leave every few > c its is needful and cost of 
travelling has greatly increased If the prestige of 
the white man is not to suller ind the qu ihty and 
tflicicncy of the planters to be kept up something 
must bt done to improve the present conditions 
V rsRACRVPH has recently appe irtd in the technical 
press icfcmng to i violent explosion which set fire 
to uid sank the British steamer Olhrlurn Ihe 
pirigraph stated that the disastir was thought to 
be due to the explosion ot barrels of chlorate of potash 
Mr W J X \\ CK Icock general ni magi r of the 
Association of British (htmieal Manufacturers 
informs us that theie appears to h ive been no chlorate 
of potash on boird the ship but that there was a 
pireel of ihlondi of potissium The tiansport of 
dangerous substances is alw lys a matter of difficulty 
and it 13 p irtieul irly undesirable th it the difficulties 
should be uldcd to by blaming unneeessinly what is 
known to be a elmgerous substincc 

I Hr Scientific Novelties Exhibition last year in 
aid of King Fdward s Hospital Lund for T ondon 
at lungs College Strind WC 2 proved so success 
ful th it a similar exhibition has been organised for 
the approac hing Christmas vacation Demonstrations 
ind expenments illustrating modem scientific dis 
covery and research will be in progress 25PM 
and 6 q I M daily throughout the pciiod when the 
Exhibition is open December 29 January 9 In 
addition a number of distinguished scientific workers 
are giving their services as lecturers Every day 
there will be four or more lectures among the 
subjects dealt with in this way are tumng forks 
Egyptian mummies flame licoustics of buildings. 
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atoms and electrons muscular exercise giant and 
dwarf stars monkey glands the Himalaya astro 
nomical es idcncc beanng on Linstcin s thcorv Hu. 
fuel of tlic future and new uses of silit i in induiitrs 
The full time table of lectures and tickets m wK in e 
can be obtained from the secretan of King rdwinl s 
Hospital Tund for 1 ondon 7 Walbrook Tf The 
unusually wide scope provided bv thi leituns ind 
demonstrations m both pure and applied siienn 
and the aiithoiity given by thi names of the I cturers 
and those associated with the Exhibition should 
prove an attraction which it 13 to be hoped will be of 
even greater financial assistance to the hospitils of 
London than the h xhibition of last year 

Novfmbfk wis ibnonn illy told this \car in many 
parts of I ngldiid and m pi ices the month was sail 
to be colder than any previous November on record 
a feature perhaps greitly (hit to the short pcriotl of 
observation T sing the mtttorolo{,it d observations 
at Greenwich Obstrv itory for the civil daj published 
by the Kegistrar (leneril m his wieklv return iiid 
companng with similir obstrv ations available from 
1841 it IS seen th it the mouth s temperature was 
not unique Ihc mean ttinpciaturc foi the month 
was 38 8 since iH^i there have bttn three years 
1851 1871 and 187J with a lower mt in thin 

Isoytmlur this year the lovvi t w is 480 in 1871 
The mean of the maximum or day readings was 
442® since 1841 there havi bitn three Novemlurs 
with i lovvir mean maximiini in the yeirs iH/i 
1879 ml lOTO and the lowest w is ^3 2 in 1871 
The mein of the minimum or night readings wis 
33 3“ there were ilso three ycirs 1S51 1871 ind 
lOio with a lower mem minimum than this jeir 
the lowest vv is 3. \ m 1651 ind mo Ihe lowest 


shade temperature in November wis 227° on 
Novemfur .6 an 1 23 4 on November 8 thin have 
been ten NoveinlKis smc( 1841 with i lower temper i 
turc but onlv two with a limpcialure below 20 
the lowest was iS 3 in 1870 Ihe lowest radiation 
temper itiire it Grttnwich in November this yeir 
w IS I j o tn Novembtr i» in 1 14 i on November 8 
theic have only Ixen h\e Novtrnbtrs since 1856 with 
a lower radiation temper itiin tin lowest was 9 1 
m 1008 

\ DISPATCH from the Helgradt eorrespondeiit of 
th< Ttnu\ published on December ( records some 
intin sting discos tiies at Doiran and Mitrovitsa At 
Doirin the ruined town situ itt 1 on the lake of the 
sinu name which formed pirt ot the Hiilgor front 
line in Mace Ionia during the W ir workmen have 
brought to light 1 irgt tolumns of white marble 
prtsumabl} part of i temple well preserved marble 
tablets with finely carved reliefs of the heads of six 
(.reik gods a quantity of coins and a vase so large 
tint two men can stan 1 m it with ease This lost 
shmld be eompirable with the enormous Greco 
Roman v ise found on tin Strum i which stood in the 
gar Jens of llu I rent h Milituv ( lub at Salonika in 
the litter yeirs of the W 11 At Mitrovitsa two 
Roman grives wtrt found on the site of the old 
Roman Sirmiuni oner the metropolis of Illyneum 
Of these one eonlnuttl the sircophagus of a girl 
of 14 years of igp 1 he bust of the girl and her 
brother are represented in relief Ihc innies m the 
I atm inscription suggest th it the girl was a Pannonian 
possibly living under the I mpcior M in is Aurchus 
111 the third century v 1 1 lie sarcoph jgus had 

evilcntly been phmdtre 1 and contained nothing but 
the skeletal rciniins 


Our Astronomical Column. 


Recovirv 01 1 ) Aurisi s ( f mt r This ptnexiic 
comet WIS not seen at the i()i7 return ml <\ 
penented laigc perturb itions by fupiter m 1 12 » 
(miminum distance from lupilei 050) Jwo iw irlv 
identical eompiitalions of the perturb itioi s wiic 
made (i ) by Mr I K ( npps 11 ) I y \ Dubiago 
and A Lexm of Kasan Incir respeetive ditis of 
perihelion were 1923 Sept 14 12 md Si pi 1471S 
the other elements of (11 ) were a 174° i 5 it 143 
31 7' * 18 39 038° I I S34 /S3' equinox I »-5 o 
In spite ot these ai curate force ists search v\ i 
vainly m i U for the comet dunng July \ugust 
and September However on Nov 10 it ii 30 
SAS I Mr Milliam K»k 1 ot Koiidilxisih ( ipt 
Town well known for Ins eomelary discoveries found 
a comet the approximate position of whu li vv is 
R A 21' 30 S Decl 28° 30 Ills descr ption was 
hau-ly 1 irge very faint slightly bnghter in middle 
no nucleus It ippiand like a faint star cluster 
with many stellar points A position on |)<c i at 
Q> 21' GAI 1 WIS tell graphed R A 22'* 39 32“ 

S Decl 23° 16 

These positions leave no doubt that the ohjeet is 
D ArrestN Comet which has presumably brightened 
physically since the summer Ihe date of penhelion 
deduced from the observations using elements (u ) is 
Sept 15 15 GMT The followuig ephemens is for 
Greenwich midnight 
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Dec lb -3< 22 If)" 

o 23 3> 4S 

24 .3 43 lb 

8 -J 51 Ii 

Jan I o 2 3b 


s D 1 If k)* r 
21 3b o 2303 o 2000 

-o 33 23' ') 2147 

10 20 2336 2293 

18 24 2500 2433 

17 .0 0.303 0237b 


As the distances from sun ind earth ire rapidly 
mcrcismg tin comet is not hkelv to be seen for long 
Its recovciy 1 a maltir for great silistacli n as it 
vvis m dangir of bung pumanently Ic t The 
present observations will iniblc aemrite prt lictions 
to lie III ide fi r the nest two app iritions the Jupiter 
lierturbalions aic si ull in the revolution now 
eomineneing 


IvTiRi STING CrPHitn Aariabii — Seflor Comas 
Sola of Hareclona discovered in Apnl last an in 
t( resting vinablc s'ai m K V I5'‘i4 2 S Decl 
8 II Haivard College Observ itory Bulletin 791 
describes i photographu study of the star which 
shows that it is a penodic van ible with sharp maxima 
the penod being appro-«^imatelv 0369 day It is 
a Cepheid of the cluste r type the extreme range 
of magnitudes is from 10 8 to 12 3 which is noted as 
larger than usual for this type Ihc Bulletin gives 
a senes of suit ible comparison stars for the v inablc 
the magnitudes of whith are from 7 8 to 12 8 The 
galactic CO ordinates are 322“ + 38“ 
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Research Itema 


Jabir :bn Hav\an — In i paper m the Proi ecdinga 
of the l<( val Sniet> of MkIiuiic i«>23 vol lO 
(section of the History cif Medicine p 46 Mr L J 
Ilolms ird has colliited the inform ition we possess 
reliting to Jabii ihn lla^san tfie most celcbrited 
(hennst of Islam He appeirs to hivi lived during 
the I ittcr h ilf of the Htli century a i) His biith 
place IS unknown but he h\ed at Kufi foi at least 
pirt of his lift jx-ihaps ilso at P if,dad Ht was a 
so’umintns wiiter but most of his works are lost 
Mr Holms ir 1 gives i list of the works of Jibir ibn 
Haya ui w ith nim ty two titles Whilst pnmatily 
i 1 hennst ht wiote ilso on nitdieme gtometry 
istronoiny pfiilos jphy o]ities in 1 poetry w os 
inteieste 1 m mystitisin and Ins wiitings show that 
he w IS \ man of fine inttlligence The chemical 
wiitin^s in lieate in lalensive prictieil knowledge 
of tilt usual theniieal operitions w hith he attemptetl 
to cxpliiii end the thetiv of tlu comptisition of 
metds from sulphur and mtrtury fouml in the 1 itin 
writings ef Cebtr Mr Holmyard Icivts open 
the dilliLult qutslim ts ti the lientityof the Utter 
with J ibir ilm Ha\y in but ht sIdws eonihisivil> 
thvt the argil mtnt s fir 1 1 luced 1 1 prose tin in 
tisi> ire t)ff< n ineoru et and ire wholly mult quale 

Pink and liLti li lyyiRs — Dr \\ K Gclston 
Atkins his a sen inti it sting tentribution to tlic 
problem of colour m flowtis m a paper uinm the pink 
and bill Howtrs tf the Jls liangei in the Seientihi 
Piocttdings of the Jioyal Dublin Soeuty vol 17 
pigts 201 ro It ipieirs that the pink foim is 
iisn illy fonn 1 in soils w ith 1 P of (> or moic Alnive 
P,7 5 pinl iliweis ipjn ir to be tin ruli while 
blue fl wirs prt 1 iminalc in more leitl sods 
ha iniiii iti )ii tf Hu Howtrs shows that ditliitnee in 
toloiii IS n )t duo t a lilftienet m leaction t tlu 
Howtrs thtmsclyts but exuumcnt showed that pink 
floyicts t< I tun fir less in 11 than bint t nts In tlu 
mort ilkahiit s< ils ftiiie s ilts irtnolongtr is iilablc 
to the pi ml ind Dr Atkins s yyork seems to givt 
gootl gtt unds f r Ihinl mg tint difference in tol ui 
of these fliweis tlep n Is m some way upon the 
gre it» r is ill il ility of the iron t > the pi ints gitnying 
in the lilt rt mi soils 

Fl VM 1 HYsIOLO Y SNll ViTVIlSM — I’lof W liter 
Stiles cf Kf iding in ikes i biief contribution from 
the in ml tf view of the pi int phvsu logist to tht 
diseiissi >n in progress in the pages of Scufr//a for 
Noytmlnr up n the subjett of vitalism and 
mtchanisin His mini tlunii appeiis to lie that 
both ni irphology ml physiology sttm to be in 
igreoment it the moment that the most hoinfiil line 
of ittuk upon tlu problem presented by the form 
ind stiuetuu of the orgmisni is along the lints of 
developmint Ihe sptuis may be rtgardtd as a 
spec 111 physieo i hcmical aggregite of substance 
whiih provides a dehnite rangi of possibility m the 
find firm an I structure if the mature organism 
dipen ling uiKin conditi jns both cxlcinal and internal 
prevailing during its development Engaged in the 
tisk tf liacing the connexions lietwcnn this original 
species substance the conditions under which it 
tievelops and the structures to whitdi it gives nse 
physiology is so fir from having solved even its most 
immecliite pioblcms even in those cases where there 
IS little reason to doubt that greater understanding 
will show that a physic o chemical explanation is 
adcciuatc that it has as yet paid httle attention to 
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the more abstract question is to whether a closer 
acquaintance with the complexity of the living 
organism will hnd the m ichmcry of physics and 
chemistry msufticicnlly resourceful 

liir Pamir FARXHyuAKE loii — In a paper 
nceiilly published m the Quarterly Journal of the 
Geologic U ScKiety (vol 79 1921 pp 237 245) Mr 
R D Oldham urges that the Pamir earthquake of 
hcbiuarv iS 1911 was the cause and not as the late 
Prince Galit/in consider! d the result of the gre it 
landslip w Inch occurred at the s inie time (Nature vol 
III p 682) The disturbed area ot superficial earth 
quakes is in the Isehian eartliquakc of 1883 is 
alw a> s sm ill that of the Pamir earthquake was more 
than 200 inilts in diiinetcr while the region of de 
stnietive intensity was at hast 40 miles in length 
Ihe eirthquakc wis followed by aftershocks and 
nunurous landslips occurred in other parts of the 
cential district Moicovcr — and thi*- is the most 
import int point — the great landslip oe urn I close to 
the east end of tliat distnet Mr 01 lliain thus eon 
eludes that the carthciuikc w is of deep st ited oiigm 
though ht reginls it as possible thit the unusu il 
dev I lopmcii' of the surface w ivc s ma) have been duo 
m pait to the 1 mdslip 

CcMACMAiie Rinovs vnu \\i 1 ni r s Hvio 
THT SIS — Irof 11 S Washington has completed his 
studies ot the lavas of the Iliwiiivn Islan Is by an 
account ot the succession of olivine b malts m Kil luea 
and bv i general summiry of his analvtie il results 
( l»t r J urn Set vol 2of) p 338 Oct 1 1.3) Ihe 
inclusions brought up from the depths are lumps of 
pen lotte and picrite nul nothing wliitcver has Dcon 
foiii 1 to justify W e gc ncr s suggestion ihit the I’uific 
vikuiHs ire built over residuil crust blix-ks left 
bohuii b> Infting eoiitinenls Piof Wvshington 
directs attention to this {ximt m a piper on Co 
migmatic Regions ind the Wegener Hypothesis 
(Joum W ishington Ac id Sci vol 13 p 339 1 323) 
in I he cites i numlier of cases in which the igneous 
lock types in distiiets reg irdtd by Wegener is having 
been formerly unite 1 ditfor markeelly on opposite 
sides of the \tlantie 1 he 1 riassic plate iii basalts 

of the later Ivirroo senes resemble those of S 
Amcrici from IJri/il to Argentin i but such islands 
as occur in the S Atlantic contain sodic an 1 not sodic 
calcic (bosiltie) livis (p 34O) An eximple of two 
identic il fcitnigmatic regions separited by ex^ inic 
waters ippeirs in the description of Ihe Dolcrites 
of King (i orge I and and \dehe I and bv Dr W 
U Browne ( \ustral isi in Antarctic I xpe 1 Sc i Rep 
ber A vol 3 pt 3 10^3) 1 he resemblance between 

the Igneous scries in 1 ismania and that in the region 
due south of it in Antarctica appears to bo complete 
lYof W ishington has sought such identity m vain 
in his study of the opixiscd coasts of the North 
Atlantic 

Wi- ATHER OF Ausikalia — A report of the Meteoro 
logical Service of the Commonwealth of Australia has 
just been issued for the year 1921 22 by Mr H A 
Hunt the Commonwealth Meteorologist Like many 
other meteorological and scientific establishments m 
different parts of the world the funds available for 
the work arc not suffiaent to allow of desirable and 
much needed extension The author has pointed out 
the direct monetary value derived by the gener^ 
public and special trades and employments from the 
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activities of the Weather Bureau and its weather 
forecasts There are many industnes helped by 
rainfall while others are hindered Weather changes 
such as heat and cold fog hod and squally conditions 
are referred to as mmieneuig general trade and 
joumeyings In confirmation of good work done 
reference is made to the death roll of the pearling 
fleet in Western Australia the hves lost m 1887 
numbered 200 while m 1910 the de iths h id decreased 
to 40 For the improvement of flood and storm 
warnings as well as the ordinary forecists for the 
general public reports art badly required from more 
land stations as well as from ships at sea Ihe 
Government Meteorologist deplores the want of funds 
for the purchase of instiniments required for observ i 
tional work Data are available for aviatois but 
funds are required for their publication and triiks 
of hurricanes and storms in Australia and the neigh 
bounng sea m the South Pacihc for which diti 
exi9t require prmting for the tuid ince of nivigators 
Ihcro are 48a climatological and ^ u- ramfall st iti ins 
distnbuted throughout the Commonwealth in 1 the 
immediate neighbourhood I dot balloon ascents 
for upper air research during the ytar nutnlarel 
1049 the observations show great turbulence of the 
atmosphere in the Melbourne region owing to 
Melbourne being situated largely m a bisin almost 
surrounded by hills 

Nfw DissrcTiNG MiCRfscon Messrs R anl J 
Beck I td (Cornhill EC 3) have submitted one t f 
their crescent dissecting nncroscapes for our mspcc 
tion The base consists of a heavy cicsccnt shaped 
casting with a central pillar for thi lens and end 
pieces supporting the hardwood hand rests and thick 
glass stage 1 he lenses which m iv be either simple 
or achromatic are earned in a swinging arm fitted to 
a solid ril which moves up ml lown the central 
pillar by a rack and pinion for focussing the 11 1 led 
head actuating this being set at a convenient ngle 
The range of motion is more than three inches Jtelow 
the stige ind swmging in gimbils is i mirror one 
surface of which is silvered the other is of opal white 
glass The han 1 rests ire very comfort iblc and the 
whole instrument is vtry stable so much so that it 
can be used as a compound micro cojie b> attachmg 
a microscope body to the swinging arm 

Action 01 Souium Akslnitf on Phoioorapiuc 
Plates — When lommi rci U s idium arsenite is ipplie 1 
to a photographic plate it renders it levelopablc 
ind so apparently produces the same change in it 
as exposure to light does Luppo Crime r siiggcs 
that the change is of the nature of the production 
of traces of an unstable complex which provides 
the necessary starting pi ices for initiating the uton 
of the developer Walter Clark of the British 
Photographic Research Association maintuns tint 
this suggestion is wrong and that the evi lence which 
be bnngs forward in a recent communication 
Journal of Photography November 23) is in favour 
of his contention that the develop ible condition is 
brought about m tins case by the action of the 
arsemto on inatenal other tlian silver bromide 
which is present in or adsorbed on the silver hahde 
gram Mr Cl irk finds that i preliminarv treatment 
with chromic acid lowers to an enormous degree 
the sensitivity of a plate to arsenite solution anl 
argues that the formation of complexes would not 
be affected by this treatment lie finds that sodium 
arsemte of the formula N i\sOj (or Nall^AsO,) does 
not react with silver bromide he gives the char 
actenstic curve produced by treating the plate with 
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the arsenic solution for increasmg times the etmt 
valent of increasing exposures to light and other 
interested details connected with tins subject 

Mulllr X Rcv SiiciKocRAPH — The now numtr 
us applications of X rij spcctroinc tij irt prwided 
foi in a new X ray spcctrogr iph designc I by Dr 
Muller ind constiuctcd by Mcssis \dam Hilgcr Ltd 
(75a Camden R lad N W il The instrument is 
described in a pamphlet of a scientific quality ind 
accuracy which meat high priise Di Mitller s 
instrument is of simple design and possesses an 
iccuricy suflicicnt for the great majontv of work It 
pr Hides for the sciUation of the crystal by means of 
a il ckiork motor the ncrmil working con Iitions 
being about ( scillations per h ur through an angle 
of ilxiut 12 Insulited levelling screws and i pro 
tcctive lead screen arc provided The spectro^ph 
IS IV III ible fc r any of the three standard methods 
I or the Biagg metho 1 (single crystal) the sht consists 
cf two brass blocks 20 mm long which arc clamped 
at i known distinct apait Iht plate holder is 
Icsigncd to take plates 4£ in x J in hor the Debye 
meth 1 a pawder holder is mountc 1 in place of the 
crystal carrier The slit is rcjil icei by a brass block 

nt imng a circulir ipcrtuic 1 mni in diameter 
will h points it the pow Jer h 1 Icr and fits into an 
qerture of a circulir lamcia 0 cm m liameter 
beaiing i photographic film \ small furthir change 
makes the mstrument suit ibic f ar taking photographs 
by Hulls metho 1 for powders The spectrograph 
sh ill 1 prove veiy ustful to ciystillographers for 
information on litticc structure ta chemists for 
analysis < f matci lals use I is X ray targets to metal 
lirgisls for tie investigation if the crystalline 
structure cf metals and illoys and to 1 1 li logists for 
measuring X lay wive length ind lompasition 

IiMiNisciNcr or Biron Nitride and Caicilm 
1 NcsTATi Under certiin conditions of prepara 
tion boron nitn le lights up when brought into 
i intact with the edge of a flame an 1 fluoresces m 
the same speetr il region under the action at cathode 
riys Herr 1 lieJe and Frau H Tomaschek 
desente e\p nments m the A t chrtft fur Elektro 
rl ntte July 1 I j J which show first that the 
methods of preparation winch give active material 
ar« those which favour the cry stnllisalion of the 
boro i nitri le and secon 1 that an ex immation of 
Klivi and of mactiii material b the Debye and 
Scherrer X ray method proves that the active 
in iti rial is cry stalhne while the inactive is amorphous 
Ihc first of tliese authors ind Herr A Schleede 
descnlie experiments with calcium tungstite very 
pure specimens of which inav give intense blue 
flu iresccnce under tlie aition of Xriys iith no 
trace of phosphorescence iflerwards A mmute 
imount of impurity reduces the liuarescence and 
produces phosphorescence tlw intensity and period 
of which 13 strongly influence 1 by the n iture of the 
impunfy and the method c f prep ir ition as in the 
else of the sulphide phisphores ihe fiuor 
esccncc Icpcn Is on the to nperature at which the 
substance is prepared no effect being produced with 
i,old preparitions snd the intensity inireasmg up 
to the highest temperature used 1100 L An 
X ray examination showed that the actii e material 
wis crystalline the mtcrferonce lines becoming more 
anl more marked as the temperature of prepara 
tion was raised An old specimen prepared m the 
I old three yeirs ago which origin illy show cl no 
fluorescence was founl to fluoresce strongly and 
when submitted to X ray examination proved to bo 
i strongly cry stalhne 
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Loud speaking Telephones 


'T'HE In<)titatioii of Electrical Engineers and the 
Physical Society of London had a joint meeting 
on November 39 — Dr Alexander Russell the president 
of both societies bemg in the chair— to discuss the 
problems connected with Loud sjpeakers for Wireless 
and other Purposes The meeting aroused extra 
ordinary mterest owing to the popularity at the 
present tune of loud speakers in connexion with 
broadcast reception and several hundreds of members 
were unable to obtam admission mto the lecture 
theatre of the Institution of Electrical Engmeers 

Prof A O Rankme discussed the generu principles 
mvolved m the sccurate rroroduction of sound by 
means of a loud speaker He pomted out that there 
has been a sudden great public demand for a good 
instrument and that the solutions given have practi 
cally all been obtame J by the method of trial ana error 
Stated roughly the problem u> how best to secure 
that sounds emitted m one place may be a sufficiently 
faithful copy of so inds emitted m mother 

The difficulty of the problem hes in the fact that the 
reproduced sounds must be of considerable mtensity 
If we are content with feeble intensity m reproduction 
there are already available sufficiently good loud 
speakers It ippcars on theoretical grounds that 
to procure reproduction absolutely perfect m the 
phys cal sense — as distinct from the acoustical — is 
not feasible owmg to the variety of transformations 
necessary m practice 

There is first the amplification of the electric tl 
fluctuations in the second place there is the 
process whereby the current excites correspondmg 
variations of air pressure and thirdly there is the 
treatment if the aenal vibrations after they have 
been created ho far as the amplification of the 
electneal waves is concerned it is found that the more 
thermiomc amplifiers used the more difficult it is to 
get exact reproduction The second question the 
nansformation of a portion of the electrical energy 
into sound energy is a very wide one It may bie 
transformed by electromagnetic electrostatic or 
thermal means and each method provides a different 
Sell for mvestigation Lamb has stated that the 
simple harmmic tjrpe of vibration has the pre 
emment position in mechanics because it is the only 


I avoid too great changes m 
the character of the vibrations hmentiflcally it is 
convenient to dissect these vibrations mto their 
harmonic components 

In aiming it loudness there is a temptation to 
resort to resonance effects in order to secure it Tor 
example m the majority of telephone diaphragms 
there are natural frecmencies withm the frequencies 
of the sounds used ^e correspondmg comjwnents 
therefore get preferential treatment This can be 
remedied to a considerable extent by dampmg the 
diaphragm but unfortunately this reduces its general 
sensitivity An alternative plan n not to reduce 
resonance but to confine it to values beyond the 
upper limit of audibility or at least as far m that 
direction as practicable Another plan is to cho(»e 
mechanisms of very low natural frequencies but 
thme are theoretical reasons for considering this 
method not so desirable 

The method is used however in a device perfected 
by Siemens and Halslu It consists of a strip of 
thin metal foil suspended betvreen the poles of an 
electromagnet as m the Einthoven galvanometer 
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The plane of the foil is paralld to the magnetic 
and the mcommg tele^onic current flows thtoUjlffi 
the foil This responds by mechanical movemera 
popendicular to its plane and is the equivalent of 
the ordmary telephonic diagram Its nmdammitel 
natural penod is two seconds and it is said to operate 
without a horn 

In Prof Rankme s opinion horns should whenever 
possible be dispensed with owing to their resonant 
character The ideal sound resonator would bo 
spherical m shape and excited m such a way that 
it imparts to the neighbouring air symmetrical 
fluctuations of pressure For speech transmission 
aU room reflections should be d imped out both at 
the sending and at the receiving stations A large 
number of listeners however appear to be askmg 
for echo effects In his opi . . „ 

are used echoes and reverfx 
ated at least at one end 1 
transmission already unavoidably 1 
the listenmg room should bo draped much m the 
same way is the transmittmg room usually is draped 

Prof C L Portesene considered that with properly 
designed valves no senous distortion was due to tlie 
am^iiier In the later stages of the 'unpliflcation 
however it is necessary to use valves ha\mg a con 
siderable power output 

Mr E K bandeinan gave a vain it le demonstra 
tion of the relative importance of each frequency 
r^ion m the audible spectrum By suitable wave 
filters he cut off all the vibrations with frequencies 
less than 500 transmitted to a lou 1 speaker He 
showed that the effect on the mtelligibihty of the 
speech transmitted from another room was not 
appreciable but the naturalness of the speech 
was notably unpaired When all frequencies greater 
than 1700 were eliminated ly filters the speech 
was scarcely intelligible This might be considered as 
the lowest lumt for commercial speech transmission 
He proved that the mtelhgibility was much the same 
when all frequencies above 1500 were cut off as when 
all frequencies below 1500 were cut off Simple 
and mtercsting methods of testmg speech transmission 
were given 

Dr W H Fccles compared the advent of broad 
casting news and speeches in the history of the 
world to the advent of the pnntmg press Whether 
for good or ill it had come to stay Loud speakers 
could be used to broadcast pohtical speeches to very 
large audiences He mentioned a case m America 
where a speaker was plainly audible by means of 
these devices to an audience of 700 000 

Mr G A Sutherland who discussed auditorium 
acoustics and too loud speaker pomted out that 
uniform loudness is associated m practice with the 
absence of curved walls Curvra walls always 

r luce mam and subsidiary foci and are a menace 
good acoustics More satisfactory heanng u 
likely to be obtamed by distnbutmg an audimice 
into a number of small rooms with a loud speaker 
m each than by e^ttemptmg to accommodate thdm 
all m a large hall The presence of an audience is 
very effective m reducing reverberation A sure 
indication that a room is sufienng from excessive 
reverberation is given when mcreasmg the loudness 
of the sounds mcreases the distortion When a loud 
speaker IS too nch m higher pitched notes toe presence 
ot a lame audience has a corrective effect 
Mr S G Brown rave a successful reproduction. 

Fmophone of a portion of an 

xmg broadcasted by aLO the 

London Broadcastmg Station Thu nutmment hu 
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i, rotatiag glan due and a steel backed oork pad 
'Wtdeh resb m contact with its surface The cork u 
’ Bnked to a loud speaker movement and a telephone 
lacetver ptresses on the back of the cork The 
trictxHial drag thus vanes and works the device 
Ca^ Eckersley exhibited a breach loud speaker 
which gave very satufactory reproduction He said 


loud speaker at the i 


eivmg station Ho stated 


that if mroperly magnified the signals transmitted 
by the I/indon Bn^castmg Station would give 
perfectly satufactory reproduction of speech and 
music 

Although the meeting started at 3 30 and went on 
to 9 45 with an hour interval for dinner the mterest 
of the audience never seemed to flag The speakera 
were unanimous m igreemg that the perfect loud 
speaker had still to be mvented 


Congress of the French Society of Chemical Industry 


'T'HE exchange of mtemational thought u the 
■* only possible salvation of the world words 
nsed by Thomas Hardy form the text of two recent 
articles by John Galsworthy m the Ttmes Some 
thmg more than an exchange of thought mter 
nattonally u required — close personal acquaintance 
and direct exchange of opmion are the real needs 
It was with thu idea in nund that several of us 
attended the conference of the Soa^td de Chunie 
Industnelle in Paru on October 21 26 — and the 
game was more than worth the candle if only as 
givmg the opportunity of appreciatmg brench 
fohtess$ and their mcomparabfe abihty as social 
entertamers No more u to be said for them than 
for ourselves as organisers of an effective gathering 
of scientific workers they are as unfortunately 
subdivided m their mterests as we are as little 
prepared as we are to overcome the evds of the gross 
specialisation and narrowness of outlcxik which to lav 
retard the progress of saence within its own ranks 
and in punhe esteem The conference met at the 
Conservatoire National des Arts et Metiers in fifteen 
sections and in each section the programme was 
di^mted 

The proceeclings were opened by a reception on 
the Sunday evening at the H6tel Mmestic by the 
president fnd hu wife M and Mme Paul Kestner 
a noted name m French chemical mdustry wlich 
Games us back to the first sulphuric aad chambers 
and the discovery of racemic acid the foundation 
upon which Pasteur budt his colcusal edifice An 
exquisite musical and terpsichorean entertainment 
was provided m which a most refined sense of 
propc^on and sobnety was displayed 

The session was opraed on the Monday mommg 
by the president supported by the Minister of Com 
meroe An address was then given by M Menorzi 
diteotor of the Agricultural School at Milan Ihe 
mtention was to make agriculture the primary subject 
of the conference After this some of the sections 
got to work In the evening foreign delegates 
weco entertamed at dmner by the Bienvenue Fran 
$a&e — a society which exists with the object of 
promotmg amicable relations between foreign visitors 
to Pans and the French the society appears to owe 
Its success largely to Mme Juvonel a lady not only 
fan of energy but also gifted with irresistible charm 
of manner The dmner was followed by a most 
perfect musical entertamment in miniature 

On Tuesday there was more sectiomng and in 
the afternoon a lecture by Pnnee Giomo Conti on 
his bone acid works Dr Herbert Levinstem was 
the chief mommg dish — ^the henuc and collected 
reader of a long mstoncal statement of ^e devdop 
ment of the Bntish dyestuff industry m a French 
wdnch all the English speaking membors of the 
aadience — who were in the majonty — could under 
Mtandf without difficulty His courage was much 
admired 

At the closing meetmg on the Wednesday Six 
John Russ^ gave an address 6n the relations 
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between the organisms m the soil and its fertiltty 
lecturing with his accustomed fluency this wras much 
apprecuited In the evenmg a great banquet was 
given at the Hdtel Palais D Orsay 
Ihursday mommg was spent m visitmg the works 
of M Potin who has large grocery stores m Pans 
where the ftm^ of vtn ontnatrt is earned out on a 
large scale Then the party proceeded to the 
chocolate works of M Menier on the banks of the 
Mome where they were entertamed at lunch before 
inspecting the factory A more perfectly appomted 
estabhshment cannot be conedved On Fnday 
there was an excursion to Rheims The cathedral 
was first visited inder the guidance of his Emmence 
Cardinal Lupon a man of wonderful vigour thou^ 
eighty four years old In the course of his address ho 
most solemnly assured us that the cathedral was never 
used as a post of observation The manufacture of 
champagne was then studied m the vaults of Messrs 
Pommery and Greno after which the party was 
entertamed at lunch by the firm In the afternoon 
we were motored icross the rolling chalk plam on 
which Rheims is situate to the Hiedsieck vmMrard 
and toe Moulin de Verrenay whence wo could see 
the whole extent of the great battlefield Much has 
been done towards restoring the cathedral the roof 
IS rebuilt aud Rheims itself is half rebuilt Cathedral 
and town are a moving spectacle — stark witness of 
the bratahty and barbarism of the German mvaders 
With such evidence before one it is impossible not 
to understand toe bitterness of French feelmg — to 
excuse them almost any action m self protection 
Rheims cathedral will long remam a certam proof 
that the world can never allow German avilisar 
tion to bo toe dominant factor The hrench are 
but asking for honourable treatment — for at least 
part of tlmt which is due to them but they can 
obtam no evidence of their enemy s willingness to 
fulfil his obhgations M Vidal the assistant 
secretary for technical education who jpresided and 
spoke with wonderful docmence and oonvmcmg 
uncenty at toe Rheims luncheon was most lefinito 
m his assertion that France was entirely pacific m 
mtentions and toe same assurance came from other 
promment speakers during toe week 
Whatever toe value 01 the meetmg m technioal 
respects socially it vas a very great success and we 
left it wiser men French was spoken m many 
styles and not a few of our hosts showed them 
sdves to be masteis of English still the need to 
cultivate a knowledge of eato others language was 
ever before us To think mternationally we must 
undentand one another better true understanding 
18 greatly helped by fheetings such as that now 
desenbed and it toould be regarded as the duty 
of scientific workers to avail themselves of these 
opportumbes It is significant that we have a Gala 
worthy tdling us that the future is with science not 
to destroy but to save We need to be up and 
domg The public will not come to us the Press 
isnotwithus It IS for us to go forward Thehrench 
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are clearly a people of wonderful courage and energy mg We seem to show no conatniettve power ^ ttUi 
they are constructive they are wilhng to be governed pcmticians are at fault without im a gin ation withoofi 
ana have a government the whole nation u at outlook our nuSral attitude towards work in w 
work The downfall of Germany u due to the classes is unsound Unless our science can be made 
destruction of its government cHUy the appearan c e effective we shall soon be nowhere 
of a Bismarck can save it We may well take warn Hksrv E Axmstxomo 

The Present Position of the Ergot Problem 


AMO^G well known drugs ergot has always 
occupied a peculiar position A parasitic 
fungus which after many disastrous epidemics was 
recomised as a scourge ultimately became the chief 
medicament of the obstetrician The numerous at 
tempts of the nineteenth century to isolate its active 
constituents now appear of httle value but the 
fundamental discovery by Tanret in 1875 of the 
crystalhne alkaloid ergotimne CuHhO(N| still stands 
out Unfortunately this substance does not produce the 
charactenstic effects of ergot to any considerable extent 
much later a second alkaloid ergotoxme ChH 4|Q,N| 
discovered simultaneously by Barger and Ceur m 
Great Britain and by Kreut m Switrerland was how 
ever found by Dale to have a powerful ph3miological 
action and to { rodi ce for example the chmactenstic 
g^grene The subsequent discovery by Barger and 
Dale of small amounts of powerfully active non 
specific amines m ergot extracts led some climcians 
particularly in Germany to substitute these anunes 
for ergot and to neglect the specific alkaloids 
Attention has been recently again focussed on the 
latter by A StoU of Basle who gives irt Dte Naiur 
mssenschaften for August 17 and 24 a rdsumd of earher 
researches and of his> own work In certain varieties 
of ergot Stoll has discovered two new crystalhne 
alkaloids of the formula CuH||0(N| One of these 
ergotamine was found by Spiro to resemble ergotoxme 
m action and more recently Dale and Spiro m a 
joint paper declared ergotamme and ergotoxme to 
be pharmacologK'Uly identical There are therefore 
no complications on the biological side Ergotamme 
can be converted into a less soluble and less potent 
isomer ergotammme which in some respects is 
analogous to Tanret s ergotmme Stoll has thus 


I discovered a new pair of alkaloids sboenng great 
similanty to the older pair The phystolom^y 
potent member of each pair has the same acnoa a 
nn^g which accordmg to Stoll also results from 
unpuUished experiments of Rothlm Chemi cal l y the 
new pair are allm closely related to the old by ctfiour 
reactions decomposition products optical rotation 
etc Ergotamine and ergotammme both differ from 
ergotmme by C,If| and from ergotoxme by CiH,0 
the elements of a molecule of ethyl alcohol 

Yet all attempts to convert one pan: of alkaloids 
mto the other pair have failed and for the present 
they may be regarded as homologuee Eiom some 
specimens of ergot Stoll obtamed only ergotamme 
from others only ergotoxlne sometimes both a lk al oi ds 
were isolated Yet the identity of the action of these 
two alkaloids is remarkable and without parallel 
among homologues Are they perhaps both formed 
from a common precursor by the different methods of 
extraction employed ? Are they perhaps converted 
mto the same active substance m the body ’ Their 
puzzlmg relationship cert only deserves furthet m 
vestigation which is however rendered difficult by 
the scarcity of smtable material greatly accentuated 
by the War 

This seems to be the present position of the ergot 
question The r^umd under review deals m a useful 
manner with the older work and shows how during 
the last two decades our knowledge of the active 
pnnciples of ergot has been placed on a sohd founda 
non largely through English and Swiss work Most of 
the mvestigations of the last century the writer dis 
misses as valueless His own important contributions 
are of the kmd we might expect from one who was assoa 
ated with WiUst&tter m the study of chlorophyll 


Clothes Moths and their Control ' 


A MONO entomologists there are well known to be 
two very common moths the larvae of which 
are destructive to fabnes namely the case makmg 
clothes moth (Tinea peUtoneUa L) and the webbmg 
clothes moth (Tineola btselhela Hum ) the tapestry 
moth (Trichophaga topeUella L ) is much less frequent 
but IS occasionaUy destructive In the case making 
clothes moth the larva makes a portable habitation 
out of its silk together with fragments of the material 
upon which it feeds It with^ws completely mto 
the case when resting but when feeding or movmg 
it protrudes its head and foremost body segments 
Pupation also takes place withm the case which is 
sealed up and anchored to the fabric or other object 
The webbing clothes moth is the most abundant 
species of the three its larva does not construct 
a portable Ciisc but spins silken tunnels wherever 
it crawls over the material which it is consuming 
When fully fed it constructs a silken cocoon mter 
mixed with parbcles of fabric and excrement this 
pupal dielter therefore is quite different from that 
of the species previously mentioned In the rarer 
tapestry moth the larva constructs silk hned barrows 
thniugh the substance of the material which it 
infests 
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In general the larvae of clothes moths feed upon 
wool fur feathers hair and all fabnes manufactured 
from them It will therefore be readised that they 
may be found attackmg not only dothmg but also 
caipets rugs furs upholstenes stuffed animals 
brushes felts in pumos and the like The moths 
are relatively short hved they take no nourishment 
and are in themselves harmless Their eggs are 
laid upon or between folds of fabnes or withm the 
meshes of the latter They are readily crushed by 
brushmg etc and are very fragile Under average 
mdoor conditions they hatch m about a week this 
penod bemg subject to lengthenmg or shortemng 
accordmg to temperature The larva are relatively 
long hved and require from about fifteen weeks 
to two years to complete their development Much 
depends upon the nanire of the material upon which 
they are feeding and the temperature conditions 
uniler which tl^ exist The pupal or resthig 
penod vanes from about eight days m warm summer 
weather to a month or more m winter In the 
Bntish Isles the moths are commonest between June 
amd October and their larvae are feeding the jmt 
paut of the remamder of the annual cycle 
Methods of dealmg with these pests are numstOttS 
Fabnes that are well brushed or beaten every two 
weeks are seldom seriously affected exposure to 
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nmt raolight ia also a valuable measure Articles 
that require to be stored axe immune from 
Mt&ek tl sealed down m paper ban or very securely 
Vrtapped m several layers of quite unbroken news 
Naphthalene m the form o^ flakes or hftHa 
sb^nld be placed among the doihmg thus fastened up 
It also acta as a deterrent when placed m drawers 
or cupboards but u not entirely effective under such 
condmons Paradichlorobenzene appears to be as 
valuable as naphthalene but camphor is decidedly 


ba a large scale the cold storage of furs carpets 
and furmture is the most certam of all preventives 
and thu method is commg more and more mto use 
Extensive infection of carpets upholstenes etc in 
large housM hotels etc may need fumigation in 
orao’ to eradicate clothes moths completely An 
eflactive remedy, which is also non mjunous to 
furniture fabrics plate or other household goods 
IS the appheation of hydrocyanic acid gas Its 
mampulation requires the services of an intelligent 
person who understands the dangers of its use anl 
knows how to administer it Carbon tetrachloride 


IS also effective and has Ihe advantage over hydro 
cyamc acid gas m bemg neither explostve nor tnflam 
mable Fumigation with sulphur is a well known 
remedy but there is some danger from fire in its 
application while it has a bleachmg effect on many 
deucate fabnes wallpaper etc besides tarnishing 
metals Carbon disulphide is also recommended but 
its vapour is inflammable Dry heat is now recog 
nised as an effective agent in killing insects All 
fabnes will be freed from pests m a very short time 
if exposed to a temperature of 130” h Lower 
temperatures have b^ found effective against 
clothes moth larva the latter when exposed m an 
incubator at 128° 120° and no*’ F died m 6 ri 
and 31 minutes respectively Fabrics dipped m 
water heated to 140® F wiU be found to contam 
no livmg eggs or larvae of clothes moths 
It may mw be mentioned that there are a number 
of worthless remedies against these insects includ 
mg powdered sulphur hellebore and borax also 
lavender flowns cayenne pepper reasonable strengths 
of tobacco powder and othw substances are of no 
value m keepmg away these insects A D Imms 
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'T'HE somewhat belated appearance of the annual 

report of the Rothamstra Expenmental Station 
for the year 1921-22 does not deprive it of the perennial 
interest which must always attach to the domgs f f 
this institution For historically Rothamsted can 
claim to be almost the earliest example of the benefits 
that result from the application of science to mdustry 
From tee economic mint of view the discoveries of 
Lawes and Gilbert take a very high rank in the history 
of scientific achievement The most remarkable 
feature of the early work of Rothamsted was the 
success witii which field and laboratorv wrork were 
oomtnned With the ever mwing complexity of all 
regums of knowledge it nos b^me increasingly 
dimcnlt to mamtam this tradition The lefinements 
(tee application of statistical methods may be 
instanced) which modern field research demands 
and the revolution in many of the fundamental 
conceptions of science arc two factors On the 
applied side another obstacle is tee smaller apparent 
margm for improvement m the practice of modern 
husbandry V^ereas the discovenes of the early 
workers were productive of changes in farm practice 
of the order in terms of economic results of 100 per 
cent m these days improvements ire ouly possiole 
to the extent as it were of lo per cent 
A recogmtion of this fact is implied m tec statement 
oantamed m tee report that the most important 
development of recent years has been the reorganisi 
turn of the work of the Station so as to bring it mto 
touch with modem conditions of agriculture on one 
side and of saence on the other it is hoped to 
reorganise m the near future the farm and field work 
and to improve tee field techmque It unquestion 
ably adds to the difficulties of this reorganisation 
teat if should cometde with a period when tee whole 
econonuc basis of arable farming is so precanous 
as it » to-day It is bemg openfy said teat arable 
foranng and particularly the growing of cereals 
cannot be made to My in present curcumstances 
In deahng with tee finance of the farm attached 
to the Station, the rmrt states that from 1920 
onwards tee financial results are deplorable and 
they show clearly why many of the arable fanners 
to^y are m theu: present position The report 
doM not nacffically mdicate w most jmoiuing line 
^ inveatif^tion calculated to remedy this disastrous 
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state of affairs but there can be little doubt that the 
Department of Soil Physics of which the assistant 
director Dr B A Keen is tee head and to which 
precedence is given m the report should be so regarded 
Under tec heading The Cultivation of the Soil ' 
some account is given of mvestigations which promise 
to yiel 1 results which may mdicate to the farmer 
methods by which the cost of cultivation can be 
reduced and costs of cultivation dominate the 
future of arable farming In this connexion it 
may be significant that tee Amencan fanner appar 
ently has been able to grow wheat at a profit with 
a yield of 16 bushels to the acre whereas the Bntish 
farmer with a return of 32 bushels is losing money 
It IS a reasonable deduction that it pays better to 
reduce the costs of cultivation than to aim at 
maximum production In other words the Bntish 
fanner may still be paying court to methods the 
chief recommendation of which is theu- superior 
artistry 

In tee section headed The Feeding of the Plant ' 
it is interesting to learn teat broad beans die pre- 
maturely unless they receive a homeopathic dose 
of bone acid m addition to the so called complete ' 
plant food It is remarkable that a discovery 
parallel to that of the idle of accessory food facton 
m animal nutiition should have been made hi relation 
to plants 

ihe volume of purely scientific work done at 
Rothamsted would appear to be considerably greater 
than that earned on in relation to so called applied 
science \a many as fifty two soentific papers were 
published dunng tee year by membeis of tee staff Of 
these two were of Roo^ Society rank namely — 

The Mathematical ^undations of Theoretical 
Statistics (R A hisher) and A Quantitative 
Investigation of the Baotenal and Protozoal Fbpnla- 
tion of tee Sul (D W Cutler L M Crump and 
H Sandon) 

The financial support white the Station now 
receives from the State is considerable For the 
year under notice grants bom the Development Fund 
totalling 22030! aero received In 1912 the total 
was approximately 3000! It must be a source of 
gratification to tee director Su: John Runell that 
so gieait an expansion should have taken place during 
his tam of office 
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The Quantum E<iuiyalent in 


Photo-electric Conduction 


I P light of frequency r is sent through a cold gas 
which does not absorb xt sensitised by admixture 
of a second gas which can absorb the light and the 
pressure is such that the mean tune between two 
rolhaions is of the same order of magnitude as the 
mean life of the excited state of the gas all those 
spectral hnes of the non absorbmg gas appear which 
have a smaller excitation energy than Av On the 
other hand those which require more energy than this 
are not seen Results with mixtures of mercury and 
thorium vapours and of mercury and silver vapours 
usmg the light of the 2536 7 A Hg Ime agree on 
the whole dosely with the above statement The 
method can also be used m fixmg the senes relations 
between the hnes of an element since it allows us to 
determme which spectral hnes can be exatod by an 
amount of energy smaller than a given amount 
Results have been obtamed at Gbttmgen for lead and 
bismuth which will shortl) be pubhshed 
In a paper m the Zetischnft filr Phystk 17 3 
August 23 p 202 Messrs G Carlo and J Pranck 
consider the theory more closely and descnbe expen 
ments which agree with their conclusions The 
sensitising gas A has as the longest wave of its 
absorption senes a hne of frequency * while the 
corresponding hne of the fluorescmg gas has the 
frequency Suppose h» h»i i | then if hght 
of frequency » is used both * and », will appear 
The elementary act of transmission of energy from 
an excited atom of A to an atom of B will take place m 
such -t way that i A» is converted mto energy of transla 
tion of the colliding atoms If the tempmture is so 
low that the kinetic energy of temperature movement 
IS small compared with h* the atom receives 
besides its excitation energy the kinetic energy 
I fttiVi* - s ^ This abnormal velocity of 

the exatei atom of*B produces a Doppler effect the 
effective frequency is »’i(i 4 cos ^i/c) and this 
IS not absorbed by the other practically resting 
atoms of B 

An experiment with sodium vapour sensitised with 
pure argon has verified the theory Sodium vapour 


can be made to fluoresce by means of the sine 
3303 A and the sodium can also be excited direotty 
by me D Ime Conditions were so adjusted that w 
tube appeared equally bright with either of tiusw 
sources and the light from ue fluorescmg sodium tn 
each case was passed through an absorption tube;, 
contaimng sodium at a suitable temperature The 
light excited by the D Ime Was completely extm 
guished while that obtamed with the zme Ime was 
much less weakened 

If m a second experiment hght of frequency r, 
passes through the mixture of gases A and B an 
emission of * from A can result only if the temperature 
of the gas IS so high that the energy difference 
which IS lacking for the excitation of A can M 
obtamed on column from the kmetic energy of the 
atoms Experiments have been made with thallium 
and mercury and with cadmium and mercury using 
the Hg hno 23367 A The quartz ves^ contam 
mg the vapours was placed m an dectnc oven 
which could be raised to 800* C and strong fluor 
escence was obtained with tholhum In this case it 


was possible that a thallium hne the excitation energy 
of which amounts to 3 5 volts while the energy of 
2336 7 A corresponds to 4 9 volts only was due to 
a double or step by step process of excitation At 
800° C p'lrt of the atoms are no longer m the normal 
state and apparently there is a i volt excitation 
stro from which up to the 3 3 volts stage only 4 3 
voits would be required or more than for 2536 7 A 
With cadmium and mercury this difficulty does not 
arise and the confirmation of the theory is direct 
It IS possible however to draw conclusions from the 
relative mtensity of the lines m the fluorescent 
spectrum of thallium as compared with the ordinary 
spectrum of this substance The differences are 
asenbed to the differences m absorption due to the 
presence or absence of the Doppler effect previously 
described and the combmed results of the two 
expenments seem to prove conclusively that 
quantum energy and translation energy can work 
together as an elementary act to produce exatition 
of the atom 


Early Methods of Oil Painting 
By Prof A P Laurib 


TT IS evident both from the manusenpt of Theo 
^ philus and the manusenpt of Erachus that the 
prop^es of such drymg ods as linseed oil and walnut 
oil were thoroughly understood as early as the 12th 
century if not earlier 

The methods used in their preparation differ verj 
little from the best practice of to day The refinmg 
and bleaclung of the oil and the use of dners was welt 
understood nor is there any mdication m passing from 
those earlier recipes to those of the 13th century that 
any new discover of importance was made at the 
time of the brothers Van Fvck Passmg to later 
tunes Vasari durects that pigments are to bo ground m 
walnut oil or hnseed oil and this is all that is neces 
sary he recommends the use of walnut oil as less 
liable to iarken with time 

Many recipes for varmshes are given and as neither 
spirit of turpentine nor alcohol was available m 
commercial quantities until the end of the 15th 
century these varnishes are what we should now 
dMcnbe as oil \arnishes consisting of resins dissolved 
m hot oil The natural balsams of the pme resin 
mastic and sandarac often all mixed together were 
> Smiaii at leotnn ddiraica at Un Rojnl Aoidsar el Arte Lendoa 
«a WMmmUt Vvmatm 14 
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used in the preparation of these varnishes The pro 
portion of resinous material to oil bemg very high the 
varnishes were consequently very sticky and had to bo 
heated and rubbed on with the hand Spirit varnishes 
coirespondmg to the mastic varnishes of to day are 
found in ifith century and later recipes 
The evidence of the accounts preserved at Ely and 
Westminster show that both o]l and varnish were 
used in paintmg on walls during the 13th and 14th 
centimes this being the northern tradition while the 
Italian tradition was the use of egg as a medium 
There is no mdication in these reapes of any special 
secret differing from what we know to day 
These early pictures were pamted on a wood panel 
sometimes covered with strips of hnen and coated 
with a gesso made of parchment size and wlutemng oc 
plaster of Pans which had been soaked m water until 
it lost its binding properties Recent expenmenta 
earned out by vb Thompson at the Henot Watt 
College Edmburgh on an old i6th century panel have 
revealed the fact that this panel was coated with a 
non absorbent gesso upon which a very thin layer eff 
absorbent gesso was laid so as to ensure the binding of 
the oil to the surface of the gesao and at the aa-mt 
tune to preserve from staining the pure white surface 
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. was drawn m detail and laid out either 
/iM i M xhr ome or partly in colour with pimenta prob 
«my mixed with sure Upon this were laid the pis 
roenti ground moil or it may be an emulsion of vamiw 
an4 care being taken to paint the high lights 
very wmly as compared with the rest of the picture 
In course of tune the oil ydlows and the pigments 
more especiallv the white lead get more translucent 
By pamtmg the picture m this way the artist ensures 
10X1 the mcreased translucency of his white lead will 
correct the yellowing of the oil owing to the white 
hght bemg reflected from the gesso and that his 
contrast of hght and shade will be mamtsined 

There is much more yet to be discovered as to these 
early methods and the miestion as to whether varnish 
emmsion or oil was used has still to be finally cleared 
up but our knowledge of the general methods of 
procedure is growing 


The Geological Society of China 

'T'HF Geological Society of China is one of the 
scientific institutions founded smeo the estsb 
lishment of the Chmese Repubhc m 1911 Ihe first 
two Bulletms of the Society proii ise well for its 
future One of the first papers deals witti the his 
tory of geology m China which it carries back to 
early times but it shows that mdependent Chmese 
work on the subject on saentific lines dates from 191 1 
when V K Tmg and H T Chang returned to China 
from their western studies Mr Chang the first 
president of the Society organised a department and 
school of geology under the Ministry of Commerce at 
Nanking in 1912 The Geolomcal Survey of China 
was established in 1916 with Mr Ting as its director 
and he also secured in 1918 the reopemng of Mr 
Chang s geologicil school which had been discontinued 
m 1916 To Messrs ling and Chang is due the 
establisl ment of the promismg schom of Chinese 
mlogy They have been aided by Mr Lee a 
Ounese student who was trained at Birmingham I rof 
Grabau the well known American paleontologist 
now professor at Pekm and Dr Gunnar Andersson 
formerly head of the Geological Survey of Sweden 
and now mmmg advisor to the Chmese Government 
and director of the Geological Survey Museum 

The two Bulletms contain a valuable senes of 
contnbutiona to the geology of China Ihey incl i le 
a lecture given to the Society by Prof Berkey of 
Columbia Umversity New York on the New 
Petrographv which attaches most importance to 
the mode of ongm of rocks Prof Berkey proposes a 
{ilethora of new names such as reactionite satunte 
evaponte diamtegrationite and recrystallisatiomte 
The new petrology must be vigorous to sustain such a 
nomenclature The section of this paper of most 
mterest is its expression of the reaction m America 
against the mgenious quantitative arrangement of 
rocks which is often known as the Amencon classi 
fication Prof Berkey represents that classification 
as mechamcal and misl^mg and sets it aside as only 
a side issue m real petrology 

Prof Grabau contnbutes three papers of winch 
the longest is on the Sinian system he protests 
against the modified use of that term proposed by 
nof Bailey Willis who with the temporary agree 
ment of von Richthofen interpreted Sinian as Lower 


to have gone back from that modifical 
ierm Pni Grabau justly holds that the term is m 
that sense usdess and be apphes it to the sedi 
mentary formations m China of pte Cambrian age 
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In that sense it is eqmvalent to the Torkhmian 
which as well as the Sinian Prof Grabau mcludes 
m the Paheozoic 

Mr Wong contnbutes a short note upon Chmese 
earthquakes and on the distnbution of the chief 
seismic centres The red beds m China are discussed 
m three papers Mr Wong shows that those m 
Shansi belong to two horizons one pre Jurassic and 
the other later than the J urassic Coal Measures Mr 
Hsieh shows that m Kansu these deposits range from 
the Jurassic to the Kamozoic Mr Tan desenbes a 
manne red senes of Eocene age as widely developed 
m Shantung and its discovery is one of the miwt 
mteresting recent additions to Chmese geology 

Three papers by students of the University of Peku^ 
on observations dunng an excursion to the Nankou 
distnct add materially to the knowledge of that now 
classical section Prof Grabau desenbes from their 
collections three new species of CoUema which he 
explains are based only on the external characters 
m the absence of microscopic evidence it must be 
quite doubtful whether these supposed calcareous 
algs are of orgamc ongm Prof G B Barbour of 
the Pei yang Umversity Tientsm desenbes an 
mtrusive sill m Shaatung which according to his 
mterpretahon shows the effect of gra^tational 
differentiation The mtrusion is pre Cretaceous and 
the later foldmg and faultmg m this region are now 
definitely identified as Oligocene or Miocene as the 
movements are later tbw the newly discovered 
hocene deposits and earlier than the Phocene 

The two volumes are m English with a title page 
and contents and a summary of one paper m Chmese 
Chmese characters are given of the personal names 
The titles of some papers which are to be published m 
future bulletms suggest that the interest of this serial 
will be well maintained J W Greqoxy 


University and Educational Intelligence 

Abfrdfpn — The Senatus Academicus has awarded 
the followmg research scholarships Fullerton scholar 
ship m science to Mr Charles Bisset Robbie scholar 
ship m chemistry to Miss Margaret P Aitken 

A mural tablet m memory of the late l^f James 
W H Trail h RS professor of botany in the 
Umversity from 1877 until his death m 1919 has been 
placed m the classroom of the new Department of 
Botany and was unveiled and presented to the 
Umversity on behalf of the subsenoers by Sir David 
Pram onPnday December 7 The tablet is mounted 
on a slab of slate A portimt plaque m dull green 
bronze is surrounded by a wreath of oak leaves 
acorns and gills It is flanked by two Brazilian 
palms and a decorative panel shows other natural 
objects representing the vaned interests of Prof 
Trml The tablet is the work of Miss Alice B 
Woodward Ihe subsenbers have also issued a 
memorial volume vhich besides bioarwhical and 
bibhographical matter mcludes the ^Ftora of the 
City Phnsh of Aberdeen a comparative and historical 
work of great detail which had occupied Prof Trail 
for many yean and had been completed shortly 
before his death 

Cambridcf — A fellownhip has been founded at 
Christ 8 College by Mr J P erpont Moigan a member 
of the College Ihia is the first addition to the 
number of fdlowships m the College smee i68a and 
represents a valuable endowment afi too rare hi these 
modern times 

The Empire Cotton Growing Corporation has 
offered to the University a sum of room a year foe 
hve years to be devoted to the Plant Genetics Depart 
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mont of the School of Agnculture in accordance 
with a scheme that ha* been agreed upon by the 
Corporation and the Director of the Plant Breeding 
Research Institute 

Prof C F Inghs Prof B M Jones and Prof 
O I Taylor have been appointed as members of a 
committee to make recommendations to the Trustees 
of the Edward Busk Studentship m Aeronautics 

Mr £ G D Murray lesearch bactenolomst to the 
Medical Research Council and formerly on staff of 
the War Office Central Cerebro spinal Fever Labora 
toiy has been elected to a fellowship at Christ s 
College 

Livlrpool — Applications are invited for the 
Campbell Brown chair of industrial chemistrv The 
person appomted will be reqmred to devote his tune 
to research work with a certain amount of advanced 
teachmg on the chemistry of oils fats and waxes 
other than mmeral Apphcations must reach the 
R^[i8trar of the University before March 1 next 

London — Apphcations are invited for the Quain 
professorship of physics tenable at University College 
in succession to ^r Wilham Bragg They should 
reach the Academic Registrar Universitv of London 
South Kensington S W 7 by at latest January 3 
Applications cue also invited for the Uiuversity 
rmdcrship in statistira at the London School of 
Econonucs The latest day for the receipt of apphea 
tions by the Acadeimc Registrar of the University is 
January 4 

St Andrews — An mteresting expenment is to 
be tried in the institution by the University Cxrart of 
a senes of courses of lectures to be held in University 
College Dundee for the convenience of the managing 
and clencal staff of the L and N E Railway or of 
other railways The first course to be earned oyt 
IS that in railway law Mr James Allison h mng bera 
appointed lecturer It is intended later to hold 
courses m railway economics railway geography and 
railway operating 

The following have been elected as representatives 
of the Universities m Parliament — Cambndge Sir 
GeoAey Butler (tJ ) and Mr J F P Rawlinson (U ) 
London Su S Russell Wells (U ) Combined 
English (Birmingham Bristol Durham Leeds I iver 
po «3 Manchester and Sheffield) Sir Martin Conway 
(U ) and Mr H A L Fisher (L ) Combined Um 
versities of St Andrews Glasgow Aberdeen and 
Edinburgh Rt Hon Sir H Cr^ (C ) Su G Berry 
(C ) and Mr D M Cowan (I ) Queen s University 
Belfast Col 1 Sinclair (U ) 

The Bradford Technical Coll^ may shortly become 
a constituent college of the University of Leeds It 
originated m weaving and designing classes at the 
Bradford Mechanics Institute m 1877 The mam 
buildmg finished m 1882 mcludes lecture rooms and 
laboratories of departments of chemistry dyeing 
engineermg architecture and building biology 
mathematics and physics A textile block opened In 
191 1 mcludes a pracbcal dye house finishing shed 
special dyeing research laboratory and a power house 
specially arranged for demonstrabon and experunental 
purposes Smee 1920 there have been added a 


work and research on mtema 

and umon buildings with refectory and common 
rooms and athletic grounds 

Tm provision of ten post graduate scholarshipe 
for aessioo (924-25 for overseas students at the I 
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Imperial College of Science and TeoL^.^ 

Kensmgton has been announced Lord I 
chairman of the govermng body of the Coltege ma^ 
the offer to the Secretary of State for the Cokmies on 
behalf of private friends inspired by the great 
purpose andf opportumty of the College the <^y 
educational institution m Great Bntain on 
governing body of which are representatives of the 
Dominions and India and it has been accepted The 
scholarships will be each of the value of 300/ and two 
will be available for umversity students of each of 
the Dominions of Canada Australia New Zeidand 
South Africa and of India No conditions have beM 
laid down as to the selection of scholars this be^ 
left entirely m the hands of the Pnme Ministers w 
the Dominions and of the Government of India 

Contact between the Secondary School and the 
community it serves is accordmg to the report of the 
West Riding Education Committee for 1922 23 con 
spicuous by its absence the prevailmg local opinion 
being that these schools are primarily if not entirely 
mtended to produce teachers — this notwithstanding 
that m fact less than 20 per cent of the pupils enter 
the teachmg profession and notwithstandmg tiie 
efforts mode to secure recognition by employers of 
the First and Second examinations In con 
nexion with these efforts some headmasters have says 
the report mterviewed local chambers of commerce 
and have modified their school curricula m the light of 
mformation thus gamed in ord«: to bring it mto 
closer relation to local industries The committee 
recently permitted its inspector in charge of secondary 
education to visit the United States for the purpose of 
studying American schools In that country much 
attention has of late been devoted to promoting co 
operation between the school and the lo^ industries 

The twelfth annual conference of Educational 
Associations will be held on January in at Um 
versity College Gower Street London W C i under 
the presidency of Sir Henry Hadow The presidential 
address on ' The Claims of Scholarship will be 
delivered on the first day of the meeting by Sir Henry 
Hadow In all some forty associations concerned 
directly or mdirectly with Mucation will be holdmg 
meetings and conferences Among the papers and 
lectures to be given are the followmg the body 
resporuible and the date bemg nven after the author's 
name m each case The Value of Psyiffio Analysis 
to the hducator by Miss Barbara Low (Montesson 
Society January i) The Sun and Stars by Sir 
Richaid Crcgiry (^hool Nature Study Union Janu 
ary 2! M^em Developments m Education and the 
Outlook for the Future * by Mr J Howard White 
bouse and others (Soaety for Experiment and 
Research m Education January 3) School Re 
form by Prof J J Fmdlay (King Alfred School 
Society January 4) The TeacWg of Hygiene and 
Racial Irogress by Mrs Hodson (Eugenics Ednca 
tion Sociely and I ing Association January 4) Hand 
work and life by Mr £ Young JFducattooal Hand 
work Association January 5) ^Rei^t Advances m 
the Relations of Ps;raho Analysts to Education ^ Dr 
J Glover (British f^chological Society January 7) 

J ight and Life by Sir Henry Gauvam (Associatioa 
of Teachers of Domestic Subjects Janua^ 8) The 
Question of an International Language m Pr^ 
F G Donnan (International Language (Ido) Society 
January 9) An exhibition by publishers of boi^ 
maps etc has been arranged as m former years but 
the exhibits will be placed m the College Memorial 
Hall where there is more room for an adequate dip* 
play Soentific and kmdergarten apparatus etc 
will form a sepeuate exhibition 
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Sodet te t and Academies 

Lohdom 

.Itoy nl Socitty December 6 — G T Liddell and 
SlPuiarles Sherrington Recruitment t}^ of reflexes 
Indoetno myograms of the crossed knee extensor 
ttOUx exsmmed m the purely spinal preparation 
j pyeee n t the features mterpretable as recruitment 
very much as m the decerebrate preparation The 
tmx process answerable for recruitment is 
therefore obtamable m pnrely spinal centres without 
tile adjnvanoe of prespuial An attempt to classify 
wanons reflexes on the entenon of presence or absence 
of recruitment is briefly entered on— G S 
Carter The structure and movements of the latero 
frontal ciha of the gills of Mytilus The structure of 
these dha has been mvestigated by means of the 
micro dissection needle They are complex and are 
oompoeed of lo 15 simpler structures which have 
tile form of triangular ^tes In the hvmg ahum 
tiiey are placed m contact one behmd the other m 
the plane of the beat and together form the blade 
of the ahum Their external edges are formed by 
fibres which are each attached to a basal granule 
lying withm the cell These plates will beat m 
<up^aitly and it is concluded that they rather 
than the compound aha form the units of ciliary 
action m th^ cells The difierence m rigidity 
shown by the ahum durmg the two phases of the 
beat is also shown when a motionless auum is p shed 
by the needle m the two directions — V B Wiggles 
worth and C E Woodrow The relation between 
the phosphate m blood and unne Ingestion by man 
of denes of the aad and alkaline sodium phosphates 
contammg i 5 2 gm of phosphorus causes a rapid 
50 60 per cent Increase m the blood phosphate 
which then returns very gradually to the normal 
level In the dog phosphate is excreted rapidly by 
the lodntys instead The curve of urinary excretion 
of phosphate runs roughly parallel to that of the 
blood concentration but the former vanes more 
widely and is roughly proportional to the excess 
above a certam value m the blood Under conditions 
in which the blood phosphate is subnormal normal or 
ahghtly above normal m amount the concentrations m 
plasma and corauscles are identical When the con 
oentration m the plasma rises far above normal the 
value f6r the corpuscles is always lower whether 
&e plasma value is rising or falling This unequal 
partition cannot be explamed by the formation of 
an organic aad soluble phosphorus compound m 
Hhe corpuscles for the organic fraction of tiie acid 
solnble phosphoms is not mcreased by the mgestion 
of phosphate — J B S Haldane V B Wiggleswortb 
and C E Woodrow (r) The effect of reaction 
chsmges on human morganic metabolism Over 
brectiiing dunmishes the phosphates m blood and 
nime while carbon dioxide inhalation and sleep 
mcrease them In acidosis caused by ammomum 
chloride mgestion the unnary phosphate is mcreased 
while the moephate of the blood and also its organic 
acid soluble phosphorus is diminished Ammomum 
chloride aadosis leads to an mcreased excretion of 
water sodium and potassium probably owing to 
ajMurtial loss of electnc charge by the body colloids 
This IS followed by a retenaon (a) The effect of 
reaction changes on human carbohydrate and oxjrgen 
metabohsai The alkalosis of over breathing or 
oMthemate ingeetion converts the blood sugar mto 
A hi^hty dextrorotatory urumduable form and also 
prsvinti glucose storage thus causing aoetonurla 
1^ kiw^nd reapuatory qmitients and glucose 

tolttlllOft Atninftmntn ftnlnr irtit mtdrfeXM 
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Bicarbonate mgestum raises the resting oxygen con 
sumption ammomnm chloride mgestion nsrually 
lowers it —J A Campbell Concerning the infl uence 
of atmoepheno conditions upon the pulse rate and 

oxjrgen debt after runnmg The oxygen debt 
for 25 mmutes after ceasing to run showed under 
fixed condihons of experiment a range of variation 
I of 38 per cent from day to day 7 imnute debts 
showed a range of 33 per cent so should do as well 
lor comparative purposes as 25 mmute debts Atmo 
> sphenc cooling power had no effect on the oxygen 
! debt the blood sent m greater volume through 
I the sk n m warm conditions is not then ta ken fnw 
the muscles Stitch was the commonest cause 
of cessation of mnmng m the subjects under observa 
tion Pulse rate is markedly mcreased under warm 
conditions The oxygen tension sorrounding the 
muscles was mcreased after exercise — J Gray The 
mechanism of ciliary movement IV The relation 
of ciliary activity xo oxygen consumption In the 
absence of atmosphenc oxygen ciliary activity 
contmues for about one hour The whole ciliary 
mechanism is divisible mto three distmct parts 
(1 ) a reaction which is sensitive to cations (particn 
larly the hydrogen ion) any mterference with which 
involves a change m the rate of the aliary beat but 
only ultimately leads to a change m the amount of 
oxygen consTimed (u ) a mechanism brought mto 
operation by the presence of an activatmg acid 
substance which is inoperative m the absence of 
calcinm and m the ab(>ence of a certam critical 
amount of water m the cell The events associated 
with this mechanism are mdependent of the amount 
of oxygen absorbed (m ) a reaction of an oxidative 
nature vduch is necessary for prolonged activity 
The properties of the aUary mechanism seem to form 
a very close parallel to tboee of cardiac muscle 

Auociation of Economic Biologists November x6 — 
Mr J C F Fryer and J Davidson The Colorado- 
beetle problem Colorado beetle was discovered in 
the United States m 1829 m Europe outbreaks 
occurred m 1877 1887 and 1914 m Germany and m 
Z90Z at Tilbnty About a hundred square miles m 
France extending mto the provmces of Gironde 
Landes Dordogne and Charente Infdneure are now 
infected The beetle would probably find Bntam 
sufficiently congenial and would do damage at least 
equal to tne cost of controllmg its ravages by artificial 
means (by spraying ixitato crops twice ywly) It 
would arrive in the adult stage and casual individiials 
might be expected hidden in merchmidise or on board 
ship particularly m potatoes from the minted 
area or in agricultural produce packed m the area — 
J W Munro and W E Hlley The spruce budwonn 
problem m Canada The term spruce budwotm 
b a misnomer for the balsam ( Abtea baisamaa) the 
favourite host plant of the bndwoim which u tiw 
larva of TortrtM fumtfmrttna Clem A brief description 
of the forest condition under which the bndworm out 
breaks occur was given and emphasis was laid on the 
tystem of numagement of exploitmg the eastern 
Canadian forests m favour of the less vainable balsam 
This has caused an unduly high proportion of balsam 
regeneration m the cut over stands which favoius the 
bndworm An important parasite (Phytodt^ut sp ) <d 
the budworm was ableat from these woods Ont 
breaks of secondary insects and fungi follow bndwoim 
outbreaks Of the insects a bark beetle (PttyoAfntiM 
sparsut) a weevil {Pusodta dubiut) aad a wngicom 
beetle (ATofiocAamiM teukllator) are the most import 
ant Fungi among whmh the honey fungus {Armtl 
lana nulka) is the most important spx^ rapidly 
during and after budworm outbreaks .^ter a ma 
worm epidemic tlM balsam treds tbat have been 



bat a fresh lot of casualtiea occurs about four or five 
years after the disappearance of the budworm These 
trees which appra^ to have recovered their normal 
amount of foueiiie ^erally died suddenly during hot 
weather and tiie whole of m crown died at about the 
same time Examination of a large number of dead 
and dying trees failed to disclose any sufficient para 
sitic cause for the casualties Dinng and immedi 
ately after a budworm attack the breadth of the 
aimual rings is very greatly reduced and a few years 
after the epidem c the total thickness of the last five 
years rings might be reduced to a quarter of the 
normal for the pre budworm period At the same 
tune the leaf area of the trees h.is been mcrea&mg very 
rapidly Ihus a time is reached when during hot 
dry weather in July the water conductmg tissue is 
msuffacient to meet tl o needs of the transpirmg leaves 
and the crown dies from lock of water Thus death 
may be due to a lack of co ordination between shoot 
growth and can b al activity 

Zoological Society November 20 —Dr A Smith 
Woodward vice president m the chair — W L Le Gros 
aark Notes on the hving tarsier ( 1 arst is spectrum) — 
Sir Sidney h Harmer Cervical vertebra: of a gig ntic 
blue whale from Panama — J R Garrood Two 
skeletons of the cetacean Pse tdorca crasstdens from 
Thomey hen Cambn Ige Dr rrancis Baron 
Nopsca Rtversible and irreversible evolution a 
study based on reptiles — C Crostland Polyclueia of 
tropical East Africa the Red Sea and Cape Verde 
Islands and of the M Idive Archipelago — ^Miss Joan 
B Procter (x) On new and rare reptues from Soutli 
America (2) On now and rare reptiles and batracluans 
from the Austrahan region 

Geologieal Society November 21 Prof \ C 
Seward president in the chair — L J Wills The 
development of tl e Severn Valley in the ncigl hour 
hood of Iron Bndgc and Bndgnorth with a section 
on the Upper Worfe \ alley in collaboration with 
ELL Dixon The area investigated is roughly 
delimited by the following localities Much Wcnlock 
Buildwas Oakengates Shifnal Worfield Hampton 
Loade MorviUe Detailed mappmg of tl e dnits has 
shown first that the Buildwas arei was as deeply 
eroded as now in pa Glacial tunes and secondly 
that a behef in the existence of the Iron Bridge 
Gorge at that time is incompatible with the distnbu 
tion of the dnfts on the plateau above Iron Bndge 
and with the features of the gorge The gorge is of 
late Glacial origin and the Worfe Vale was formerly 
the mam drainage hne on the south east side of the 
plateau Practically the whole district was under 
ice at the maximum of the north western or Irish Sea 
glaciation When retreat began the ice sheet 
separated mto two lobes that remamed confluent m 
the north The waters of the Glacial lakes formed , 
west and north of the watershed escaped at different 
tunes over different cols One of these overflows is 
of especial importance m connexion with the ongm 
of the Iron Bndge Gorge namely the Ljghtmoor 
overflow about a mile north of Iron Bndn Up 
to about this stage the Worfe and its trmutanes 
(one ( f which now became the Iron Bndm Goi^e) 
had been engaged m cleanng the dnft om of their 
valleys and m reducing the thalweg of the trunk 
nver to a base level Hereafter deposition of the 
Mam Terrace of the Severn and of the terrace 
hke gravels of the Worfe commenced Long after 


retreat of the loe front from the pf th* W 
Thfi outflow ftt Iran BnoM ineraftiMl 

subsequent rejuvenation of the Severn below 
Bridge was probably brought about ebwfty ^ 
elevation of the whole land relative to the eea Sta|^ 
m this rejuvenation ate marked by terraces. 

Royal Microscopical Society November ai —Prof^ 
P J Cheebire president m the chaar— F I G 
Rawlins The miscroscope m physics A stroosT 
plea IS made for the closer umon of physice mw 
microecopy more especially for the nndertaknig ot 
work m physical optics by the amateur mioroscopist 
Assummg the availabihty of an instrument flmd 
with Nicols a convergent substage system and a 
Beckd lens above the eyepiece observatioiis can be 
made of the traces of the family of isochromatlo 
surfaces each with its characteristic retardatum 
The work can be made quantitative by employing 
monochromatic hght If the usual means of obtam 
mg such radiation are not at hand Wratten flltem 


frmges observed with objectives of different numerical 
aperlmre can be represented by an exponential 
expression of the form F where T is the 

equivalent focal length of the objective and N the 
number of fringes observed (see Rawhns Phtl 
Mag xlm p 766 an i xlvi p 992) 
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Royal Society November 5 — ^T J Jehu and R M 
Craig Geology of the Barra Isles The rocks am 
mosGy members of the Archsean complex and 
are of igneous ongm the prevalent types be^ 
biotite and hornblende gneuses Muscovite is also 
present m the more aad types and locally some of 
the gneisses arc nch in gameix The foliation planes 
usu^ly strike NNW and SSE with a dip to 
the > N E at varymg angles Intrusions mto the 
I orthognciBses occur m the form of granuhtes and 
pegmatites The Archsean complex is affected by 
weU marked zones of shearmg along which myloniaa 
tion and the production of flmty crush phenomena 
can be traced The macroscopic and microscopic 
characters and behaviour of the flmty crush material 
prove that these peculiar rocks are the product of 
mechanical stresses which at places have raised the 
temperature to an extent sufficient to bring about 
par^l fusion of the crushed members of the complex 
followed m certam cases by mupient crystallisation 
The later d}kos mclude oUvine dolentes ermamtes, 
quartz dolentes and camptomtes Evidences of 
glaciation are conmicuons and prove that the ice 
moved over the islands from SB to N W — ^T H 
Osgood Variation in photo electric activity with 
wave length for certam metals m air As a source 
, of ultra violet light a quartz mercury vapour lamp 
was used m connexion with a monochrmnatic 
illuminator The metal plates were tasted in air at 
atmoephenc pressure due attention bdim paid to 
the fatigue^ which is known to take place under 
these umditions The results are of mtereef and 
may be of smne practical importance m connexion 
with the physiological effect of uHramolet hght 
As the primary cause of the physiological change 
produced by light is jirobably photo electric actMi. 
ue photo elecbnc activity of a metal plate may 
serve as a means of estimating the miahty and, 
mtensity of the effective radiation — w Tunibu9. 
A geometrical mterpretatioa of the complete s y st em 
of me doable bmary (2 2) form The douUe binary 
form may undergo an algebraic transfanaation wUen 
corresponds to a generalised geometrical invexsloe 
Here the oonvanants of a (a 2I form reveal set! t£ 
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t^UYBiUai.alidsp«cati aextK curves wtth many ] 
Is geometrical pr op erti es all connected with a 
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^ Ularatjr and Philoiepiilcal Soetetp Novonber 20 — 
tl K Carpenter Warble flies of cattle The larvae 
pi the two Common species of Hypoderma (H boots De 
wwr and H linsatum ViUers) are among the best 
IdMSfwn parasites of domestic cattle m the British 
Ides in Europe and in North America their 
hoooonuo imponance is considerable on account of 
the damage caused to flesh and hides by the large 
lOagBota feeding just beneath the skm of the back 
whim they perforate and *1180 because of the loss 
of condition sufiered by the cattle when they gad 
in summertime to eecape from the female fly appro icl 
mg to lay her eggs Observations earned on smee 
WS hy Carpenter and his colleagues m Ireland by 
Glaser m Germany and by Seymour Hadwen in 
Canada have shown that the catly life history of 
these insects presents some suipruung features The 
Mgs of both species an generally laid on the legs 
thigh to hoof) ranly on shoulder or flank 
never appanntly on the back Bv exam nation of 
the skin after egg laying and by means of a senes 
of experiments with calves muzzled so that they 
oonld not hek themselves or one another it has been 
demonstrated that the mode of entrance nto the 
hosts body is not by the mouth The eggs are 
hatched on the hairs a few days after laying and the 
tiny maggots less than a muhmetn long and pr 
vidra with strong sharp mouth hooks and relatively 
fomudable spmy armature crawl along the hairs 
and bore their way directly mto the skin Thence 
thro migrate upwards ina forwards to the gullet 
wau the sub mucous coat of which serves as their 
resting place for some weeks or months m the coutmi 
of their loumey through the hosts tissues to the 
final position m the btek The nimber of larval 
stages IS still to be detenmned The gullet maggot 
Is so much larger (up to half an inch) than the newly 
hatched maggot that it has generaUy been regardra 


1513) had been antiopated by Pfaundler (1W9) and 
Swietoslawsla (1909) — Gabnel Bertrand The tnns 
port of copper m the gaseous state and copper 
carbonyl M Gelinsky has esplamed a cunous 


mouth books of the same sire and form and a spiny 
amtature that is easily overlooked on account of the 
morbase m actual size of the larva so that the spmes 
ate relatively far apart Hence Gedoelst has recently 
argued that there u no moult between the newly 
and the gullet dwelhng larva — only extra 
ocdinary growth On the other hand Laake concludes 
net only that the nugratmg maggot is a second 
mstar succeeding the newly hatched insect that 

a tes m but also that there is an smtepenultunate 
tar beneath the skm diflermg from the nugratmg 
nmggot m the total absence of spmes on the body 
Mgments 

Paris 

Acadsmy of Scisnces November 19 — Albin 
Ualler In the chair Bigourdsn A project for a 
Frehdli national biography — M Lecornu Elastic 
coiyilsngB A mathematical discussion of the effect 
of on wastic conplmg between a dynamo and its 
inotbr on the steaidmess of rotation It is shown to 
wposBible to decide m a general manner whetiier 
liw tutbeity of the couplmg is or is not favourable 
^ the reroianty of the motion of the dynamo — 
Cwl9 lletuett Charles Dufraisse and I%ihppe 
^ndnea Remaths on the pnnaple ol a general 
IWrthod ioc determining the heat capacity of solids 
ntd hq[iud|i and its implication to the detenmnation 
the water value of caloiimetnc bombe The 
Qi the method suggested tiy the authors 
Bra pfMottg oommunicatiott (Cmptu mutus tyt 
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port of copper m the gaseous state and copper 
carbonyl M Gelinsky has esplamed a cunous 
example of pseudomorphism Sy asbuming the 
volatility of copper oxide This would not appear 
to be the true explanation of the phenomenon 
Copper oxide heated m a stream of either oxygen 
hyd^en or carbon dioxide gives no appremble 
transport of the metal even after several hours 
But with carbon monoxide there is produced a 
copper nng apparently due to the formation of a 
volatile copper carbonyl readily dissociated on 
heating The bearmg of this observation on the 
determination of traces of copper m org^ic substances 
is mdicated with a brass ourner and the material 
exposed to the gases front the flame copper may be 
transferred from the burner to the ash On the 
other hand carbon monoxide formed during the 
combustion of the organic substance miy carry 
away traces f copper — Paul VutUemln New proof 
of the dystrophic ongm of scyphia — S Winogradsky 
Ihe direct method m the microbiological study of 
the seal The results of thirty years work on the 
microbiokgy of the soil aie m the authors view 
unsatisfactory Ihe conditions of culture m the 
1 ictenological laboratory are too far removed from 
the conditions xct 1 lUy existmg m the soil and tend 
to form new races of organ sn s distinct from the 
types m the soil from which they were originally 
oiotamed A scheme of culture is pr posed more 
cl(»ely approximating to natural soil conditions — 
E Baticlft A mode of compensation for shnnking 
m con rete irclies — lleinsger Remarks on 
the preceding communication — F Huguensrd A 
Magnan and A Planiol Research on the surplus 
of power of birds m flight — Delanghe GeiM»ral 
met! od 1 r determmmg graphically the elements of 
flight of an aeroplane — Bernard Lyot Study of 
tie planet'iry surfaces by polarisation By the use 
of a more sensitive polarising apparatus than that 
1 itherto employed the proj ortions of polarised 
hght from the planets has bem studied Details of 
70 observations on the planet Venus are given — 
J CuiUsume Observations of the sun made at the 
Observatory of Lyons during the second quarter 
of 1923 Observations were possible on 86 days 
durmg the quarter the results are summarised m 
three tiblee showing the number of spots their 
distnbution m latitude and the distribution of the 
facuhe m latitude — J de Schokalsky The lengtii 
of the nvers of Asiatic Russia and on tiie system of 


measuring nvers on maps m general — Maunce Cune 
Spark spectra m non met^ m the hquid state 
Snidies of spark spectra between platmmn points 


m bromine hqiud oxygen fused sulphur uqnld 
I nitrogen and fused phosphorus In all cases a 
•continuous spectrum was ootcuned The absorption 
bands of oxygen were clewly shown — E Bryhnski 
Michelson s experiment and the contraction of 
Loientz — lAon and Fugtae Bloch New extension 
of the spark spectra of tin and zme m the Schumann 
region Tables of w<»ve lengths of lines and m 
tensities are given for tm from X -11699 to 1303 for 
xme from X ->1336 to 1310 — R de MsUcmaim The 
electnc double refrictios of camphor and carvone 
— ^Edmond Bauer The dbastap of wave length ac 

componylng the diffusion of 31 rays — Jehn Fallou 
A very simple method penmtting the oetenniDation 
experimentally of the dispersion reactance of tnphaac 
aHernatois — Adnen Karl and S Lombard The 
estimatioa of radium m the natural titano niobateo 
Tlie method is based on the removal of silica with 
hydroflnonc aad fuuon with potassram bisulphate 
aipdttion of snlphateff^of sodium and hthium to loviei 
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the melting pomt re fusion and removal of the emana- 
tion m a current of air — ^Victor Hsnn The structure 
of molecules and the absorption spectra of substances 
m the state of vapour — Charastelon The 
diffusion of Butohur vapour m air at the ordinary 
temperature Particles of sohd sulphur emit vapour 
at ordinary temperatures and th^ diffuse omy a 
short distance from the sulphur particle The 
vapour was rendered evident by the stain on silver — 
D Gelinsky The metallis ition of organisms In an 
attempt to determme the nitrogen m whole insects 
by the Dumas mcdiod m which tne insect was covered 
with copper oxide combustion was mcomplete 
The whole surface was found to be covered with 
metalhc copper the effect bemg as though copper 
had been deposited electrolytically — J Froidevouz 
The estimation of ammoniacal nitrogen m certam 
mtrogenous materials and particulany m proteids 
and their products of hydrolysis — C Gaudefroy 
The dispersion of double refraction in crystals — 
M Charcot and Louis Dangeard Researches m 
submanne geology m the Mediterranean Cruise of 
the Pourquot-Pas 1923 — E Rothd The pnnciple 
of a me&od of exact determination of the ^ 
pagation of seismic wives — Marcel Baudouin The 
niarkmgs on the prchistonc clay statues from the 
cave of Montespan, near Samt Martory (Haute 
Garonne) are pittings representmg Ursa major — 
P Kobdeourt The production of antibodies by the 
tubercles of Oplirydeas — Jean Charpentier Apphea 
tion of the biochemical method of cliaracterisation 
of galactose to the study of the conijxnition of the 
pectins The products of hydrolysis of four pectins 
from different plants were submitted to the bio 
chemical method described in previous commumca 
tions in each case the crystalhsed /S ethylgalactoside 
was obtamed provmg the presence of galactose — 
J Beauvene The circumstances which may modify 
the effect of the critical period on the yield of 
wheat — E and G Nicolas New observations on 
the ihfluence of hexamethylenetetramine and of 
formaldehyde on the bean - H Ricdme The 
mtervention of gravity m phototropism — Rou- 
baud The p^siological condition of zootropism m 
mosquitoes The views of J Legendre (Nature 
November 17 p 747) as to certam mosquitoes 
attackmg animals m preference to man require 
modification captivity hunger or deprivation of 
water may cause an immediate change m the habits 
of the msect — H Barthtiimy Phjn>iological and 
experimental polysperma in the uterine eggs of 
Rana Jusca — J Athanasiu I he supposed existence 

of a stimulating wave which is propagated m the 
myocardium — Nicati Unentation and visual 
sense of duration — Jacques Benoit The expen 
mental transformation of sex by early ovanotomy m 
the domestic fowl — J Chevalier and E Dantony 
The toxic action of the msecticide principle of 
pyrctlirum floivers 
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Saence m Civilisation 

A STIRRING appeal on behalf of International 
Thought 'is put forward by Mr John Galsworthy 
m a pamphlet just published with that title (Cambridge 
W Heffer and Sons, I td Pnee W net) , and in it 
representatives of science finance, and the Press are 
uiged to combine to save the avilised world from self- 
destruction The most potent director of this tri- 
umvirate IS held to be science, which has placed m the 
hands of mankmd powers with which it is not fit to 
be entrusted, as the ethical or moral sense has not kept 
pace with this development of knowledge We have 
made by our science, 'says Mr Galsworthy, ‘a monster 
that will devour us vet, unless by exdiangmg mter- 
national thought we can create a general opmion 
against the new powers of destruction so strong and so 
unanimous that no nation will care to face the force 
which underhes it ’ 

Mr Galsworthy is not alone m associatmg science 
chiefly with agenmes of death and destruction, and m 
pleading for a curb to be placed upon its powers It 
IS mdecd common to regard sncnce as a disturbing 
mflucnce m human affairs, and to sigh for the simple 
life away from the restless spint of inquiry into all 
things visible and mvisible m the universe It is, how- 
ever as futile to rail against the progress of science, or 
to attempt to prevent it, as to use Mrs Partington’s 
mop to keep back the nsmg flood of the Atlantic 
Knowledge will grow from more to more whatever the 
attitude of the public may be towards it During the 
last fifty years there have been more saentific dis 
covencs and applications than in the whole previous 
history of the human race and we mav be on the 
threshold of developments by which forces will be un- 
loosed, and powers acquired, beyond what have 
hitherto been known to man Whether these shall be 
used to promote soaal weQbemg and international 
amity is not a question for science, but for the public 
and Its leaders While nations look to war as the ulti- 
mate means of deading disputes, they will seek to 
possess themselves of the most powerful means of im- 
posmg their wills upon others As Prof Soddy recently 
remariced, should it be possible ever to release the great 
store of energy m the atom, the first use that would be 
made of it would be to construct a new bomb. 

It IS only by such an mtemational understanding as 
IS suggested by Mr Galsworthy that this misuse of 
scientific discovery can be avoided, yet, m spite of the 
existence of the League of Nations, the signs of the 
tunes are not very favourable towards the unity of 
mankind Saence itself is mtemational, and the results 
of research are free to all for any purpose In tiie 
hundreds of saentific papers published weekly a the 
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with providmg any fighting service with more effective 
means of destruction and not cme scientific worker m a 
hundred sets hunself mtentionally to make such a dis 
covery or mvention It is just as impracticaUe how 
ever to prevent the wrong use of saentific powers by 
individuals as it is to prevent hteraiy people from the 
misuse of their genius for purposes of gam The facts 
of science are as free as the words of our language and 
m both cases they may be used for the uplifting of 
mankmd or for its degradation 

The truth is as Mr Baldwm remarked m his speech 
at the Guildhall on November lo the present troubles 
in the world are largely owmg to the fact that while 
men have learned to control forces of Nature they have 
not learned 1 1 acquire control of themselves He urged 
that more pains should be taken to apply the methods 
of suence to human problems and by that he obviously 
meant not the development of poison gases and high 
explosives but the prmciplc of faung facts honestly 
and fearlessly and basmg just conclusions Upon them 
The methods of suence should be the methods apphed to 
social problems if sound pnnaples of progress are to be 
determmed The Labour Party s recent manifesto says 
nothmg of what science has done or may do to improve 
the world m this way but asks Can the method of 
science be applied to nothmg save the organisation of 
men for war and their equipment with instruments of 
destruction ? We have here a paraphrase of Ruskm s 

assertion that The advance of science cannot be 
otherwise recorded than by the invention of mstru 
roents to kill and put down noble life —a view m 
which distorted vision is combined with the sm of 
mgratitude 

Modem civilisation is built upon science imd almost 
all mdustnil developments had their ongm m prm 
aples or substances discussed in saentific laboiatones 
by mvcstigators workmg purely for the advancement 
of natural knowledge The pnnciple that a movmg 
magnet can create a current of electnaty m a coil of 
wire near it discovered by Faraday nearly a century 
ago led to the construction of the dynamo and was 
the seed from which the great industry of clectncal 
engmeenng has grown It is estimated that this m 
dustry now represents a capital of more than one 
thousand milhon pounds and it could not have existed 
without the discovery by haraday of the fundamental 
pnnaple of all electro magnetic machmery All the 
pure copper required for this machmery and electrical 
purposes generally is produced by electrolysis, and 
here agam the pnnaples used were discovered durmg 
saen^B mvestigations by Davy and Faraday AIu 
minniP^that most useful metal which is destmed to 
compete with iron and steel m its importance— is now i 
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mmeral containing it 

The electnc furnace was first used by the Freodi 
chemist, Mousan, m scientific research and now it u 
onploy^ for the production of hundreds of thousands 
of tons of steel annually Calaum carbide used so 
extensively m the production of acetylene gas lor 
house lighting and motor lamps, and for oxy acetylene 
weldmg IS entirely manufactured by heatmg lime and 
coke together m an electnc furnace The discovery 
of X rays was an madental result of researches 
mto the nature of electnaty and the existence of 
electnc waves, which led to wireless telegraphy and 
telephony was first proved m a laboratory Long 
before the thermionic valve had made the wonderful 
achievement of broadcasting possible, the effect upon 
which It IS based was the subject of scientific mvestiga 
tion, and studies of the emission of electrons disclosed 
the pnnaple upon which it depends 

Nearly a century and a half ago it was shown by 
Pnestlev and Cavendish that when electnc sparks are 
passed through air some of the nitrogen and oxygen 
combme to form oxides from which nitnc oad or 
nitrates may be afterwards obtamed Phis is the prm 
aple of the process by which hundreds of thousands of 
tons of mtrates are now produced annually m Norway 
for use as agncultural fertibsers in the place of salt 
petre from Chile The process needs however a 
supply of cheap electnc power to make it commercially 
profitable 

When Germany was cut off from natural supplies of 
nitrates dunng the War she had to obtam what slrt 
wanted hrom the nitrogen m the air and was so successful 
that more than a million tons were pitxluced in 1918 
The method used was based upon the pnnaple of cata 
lysis whereby chemical combmation is promoted by 
the presence of small quantities of particular elements, 
whi^ thus act as matrimonial agents Nitrogen and 
hydrogen were passed under pressure over finely 
divided iron and a certam amount of the two gases 
combines under these conditions to form ammonia, 
which by bemg passed with oxygen through tubes 
containing another catalytic agent may be converted 
mto mtnc acid The hydrogen requured for com 
bination with atmosphenc mtrogen is obtamed by 
electrolysis of water or from water gas and steam by 
a process depending upon catalysis The mtrogen is 
obtamed by distiUmg liquid air Nitrogen is mons 
volatile than oxygen so it distils off first and the two 
gases may thus be separated 
The methods used m the manufacture of hquid air 
and other gases, and m modem refrigerating machmes 
generally, are based upon scientific experiments fay 
Joule and Kelvm on the phenomena attending the free 
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iqMUbiOt) of gues They found that wheu air usues 
from a small onfice a fall of temperature is experienced 
amoimtmg to half a degree Fahrenheit for each atmo 
sphere of difference of pressure between the two sides 
of the orifice The great refrigerating mdustry thus 
had Its ongm m the discovery of a purely scientific 
principle 

It IS the same with substances an, with pnnaples 
and processes — ^they are first found as the result of 
scientific research and are afterwards used often after 
a long mterval The metal tungsten used for the fila 
ments of electric bulb lamps and thermionic valves was 
scarcely known outside saentific laboratones a few 
years ago It was discovered about 1785 but its uses 
were not understood until nearly a century later It is 
an essential constituent of high speed tool steels which 
require to be not only extremely hard but also to mam 
tain their hardness at high temperatures even at an 
mapient red 1 eat Tungsten steel is also used for the 
permanent magnets of telephones and tl e magnetos of 
every motor car and aeroplane Manganese was m 
existence long before it was n ade an mgredient f the 
fiunous ITadfield steels used for the 1 elmets of British 
forces duni g the War armour plates tramway pomts 
and many other purposes Chromium is used in the 
makrng of stamless steel titanium molybdcnim 
mckel vanadium and other elements are similarly 
emplo)red to give special propert cs to steels yet all 
these elements were discovered by scientific mvesti 
gators without a thoight of their practical value 
Thonum and cenum used m the manufacture of in 
candescent gas mantles of which about four hundred 
millions are made annually were products of the cheroi 
cal laboratory many years before they gave ni>e to a 
large mdustry and even the air burner itself used for 
such mantles and m all gas fires was first devised and 
used by Bunsen for laboratory purposes 

Every saentific discovery however remote it may 
seem at the moment from the ordinary practi al needs 
of hfe may be the seed from which wdl grow a mighty 
tree Under which man will build his industrial tent 
When argon was isolated from the air m 189^ no one 
Horded the discovery as of anv practical importance 
yet the gas is now used m half watt and other gas filled 
electric lamps as the most suitable for the purp(»e 
Neoi\, isolat^ from the atmosphere a httle later is 
widely used for the bnlhant pink glow lamps of lUu 
Bunated advertisements particularly m Pans where 
It IS a by product of the manufacture of hquid an- 
Probably the most remarkable example of this kind is 
afiEorded by the gas hehum which was detected m 
the sun by LockyOr and Janssen m 1868 twenty six 
yean later was extracted from cleveite by Ramsay 
and B now produced to the extent of thooisands of 
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cubic feet daily frcmi natural gas wells m the United 
States for the inflation of dirigibles and other airships 
As it IS non inflammable and non explosive it has 
deaded advantages over hydrogen for t^ purpose and 
IS only slightly heavier 

Before thmgs cin be used m any way they must be 
discovered arid it is the particular function of suenoe 
t reveal them It is the busmess of the saentific 
investigator to discover of the engineer or mventor to 
recognise and apply the results achieved of the artisan 
to employ his skill m making them commercially profit 
able and of the commurnty to see that they are uud to 
promote social welfare If the world hu not been 
made any happier by what science has given to it the 
fault IS with the human race itself and not with science 
Happmess is a relative term and no two mdividuals 
lave the same cup with which to measure it The 
beast m the field or the pig m its sty may be con 
sidered by some people as emblems of content and if 
these be the standards to use then modem man may 
envy the cav e dweller of prehistoric times We cannot^ 
however avoid progress and whether this is accom 
pamed by mcreased happmess or not depends upon 
ourselves We hve m a beautiful world yet how few 
there are who find delight m it or raise their eyes to 
the starry heavens above them Ihe gifts of are 
for those to enjoy who will and the gifts of saence may 
likewise contnbute to tl e uphftmg of the human race 
if they are rightly regarded or its d^radation if they 
are not The attitude of civihsed man towards new 
scientific knowledge at this epoch of the world s history 
IS that of a child playing with fare It is necessary now 
more than ever to teach him the strength as well as the 
danger of the element m his hands and to culUvate the 
desue to make the noblest u c of all thmgs which aiEe 
granted to him through the achievements of workers 
for the advancement of natural knowledge When 
this spint prevails the human race will prove itself 
worthy of the opportumties which saence gives for 
social and spuatud progress and man may mdeed 
become but a little lower than the angels 

The Valuation of Muiea 
Mineral Valuatum By Prof Henry Louis Pp 
X+281 (London C OnflSn and Co Ltd 1933) 
151 net 

T HF prmaples underlying the valuation of mmes, 
whether for the purpose of sale or probate the 
raismg of loans mvestment or taxation are not so 
fully comprehended except by few mining engmeers, 
or so widely known as th^ should be Con^uently 
m the matter of actual valuations judgmg^^ thpiwi 
which have come before us these pnnaples are 




892 


NATURE 


rDeCBMBSR 22, 19:13 


frequently incorrectly applied In the case of valua- 
tions for assessment of Poor Rate the abjuration of 
pnnaplc is, perhaps, most manifest 

Books on the subject of the valuation of mines and 
minerals are not numerous and some, like Hoskold s 
“ Fngmeers’ Valumg Assistant,’ are either out of pnnt 
or, in some measure, mcorrect We welcome, there 
fore, the appearance of Prof Louis’s admirable con 
tnbution to the subject 

The work co\crs, m seven chapters a fairly wide 
field, treatmg as it does, of the pnnciples of vraluation, 
ownership of mineral leases and concessions, sampimg, 
explanation of the formula: m use examples m the 
valuation of coal and metalhferous mmes and valuation 
for special purposes eg rating, etc Chapter u 
relatmg to “ Mineral Deposits ’ is perhaps the best m 
the book, the occurrence of minerals being a subject 
of which Prof Louis has hod wide experience and on 
which he h-is written much Under this head he 
describes simply and with luudity the manner of 
occurrence of minerals m beds vems, and masses 
mdicatmg the variations m pomt of value to which 
they arc subject 

His dissertation on the ‘ probability of error m 
the determination of the thickness of deposits for 
computation of the contents (cliapter in ) is of much 
mterest , but the method usually adopted by mining 
engineers and alluded to by Prof Louis on p 50 is, 
perhaps, as satisfactory as any other method, namely, 
“after lalculatmg average values as closely as the 
available data permit to deduct a certam per 
centoge for safety ’ ’ The author is msistent, and 
rightly so. On the impossibUity of assignmg to any 
mmeral property an absolutely definite value, but 
only a most probable value Whilst this is particu 
larly true of a mmeral property, by reason of the 
variations in regularity of deposits, of selling prices, 
and the general risks attendant on mmmg, it is of 
course true also, to a lesser extent, of other thmgs 
as well, eg ogncultural land, owmg to the risks to 
crops due to bad seasons, variation m sellmg pnees, 
etc To meet the greater uncertamty of mmes, 
valuers allow m the computation of the value of the 
annuities an unusually high rate of “ remunerative ” 
mterestj , 

The debateable subject of subsidence of the surface 
due to extraction of mmerals (as to which a Royal 
Commission, of which Prof Louis is a member, is at 
fnresent mqumng) is touched upon, and the author 
nghtly says (p “ It will be seen that we are still 
very far from havmg arrived at anything like an 
accurate estunate of the requirements m any given 
case, and* It will always be well to be guided by local 
expenence obtamable from previous workuigs when- 
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ever such is available ’’ But the author might, wit^ 
advantage, have mentioned Fayol’s theory of the dome 
which reconciles so many of the seemmgly contra- 
dictory results of different observers regardmg sub- 
sidence, this theory being to the effect that m stratified 
deposits the zone of subsidence is limited by a Sort 
of dome, which has for its base the area of the excava- 
tion, the extent of the movement dimmishmg the 
further one goes away from the centre of that area 

The question of depreaation of plant enters into 
nune valuations, it may, indeed, be an important 
Item an immense sum is often expended on the plant, 
for example, of a deep modern colhery In makmg the 
allowance for depreciation. Prof Louis criticises what 
he terms the mcome tax method , “ it is charged 
each year upon the value of the plant less the amount 
of depreciation written off the previous year *’ He 
says, seeing that the plant can never come down to 
zero, and that, under the method he criticises, the 
amount written off for depreciation is a maximum 
when the machmery is new and becomes very small 
as the machinery gets older, the method is wrong 
The value of the plant at the termination of the lease 
—if the property is leased- of t ourse depends, amongst 
other things, on whether the minerals m the leasehold 
are exhausted or not, and on the site of the mme , 
and, on the second point, at a well-managed mme 
renewals of machmery and plant are earned out to a 
considerable extent during a long termed lease, which 
to some extent militates agamst Prof Louis’s cnticism, 
though not entirely 

Chapter v treats of " 1 ormulas and Calculations ’* 
Why, by the way does Prof Louis prefer this plural 
to the one in common use — formuUe,’’ and, whilst 
on the subject of grammar, why does he prefer " under 
these circumstances " to “ m these circumstances ” ? 
Ihe formulse are mamly those familiar to students of 
Hoskold’s ‘ Engmeers’ Valumg Assistant ’’ and King’s 
“ Theory of Fmance,” the latter bemg the best work, 
known to the present reviewer, on the doctrine of 
mterest and annuities certam The exigencies of space 
forbid a detailed review of this section of the book, 
but It may be noted that the author directs attention 
to the necessity of makmg the proper and necessary 
deduction for mcome tax m the calculation for the 
recovery of capital Likewise, “if the capital be 
mvested m the purchase of mmeral rights it be- 
comes further liable to mmeral rights duty m accord- 
ance with the Fmance (1909-1910) Act,’’ namely, 
IS m the pound It is not generally realised what a 
difference there is between the gross and net mcome 
denvable from the ownership of mmeral lands , mmeral 
rights duty bemg chargeable a/ter the deduction of 
mcome tax 
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On the vexed question of the proper formula to 
ap{dy for the determination of the present value of a 
deferred annuity m which two rates of mterest are 
involved Prof Louis recommends (p 101) that which 
was, we beheve first put forw«ud by Mr George King 
and IS accepted by the Inland Revenue m valuations 
for the purposes of probate The simplest form m 
which this tan be stated is that given by the reviewer 
m a work of which he is joint author namely where 
YP —years purchase 

a — the amount to which il pier annum at 
cumulates m e yetrs at r pier tent 
A —the amount to which tl ptr annum it 
cumulates m t years at r pier tent 
r-the accumulative low rate of mterest 
R-the remunerative high rate of mterest 
d-thc pienod of deference 
e-the pienod of enjoyment 
/-the total pienod-d + e 



Mlusion lias been inide at the commencement of 
this review to want of adherence to fundamental 
principles m ttluttion of mmes for piurpiose of assess 
raent of rates the basis of which is by law the annual 
value There art no less tlun sixteen different methods 
of assessment m use m hnglmd and Wales but there 
can be no doubt that the fairest is th it advocated by Sir 
L Boyle namely to value the surface works and plant 
as the non direttl> productive works of a railwty are 
valued and the nunc on the p,rosb receipts upion coal 
rxised exrludmg colliery consumption and deductmg 
therefrom the expienscs meurred m gettmp, and rmang 
the coal te 1 1 take as the value the net muimc 
derivable from the loal 

All who seek enbghtcnment on this and other 
branches of the subject of valuation of mmcrals can 
not do better thin study Prof 1 ouis s admirable and 
comprehensive work Richard Rldmayns, 

Dutch Potters and their Work 
Old Dutch Pottery and Tiles By Llisabeth Neurden 
burg 1 ranslated with \nnotations by Bernard 
Rackbam Pp xv + 155 + 59 plates (London 
Benn Bros Ltd 1933 ) 84; net 

I T is a pleasure to welcome this compietent scholarly, 
and mterestmg account of tint renowned pxittery 
work of the Dutch craftsmen and artists which exer 
cised such a profound and quickening influence on the 
plotter 8 art as It was practised m all the countries of 
northern and central Europie especially during the 
course of the eighteenth century We already pxissess 
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m English quite a number of small handbooks which 
treat of this impxirtant subject but here at last, a 
volume IS presented which may be acclaimed as 
worthy and complete m its text and u also so hand 
somely illustrated as to satisfy every requirement of 
the collector 

One praiseworthy feature which immediately arrests 
attention is the frank simphcity with which the many 
troublesome questions concemmg the date or even the 
pienod of the vanous types of plotter} and tile work 
manufactured m the different towns and provmces of 
lloUind tre discussed and their ongms elucidated 
Iht fa tones at Delft most famous of Dutch pwttery 
towns are desenbed at length and we have interesting 
picrsonal accuuiit> of their propnetors and the pnnapial 
piamters in their emplov though we are still fortun 
ately in the time when the propnelor of a pwttery was 
his iwn pnneipal irtist or master craftsman The 
factoncs at Rotterd im Haarlem The Hague and those 
m the pirivmce f I nesland are not overlooked though, 
as IS onh to be “xpiectcd they do not receive the same 
detailed noti c f( r their pwttery was not of the same 
impx rt incc eitl r m quantity or m technical excellence 

Ihe des nptivc iccount of the native peasant 
pwttery ind tiles enriched with decorations in sUp 
or with m re ambitious designs in sgnfiiato strikes 
one is somewhit meagre and unillummitmg This is 
a matter for regret when we remember the extensive 
ind splendidly dee irative use which was made of these 
simple methods by our English potters ot the seven 
teenth and eighteenth centuries 

Of thi famous tm enamelled wares with their 
brilliant tnd effective pamted decoration m blue or in 
p 1} chrome the book gives an excellent and convinc 
ing account We arc shown by t documented narra 
tivc how tlic processes were first mtroduced mto 
He Hand uid how the mingled stream of Italian and 
Spanish mfluence fcrtiUsed the native art of the Dutch 
potters either is a result of the mcursions f Itahon 
and Spanish pot piamters or from the return of Dutch 
potters who hid travelled at road for the uicrease of 
knowledge J hus an account 13 giv cn of one Hendnk 
Vroom who tra' died to the south of Luropw to become 
qu ilificd as a piamter m oils but repwatedly earned his 
livmg while pursuing his studies by servmg as a pamter 
of pottery working m Seville for an Italian pwtter and 
later on at a inajohca factory m Venice By such 
mterchingcs the art and craftsmanship were both im 
proved for the Dutchman shaipcned himself on the 
more fiery metal of the South so that when he turned 
m earnest to the reproduction of Onental designs, 
borrowed from the fashionable pwrrelam of the Far 
East, he was so well equipped that he was able to take 
full advantage of the lessons taught by the greatest of 
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all decorative artists How fully the lesson was learnt 
has l)een demonstrated agun and agam as when on 
close exammation among a set of Chinese vases used 
for the idomment of i mantel shelf one will be found 
to be a Delft w ire i op) of a broken ongmal 

The most famous of the Dutch potters and potter) 
psmters such is Dc Keizer Pijnackcr and Fnjtom of 
the seventeenth centur) and \ m Lenhoorn mid Firtoor 
who were it work earl) in the eighteenth century as 
well IS the liter pimters like lloppesteyn and \dncn 
Pijnacker arc full) dealt with and the rhiractenstu 
details of handling or treatment by which their work 
mu) lie distinguislud are clearly explained Valuable 
and interesting as the work is it is more than a little 
disconcerting to find the author indulging m such an 
unwarrantiblc stitemcnt is is contained in the last 
pirigriph where she states thit when the Stifford 
shire e irthenw ire of Wedgwood ind his compeers dis 
placed the tm enamelled w ires bs their fine and 
emmenth seivieeible quilities Ihe w ires wlueh had 
been the pride of llollind possessing in their soft 
pleisint enimel ind cheerful lurmcmous colouring a 
charm unejudled even Iv ( liinese poreeliin went 
under before the output of an mdustr) to which Dutch 
criftsmcn hid given its stirt One is inelmed to rub 
ones e)es ind wonder if the words flow from some 
ultr i p itriotie writer whe not c c ntent with the assured 
pcsiti n ilwi)s u corded to the wires of her nitive 
country must needs exilt them ilxve their proper 
phee b) elullenging the finest pottery known imong 
men \Niiiiam Blkion 

A Lover of Mountains 

Be/ut the Snjw line H\ Dcuglis W Ircshfield 
rp V 111 + 2^o (London ( onstal le and C o Ltd 
I }2) ) i8i net 

M r I R] Silt in U has been as he tells us as 
much a tnvellcr is i climber and he offers 
these sele tnns from old records of trivel m the 
hope that they miv eonvev to i few kindred spirits 
suggestions cf litem itive plivgrounds near ind fir 
off accessible at times when the High Mps are pricti 
rally closed Miit neither the title of the book nor 
the innuendo of these sentences must be t iken hteriUy 
Ihey do no justice to the scope of Mr Freshfields 
journeys to the imount of true exploraUon involved or 
the depth of the mthor s knowledge of mountains and 
mountain ringes or his great love for mountain travel 
After all they hdf reveal and half conical the soul 
within Perhaps the title was i mere chance re 
percussion from that of Mr Umton Dent s Above the 
Snow Line It serves at leist to prove that to the 
true mountomeer ill things fall to be considered m 
relation to the snow hne The lower slopes have no 
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absolute value save as they lead to the higher, or, if 
they have the misfortune to be so situated geographic 
ally as to have no higher slopes they are to be con 
sidered is opening a prospect of the great hills, or, if 
even this be denied as illustratmg them m remmiscence 

There is indeed more m it than that Mr Freshfield 
is m gram i traveller and though we can scarcely 
conceive of him as travellmg without a mountain as 
i goal or is a background his mterest m mountains 
does not consist solclv m gettmg up and down them 
He his It IS true been engaged m domg so for a 
penod that includes almost the whole of the history of 
modem mountamcenng Mr Alfred Wills ascended 
the W^etterhom m i8<;4 Mr Freshfield published 

I hone n to Trent in i86s A great many thmgs 
have hapjaned smee then I rent has changed both its 
nationalitv and its name and a whole sy stem of Alpme 
theory and technique his been evolved But during 
all that time Mr Ireslifield has continued to find 
pleasure on one side of the snow Ime or another and 
to delight the se who take the same pleasure by tellmg 
them on occasions ill too rare what he found there 
ind why he liked it IIow minv summits must his 
foot hav ( trodden ? Ho w m my mountom v illey s must 
he have known > 

Conturbabunus ilh ne senmus 
Aut nc qiiis malus mviderc jxissit 
Cum tantum sei it esse 

Mr freshfield brings to his task of c ommunicatin,^ 
his pleasure to others qualities more valuable than 
mere experience He has an ironic wit wide reading 
md i retentive mcmiry and he has always written 
IS i scholar ind i min of taste Ihe hardships and 
discemferts of mountaineering arc easier to hear when 
encountered with i c ertam rough jo ulantv But tint 
which chec rs on the hillside is often intensely depressmg 
m the study and the stock Alpme joke preserved like 
I fly in imber m the pages of the Mpme penodicals, 
has i shmnken ind almost repulsive appearance 
Mr Freshfield does not disd im to jest But he is too 
witty to lx. fac etious 

Mr Freshfield will alwavs be asscx-iated m particular, 
with those Italim Alps which he made his own in 
the years before 1875 and to which he allured his 
countrymen by the volume pubhshed in that year 
Tint chirming book must have sent so many people 
to the district of which it treats that it is difficult to 
think of Mr 1 reshfield without Val Maggia or of Val 
Maggia without Mr Freshfield Ihis book cannot 
hope to make so wide an appeal It does not happen 
to every lover of the mountams to have the time to 
visit Japan or the Mountams of the Moon or the Kabyle 
Highlands Not all of us even if we had time, 
have the eajiaaty for endurmg heat which enables 
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Mr Freshfield to take a midsummer holiday m Corsica 
Still here is a fine feast for all who like to commune 
m spint with a fellow lover of the hills The papers 
entitled Behind the Bernina (Val Malinco Val 
Masino, and Val Codera) ind The Bci;gamasque 
Alps are a sequel to The Italian Alps and in 
revisiting these enchanted glens the author recaptures 
and reproduces the charm of th it large utterance of 
the earlier gods The Mantimes and the Gran S isso 
are exactly the setting for him ind wherever Mr 
Freshficld goes he takes with hun the classic writers 
who have fed his imagination and formed his style 
It gives i certam pleasure to ratih him out in a mis 
quotation and that from Milton a common mis 
quotation from whom dogs Mr hrcshfields nimc 
It will be found on page 46 

Expositions of Atomic Physics 

(i) Rerent Detelopmtnls tn Atom r Thetn Bj Prof 
Leo Gnetr Iranshtcd bs Dr Guv Birr Pp 
XI + 174 (london Mithuinindfo ltd ip’}) 
9J net 

(a) Thf \eu Physif Lecture /<r Ia\nun and Othen 
Bv Prof Vrthur Hais Nutlionstd Iruislition by 
Dr Robert W T iwson Pp xn-i6s (London 
Methuen ind Co Ltd 1923) fr net 

(3) The i B i if itoms By Bertrvnd Russell Pp 

173 (lond n Keg in Paul and (1 ltd New 

York F P Dutton indlo 1923) 4 (d net 

(4) Mcdern Ilectrual Iheiry By Dr Norman Rolart 

Campbell Supplement iry Chapters Chapter 17 
Ihe Structure of the ktom (( inibndgc Physiial 
Series) Pp x + i6i (Cambridge \t the Uni 
vcrsitv Press 1923) 101 net 

T lir thiory of itomic structure his during the 
pist tew vears riuhcd i stige of sufliiient 
success and stability for it to I e possible to dts< nbe 
many of its features m a simple manner fhere is a 
general agreement is to tlu validity ot nrtim funda 
mental icnc options suih us the nuileir structure the 
interpretation of isotopes ind the gencr il functions of 
the outer electrons while to turn to more delicate 
points the quantum theory and the wave theory of 
radiation like an ill assorted couple of mdividually 
worthy people, have learnt to hve together in peace by 
a tacit agreement not to msist too much on each other s 
faults, so that it is possible for their friends to ignore 
their essential incompatibiUty In short, the tunes 
seem propitious for popular summaries of recent 
advances m molecular physics, and a large number ot 
such books appealing to various circles of readers, have 
recently appeared, some of which are now before us 
(1) England is traditionally sue ccssful m the writing 
of simple scientific expositions for general reading so 
NO 2825, VOL 112] 


that it IS the more astonishing that two of these books 
should be translations from the German and that these 
two should be but representatives of a large number 
of such translations not of works like Sommerfeld s 
celebrated treatise distmguished by great Icarmng and 
great mdustry but of ordmary lectures and essays 
peculiar for neither novelty of matter nor elegance of 
exposition It IS difficult for example to find any 
compelhng reason for the appeirancc of Prof Graetz s 
book in English dress I his summary of recent atomic 
thiorv w i wntten whde the War was still in progress 
(in fact part of it is based on lectures delivered m 
territory occupied by the Germans) ind while it has 
Ixen revised by the insertion of new matter im 
perfectly inconwritcd with the old the last revision 
wis neirly two years ago In consequence, the book 
IS seriously behind the times To tike one example 
onlv It IS stated m what purports to he an exposition 
of Bohi s views that the ck trons are irranged m 
concentn rings each nng containing a number of 
electrons the nodel for neutral helium m particular 
being figure 1 w itli two elct trons at opposite ends of the 
diimctcr 

\pirt from being out of dite the book is vitiated 
b\ i deplorable looseness ol expression which is very 
liible to mislead the general rc ultr for whom it is m 
tended W c arc told that radium cman ition loses its 
activitv unlike radium thorium etc which keep 
their w tivity for ever that for rtflec tion to take place 
X nvs must fill on the crvstal at pricti illy grazing 
incidence that the nuclear charge determines the 
ordin il ni mbc r in the penodic ystem and therefore 
determines ilso its atomic weight The account of 
positive r ivs IS bid In she rt the author docs not seem 
to lie sufficiently familiar with his matcrul Altogether, 
the liook is superfluous and it is i (iity th it such praise 
worthy production in the mittcr of piper and pnnt as 
It enjoys should nit lie devoted to i lietter object 
(2) The Irek of Prof Haas s is i better perform- 
ance but IS scarcely what it is in plied to be a bcxik 
for laymen In a hundred and fiftv small pages the 
author runs cjuickly through the electromagnetic theory, 
the kmetic the on of gases the electron thiory the 
quantum theory recent work on the structure of the 
atom and the theory of relativity It is scarcely 
necessary m the face of this programme to labour the 
fact that the treatment is far too 1 uonic to be of use to 
any one with but Uttlc foreknowledge of the subjects 
handled Ihe language is simple enough but sucfli 
features of modem physics as the conception of a black 
body the gyromagnetic effect, the quantum of action 
and so on cannot be clearly explomed in single para 
graphs by the mere device of omittmg mathematical 
symbols 
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1 he book gives a good summary of those branches 
of knowledge which it handles a summary which can 
be read with profit by young students who want to get 
a general view of what they arc leammg it is more 
like an mdex than an exposition Many will differ 
from the translator who has otherwise performed his 
task well over his decision to express the extreme 
numbers usually wntlcn m mdex notation m words, 
such as i (luadnllionth part of ij grams or 800 
bdlion per seitnd It is true that he gives a table 
of this notation m his introduction but the scheme 
IS of doubtful advantage 

(3) Now Mr Btrtrind Russell Ins succeeded m 
writing a book ( n the atom which is really accessible to 
the general reader He uses i simple and lively style 
which docs not disdain to find m the flea which crawk 
for a while and then hops an image of the motion of 
the electron m the Bohr atom His book is very read 
able and gives what is m the mam a verv good account 
of the fundamental fe itures of modem atomic theory 
Unfortunately Mr Russell s unfimilianty with the 
practical side of physics has led him mto some extra 
ordinary statements such as that a spec trum which is 

a contmuous band of colours like a rambow, is 
called a band spectrum or that fluorescence is the 
subsequent emission of light of exactly the same 
frequency is that which has been absorbed or that, 

broadly speaking there irc three lines the K L and 
M lines which make up the X ra> spectra The 
luthor makes ui attempt whi h seems a little too 
tmbitious to expound HamilUnun mechanics without 
symbols He his obvioush wntten mimly under the 
mfluen c of S mmerfi Id s lx ok to h iv c rendered some 
of the mam Imes of Iho ight m that book comprehensible 
to a wide cinlc of readers is no me m feat 

(4) Dr Norman I impbcll appeals to i different circle 
that of students who arc specialists m physics He 
contmues the task of bnogm^ parts of his Modem 
Llectncal Theory up to date by means of monographs 
whi hhc ills hapters The liook before us shows some 
of the valuable qualiUes wl ich physicists have learnt 
to issociatc with its prolific author whose impukive 
claim and viv icious enthusiasm m the c lusc of progress 
find frequent expression m suth a passage as 

If wc are hidebound by tradition let us by all means 
stick to kmperean and Maxwelliin theory reject as a 
permtiou heresy unsanctioned by the Fathers of the 
Chur h all inxlcm theory of spectra let us rctme as 
hermits to tlie desert of ignorance and refuse to have 
any dealings witli the wicked bustlmg world of modem 
suence If on the oth« r hand we beueve that progress 
m saence is not impossil le and that the age of discovery 
did not end abruptly m 1870 let us be confident m our 
beliefs and attribute to genius m our own time an 
authonty no less and no greater than that of our 
mtelleitual forbears 
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It IS regrettable that this spontaneity of utterance 
seems to be alhed to a breathless haste which has led 
to the omission of all mention of important pieces of 
work and a certam carelessness which impairs much 
that has been written It is no doubt outside the 
design of the book to devote attention to the methods 
of expenment by which the knowledge has been won, 
but even so it seems questionable to say of the positive 
rays that they are never homogeneous m veloaty 
and so to ignore all Dempster s work It is scarcely 
fair to \ston to say that he merely re designed 
Ihomson s appiratus It is strange to refer m detail 
to the di trcpancy between the Bohr and the Weiss 
magni ton ind to say nothing of Puuh s theory or of 
the work of Gerlach and Stem Nobody is more 
impressed with the advisability of correctness in 
dimensions than Dr Campbell and yet he gives h a 
unit of action m ergs on page ix while accordmg to 
his e juations on page 82 and elsewhere it is erg cm ' 
The notation is at vanan e with that of chapter xv and 
IS not consistent m the book itself The index is futile 
Unfortunately these faults are but typical it would 
he a distasteful task hut an easy one to extend the list 
Maturer reflection would it seems lertun have led Dr 
Campbell not only to introduce certam modifications in 
his exposition but also to cancel his abuse of Sir William 
Ramsay which serves no good purpose Ihe con 
elusion IS irresistible that the author could have wntten 
a very mu h better book if he had only been willmg 
to take more trouble and more time o\ er it 

1 \ DA C Vndradx 


Our Bookshelf 

blectncal bngineering Practice a Practical Treatise for 
Electrical itiil and Mechanical Engineers with many 
Tables and lUustrahons By J W Mearcs and R E 
Neale Fourth edition rewritten and enlarged In 
2 vols Vol 1 Pp x + 584 (London Chapman 
and Hall 1 td 1923 ) 25* net 
In the mw edition of Mcarc s and Neale s hlectncal 
Fngmecnng Practice the scope of the work has been 
widened and the matter has been suitably rearranged 
The book is thoroughly up to date and reflects clearly 
the present state of the mdustnal knowledge of elec 
tncai engmeermg m Great Bntam Ihe au^ors are a 
little hampered at tunes by havmg to keep closely to 
the specifirations and nomenclature definitions of 
the Bntish Engmeermg Standards Association (the 
B E b A ) the Wirmg Rules of the Institution of 
Llectncal Lngmeers and the recommendations of the 
International Electneal Commission The B L b A 
has always many committees sittmg revismg specifica- 
tions for materials machmes and apparatus and deal- 
mg also with nomenclature and symbok As these 
specifications are issued pcnodically it is not easy for 
authors to keep pace with them The committees are 
not necessarily bound by their previous decisions For 
example the older generation of electnoons recom- 
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mended that ‘contmuous current ard virtual 
value ” should be used mstead of direct current and 
* effective value The younger generation has simply 
reversed these decisions Our sympathies are with 
the authors who strive to model their nomenclature on 
the very latest recommendations, and find later thrt 
changes have been made The constant strivings 
of electrical engmeers after standardisation in spcrifi 
cations have done much to stabilise the mdustry 
The authors m many places where there is doubt give 
the variants, os for example effective virtual and root 
mean square (RMS) ground and earth and several 
other synonyms They measure Ixith magnetic m 
duction 13 and magnetic force H m the same unit 
namely the gauss which is defined to be one Ime of 
magnetic flux per square centimetre 
From the tiucher s point of view however this leads 
to hopeless difficulties We can recommend this botk 
to those engineers who hive a sound knowledge of 
theory and want to know tht latest pr ictie il problems 
whith the engineer has to s l\t 
Geologic Structures lly Buley Wilhs Pp xi + 29^ 
(New York ind London McC raw Hill Book (0 

Inc i9-*3) ^^s 6 d 

This boik is essentially diffennt fnm James Gcikies 
Structural and I leld Geology whi h m ikes its 
appeal through its fine preseitation of rocks as the> 
actually appear (n hare surf i Cb of the crust 11 two 
works may well stand side bv side Prof Bailev Willis 
concerns himself here with the methmi s of rock 
displacement and rock foldmg and illustrates these by 
photographs of his ser es of modek made to illustrate 
the structure < f tl e Appalaehiins He uses mixtures 
of wax plaster ind turpentine produ mg striti that 
yield verv variously to mtehmical stress Ihe defor 
ination < f ui mcompetent series under load provides 
material that returns as it were mto the core of a 
nsmg arch formed by ompetent sir it i that can lift a 
load when later illy compressid or mto the core of a 
syncline when tht impotent serus lies beliw them 
and IS bent downwards displiemg matter m the 
depths (p 148) Hence we hav e highly crumpled senes 
between strata of more simple curvature The shear 
mg of materials m sediments as well as m schists so 
that new partmg planes are set up a compamed by 
thmnmg and elongation of the mass s frequently 
brought before us m this stimul itmg volume More 
over we never lose sight of the tndimensional character 
of the structures desenbed There is a v iluablc chapter 
on field methods m which the author remarks (p 28) 
that the explorer should have the pluck of ui 
American and the self respect of a Chmese The book 
provides geologists with very pie isant rcadmg 

G A J C 

DifferetituU Equitions By Prof II B Phillips 
Pp VI +78 (New York J Wiley and Sons Im 
London Chapman and Hall Ltd 1922) 6 s 6 d 
net 

Da Phillips s httle book is not a treatise on differential 
ecjuations m the ordinary sense He does not deal 
with any but the most elementary equations, and 
his aim IS purely utilitarian namely to provicte 
« thorough dr^ m the solution o| problems in wliich 
the student sets up and mtegrates his own differential 
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equation There are a very large number of problems 
with some worked out m the text The problems are 
from all branches of applied mathematics physics 
physical chemistry etc We can certamly vdvise 
students of these subjects to become acquomted with 
the easier types of differential equations through 
the agency of Dr Phillips s attractive and readable 
book 

A few criticisms of detail may perhaps be allowed 
In the example on p 6 the minus sign should be used 
at once m the form dKfdt’^ -kR instead of leavmg 
the negative in the form of an incidental result of the 
calculation On p 25 somethmg should be said about 
the geometrical properties of homogeneous equations 
of Uie first order The definition of phase angle on 
p 66 is in orreet There ore also a number of mistakes 
and misprints S B 

An Introduction to the Study of the Compounds of Carbon 
or Organic Chemistry By Ira Remsen Revised 
ind enlarged with the collaboration of the author 
by Prof W R Orndorff (Macmillan s Manuals 
f ir Students ) Pp xii g 567 (I ondon Macmillan 
and Co Ltd 1923 ) lo* net 
Remsen s text book his for many years been regarded 
as perhaps the best mtroduction to organic chemistry 
It 13 extrcmelv well written and not obscured by tedious 
details ind is well within the students capaaty 
Iheory is kept within bounds and one feels roat to 
the author at any rate organic substances are not 
chalk marks on blackboards In the new edition the 
essential character of the book is preserved but by 
omittmg illustritiors and directions for experiments. 
It has been fc und possible to bnn the text thoroughly 
up to dite and to miludc some rither more advanced 
material Very little calling for criticism can be 
found but It IS suggested that the theory of esterifica* 
tion on p 67 IS unsound and that e^ylenc is not 
most conveniently prepared fnm the dibromide (p 
276) Newthsmeth id IS not even mentioned Agam, 
on p 282 sime account should have been taken of 
Chittaways work Apart from such trifles the book 
IS clear up to date and accurate as well as readable 
Tracks of British Birds Fdited by II Mortimer 
Batten Life size Punted on cloth chart 20 m 
by 30 m (Ldmburgh and L( ndon W and A K 
Johnston ltd 1923) 4? net 
This forms a compamm chart to 1 racks of British 
\mmal5 already noticed m these columns and follows 
the sinie general Imrs lour catigones of birds are 
represented namely swamp birds ground birds, perch 
ing birds and bi ds of the seashore each with about 
ten examples The tracks are reproduced life size and 
i few brief explanatory notes on the general subject 
are given at the foot of the eliart Organisations such 
os Scouts and Girl (Tuidcs m which mstruction m 
the craft of the country side occupies a good deal of 
attention will find this chart mvaluable and it will be 
welcomed by teachers of Nature Study m schools as a 
most useful aid to the teachmg and cultivation of 
powers of observation The use of the word mavis as 
the common name of the song thrush is we believe, 
only general north of the Tweed and we suggest the 
addition of the latter name fur the benefit of those 
who are not familiar with the Scotch term 
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Letters to the Editor 

\Tkt Editor dou not hold htmseif responnbU for 
opinions expressed by his lorreipondents Neither 
can he undertake to return, nor to correspond with 
the writers of > ejected manuscripts intended for 
this or any other peurt if Naturf No notice is 
taken of anonymous communications ] 

Hydrone and Water Thunderstorma and 
Globe Ugbtnlng 

Proi Armsihonc. (Naturl Dec 8 p 827) 
humorously appeals to me ind other physicists to 
rush in and imniirso ourselves in his aqueous difti 
cultics win re apparently he hesitates to tread Had 
hitztrcrald been alive he might nave been a willing 
victim for he was always ready to apprehend the 
diflicultics of others and often illuminatetl them by a 
flash of genius 

Prof Armstrotif, sometimes seems more st home in 
an atmosphere hkely to generate heat than m the 
placid evolution of eleelnuty or light lut in this 
instance he really does seem to w uit i question 
answt red th lugh he does not put it very clearlv If 
he wishes us to enter s complex niole< ill ir issembl ige 
like hydront wt m i> soon get out of our depth for 
we know that he despises 11,0 and even HjO is not 
as clearly ipprehensible is we should like in terms of 
atomic structure A molecule as 1 ig is a fist woul I 
in some respects be advantageous But whit liis 
that to do with ileetneal manifestations ’ 

Tf we reply to 1 rof Armstrong s apparent question 
in terms of ehnientary eleetncitv we shall bo told — 
no doubt with perfect truth thit chemists knew all 
that liefore Still 1 will run the risk of a few plati 
tudes Dr G C Simpson and 1 have both answered 
publicly or privately about the effect of iggregating 
small ehargtd spheres into large ones or vice versi 
so to this X wm only add that I im more disposed 
than IS l>r Simpson to attribute a great deal of itmo 
sphenc electricity to the influt lu e of in outside source 
namely the sun But 1 rof Armstrong says th it his 
point is more fundamental th in that He harps upon 
the ntetl for electrodes and const intly uses tnc term 
circuit 1 suggest that he rather over emphasises 
these things tlectrodes arc only neiessiry if the 
separated charges are to be conveyed to i distance 
by conduction but they cm trivel by convection 
and eleetneal separation can occur by displacement 
Llcctrodcs are needed for 1 galvanometer not for a 
gold leaf electroscope 

Fxamples — A crystal of tourmaline warmed or 
cooled will exhibit opposite electrifications at its two 
ends and if the crystal could be broken they would 
be separaleil Pressure applied to other irvstds 
shows a similar effect Any conductor properly 
broken m an electric field will separate the electricities 
]ust as silk rubl ed i n glass will exhibit electric 
separation when pulled apart The same sort of 
thing Dr bimpson expects m broken water dreps 
And certainly Armstrongs (both of the name) well 
know that drops of pure water propelled through a 
suitable noz/le will emerge electrified In none of 
these cases are there electrodes or any obvious 
circuit and yet elcctnc energy is displayed 

In a sense it is true there must always be a 
circuit of some kind 1 lectncity behaves rather like 
an mcompressible fluid of which space is completely 
full We cannot geneiate electricity we can only 
separate or decompose and move apart the opposite 
kinds But the circuit may be completed by m 
sulated displacement as well as by conduction 

J he position is a little complicatixl by the singular 
and surpnsing fact that positive electricity is more 
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closely identifiable with matter than the negative 
variefy — a prevision of which fact was intuitively 
mspM by Benjamm I ranklm long ago This meat 
difference m massiveness between the two kinds of 
electricity enables electrical separation to go on in 
vacuo and seems to me likely to be responsible for 
much of the energy of electrical separation subae 
qnently displayed in the earths atmosphere — dis 
played most obviously when the magnetically 
sepir vteil entities come together again 

But what has all this to do with hydrone and 
water > Prof Armstrong will not fail to notice and 
probably contemn my caution in keeping high and 
dry 

Bui now to be mcautious If Prof Armstrong has 
qualms ibout supposing that rearrangements or 
combinations of H,0 m a hydrone molecule can 
effect electric 1 1 separition I tmnk those qualms are 
judicious It would be too much like seekmg a 
generation of one kind of electricity only At the 
same time if anj cause can be assigned which would 
separate the opposite electricities of m liter into 
different regions of 1 globe an enormous imount of 
energy woul 1 be displayed sufficient for ball h^t 
nmg The quantities dealt with irc prodigious But 
where is such cause to be found ’ Could the 
opposite chaigcs be centnfiig ihsed apart’ Could 
they in rushing together form a c\ clone which 
would keep them from collapsing together for a 
time’ The speeil rcjuircd to maintain a shell of 
pr tuns rounl a nucleai gioup of electrons hkc a 
sort of inverted 1 irge sc ile itom is not unre ison ible 
A spherical vortex has been worked out by Prof 
W M Hicks what docs he think of the suggestion ’ 

I hive no wish to enter tlu lists agiinst tht high 
meteorological authority of Dr Simpson but I do 
not feel that the last word has been said about the 
electrical energy of thunderstorms Nor do I suppose 
that the last word has been said about w hat constitutes 
a chemicil molecule nor yet about hydrone 

Ulivlr Louoa 

S Uisbury December y 


Industrial Research Associations 

I HAVS read with niuih interest the article entitled 
Industrial Science appearing in NarcRi of De- 
cember 1 ind 1 would btg to thank jou for jximtmg 
out that the scheme of the Department of ^icntific 
and Industiial Research for the establishment of 
Reseirch Associations has not had a fair chance 
lew cmld have foreseen the difficulties which it has 
encolintcred and still fewer could realise what these 
actu illy ire unless engaged in mdustnal operations 
As a firm believer in the ultimate success of the 
CO operation of science with industry an i as one who 
has followed closely the initial stages of one of the 
largest of the Research Associations I should like 
to add that I am convinced that the scheme m 
augurated by the Department is fundamentally a 
good one and in my opinion is likely to have a very 
tar reaching effect in helping our industnes to face 
with confidence the unusual difficulties of the present 
situation due no doubt in large measure to the lack 
of appreciation m the past of the value of science to 
industry 

I am aware that there are many who do not 
bcheve in the value of Research As^iations and 
that recently it was suggested m another journal that 
the least direct way of helping industry by 
science is the qmckest stimulate research at exist- 
ing institutions etc I appreciate most thoroughly 
the rescaich work that is being done m the umverntiea 
and similar mstitutions and I am in reality most 
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wlxlous to secure the help end co operation of these 
mstitutioiu but the above suggestion in my opinion 
omits several important considerations 1* or example 
commercial men are not very often in a poution Ut 
appreciate when the difticulties of an mdustnil pro 
cess are suitable problems for scientific research ind 
as a consequence many problems whith should be 
referred to the universities for seientihc help might 
fail to be so treated Again consider iblc know hdgi 
both of textile processes ind of tlu ippiopiiaU 
sciences is often necessary even to di ignose tin < luse 
of a defect the solution generally retunniig the eo 
operative efforts of the textile expert tlu ehemist the 
physicist and the botanist Sue h quahlu s i «)ul I 
scarcely be found combined in eithu the university 
professor or the mdustnahst 

Even assuming that these diffunlties have luen 
surmounted and the university professor is trying to 
solve an industnal problem it seems that tin wnter 
of the above quotation has seartdy leihsed tlu 
amount of time which the univtrsit\ ptoftsv r would 
have to spcml m learning the conditions m whu h his 
new discoveries would hive to lu qiplicd without 
which information his rtscarelits though tlnv might 
be very fruitful in the aeiomphshmcnt ti scuntihc 
fact would in all probability bi of n> n d v due to 
the industry It on the other himl the university 
professor devoted the ncccssiry time anil thought to 
the solution of the mdustiial problems subindted to 
him he might find himselt with little or no funi 
to devote to his piofissonal duties 

J or such leasons and from nearly f< ur yens «\ 
nence I am sitisfied that efheunt eiopeiatioii 
tween sen nee and industry i in lu? obtained by 
means of Research Associations when highly tramul 
scientifac men will have daily interiourse with the 
industry cither as a whole oi with the pirluular 
section of it connei te I w ith the speci tl research 
problems they h ive in hand In tlu sc cireumstanccs 
such men may not only overcome difficiilhes is they 
arise but what is far more import itit they will dso 
certainly point out luw lines of idvanet I believe 
mdecd that Research Associations will cstibhsh a 
necessary link between the universities and industry 
and will be the means of stimulating the mdnstnes to 
take adv intage of the opportunities provided 

Kcnm ni 111 
C hail III ui 

The British Cotton Industry 
Rose ire h Assoe lation 

M inchester December 4 

Experiments on Alytes and Clara 
Those who hivo followed this discussion may lie 
interested in its subsequent course 1 1 itcly reeeiveul 
the foUowmg letter undated from Dr II Ih-zibrim 
director of the Versuchsanstalt to which 1 have made 
tiie reply subjomed W Bat i son 

December 2 

Vienna XIII /y 
Hietzinger Haupistr 122 
My dear Professor Bateson 
Having read your offer about Kammerer s Alytes 
m Naturf No 2811 my proposal is this that you 
may carry out your previous intention of coming to 
Vienna yourself I would gladly renew my mvrtauon 
to you to spend some time at my bouse Ihus you 
would be given ample opportunity to examme the 
specimen without nik of its loss It was mainly my 
wish to satisfy yon that made me consent to Kam 
merer taking the specimen to England I am sorry 
you have not availed yourself of this opportunity 
but I could scarcely take the responsibility of entrust 
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mg the unique sample to anybody else (I had m fact 
declm^ to do so on a previous occasion as Mr 
Boulenger will affirm) 

It IS not probable that 1 shall be away from Vienna 
at any time before the middle of April next At any 
rate please write bcforehind when you intend 
coming It would mdeetl be a great pleasure to see 
you with us 

In case you have noticed Mr Munro hox s letter 
in Nailrl No 2818 on ( loni I would like to direct 
your attention to the fict that the diseover> of its 
siphons lengthening with n pelted removal was not 
mode hrst b> Kammerer It was known so long ajjo 
I as 1897 b> Mmgd/zinis experiments which wen m 
their turn based on a previous olv^ervation of our 
friend m i ommon J acques I ocb as he mentioned to 
me in (907 dunng my sta> in C iliforni i bo I do not 
see how Mr 1 ox> inability to reproduce the expen 
inent illows him to deny Kammerer s success with 
the first generation 

Believe me dear Ih-ofessor Biteson most sincerely, 
your old friend Hans Przibrah 

If you think it d sirablc that my mswer may be 
known in public 1 would Ih* gl id if you would send 
this letter as it is to the editor of Naiuru for 
public ition 

December 2 19^3 

DtirDr lh-/ibrim 

1 w IS not without misgiving th it difficulties might 
lx. raised 1 or that reason I offered a sum 25! 
e ilculated to cover the r iilway fare lol of a special 
messenger with i sufficient margin I understand 
the obstacle is not financial or I would gladly now 
iloiil le my offer 

Ihank vou for i most kind invitation It would 
be dclightnil to set you ill m Vienn i once more which 
I wis prevented from doing last year Some day I 
((rtamlj hope to come if only to look at Uie new 
marvils of the Versuchsanstalt But as regards Dr 
K im merer s Alytes whu U as it still seems to me 
ought to be the most conviiumg exhibit of all I 
doubt the value of such 1 journey If 1 were to 
come md — ^as it might happen return with scepti 
cism unab ited could I do more than add one to the 
number of those w ho already h ive seen and yet have 
not bclieveil ■* 

In my last letter I explained how I missed makmg 
i proper ex inunation here Reports had Vtined and 
1 drew the inference that the nature of the black 
marks must be mainly a question of interpretation 
Not until I saw the toail at the 1 innean meeting with 
the unexpected and misplaced development on the 
palm of the hand did I liseover that there was any 
thmg so positive to examine As I thought over the 
incident it struck me as extraordinary th it this the 
real peculiarity of the speiimcu — which indeed it 
was set up t( display had never been mentioned by 
Dr Kammerer He left England immediately after 
the meeting I m ght no doubt have been a little 
auicker but in amends and m the hope of bnngmg 
tile matter to a definite issue I made the offer not an 
unfair one which y on have declined — Yours truly 
W Baifson 


Colour Vialon and Colour Vision Iheorles 
In a recent letter to Nature (September 29 p 473) 
Dr Edndge Green has condemned the colour theory 
of Young and Helmholtr by the sweeping statement 
There is no fact that directly supports the tnchrom 
atie theory It is scarcely credible that such men 
of science as \ oung Helmholtz Maxwell and Abney 
could have deliberately adopted a theory of colour 
vision with nothing at all to commend it 
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Dr Edndge Green further states that I have 
written several papers supporting the tnchromatic 
theory but implies that they are included among 
many which though written to support the tnchrom 
atic theory are found on examination to give facts 
strongly adverse to it It is true that my papers 
support the theory but the mference that they were 
written for that purpose is incorrect The pa^rs are 
discussions of experimental researches on the effects of 
fatigue of the eye €ind the results usually given in the 
form of persistency curves are set forth independent of 
any theory The expenmental fact disclosed by the 
curves that the ehsturbances mduced by fatigue m 
the eye invariably affecteel the re 1 green and violet 
colours could not in my j udgment be interpreted m any 
other way than in support of the trichromatic theory 
Dr Fdndge Green also quoted one sentence from 
one of my p ipers in which 1 refer to a difficulty ansing 
from the visual complexity of the part of the spectrum 
between the wave lengths o 470 and o 570 n which 
includes the region where the sensition curves of 
Abney ind of Komg have two intersections and those 
of Exncr three He states that this part of the 
spectrum is complex only on the tnchromatic theory 
while on his it is quite simple and that my results 
therefore should be as stated or m other words 
accord with his the iry My former expenments and 
more especially those very recently published which 
show how Cl 1 jur vision in one c>c is affected by reflex 
action ansing from fatigue m the same eye and in the 
other prove that the spectrum in its physiological 
action is exactly as complex as the sensation curves 
indicate it to be I And a transition point or is it 
now seems better to term it an equilibrium point or 
colour corresponding to each of the intersections of the 
sensation curves Phese facts ore experimental and 
cert unly support the trichromatic theory in the most 
detailed and exphat m inner Indeeif it was the 
occurrence of these complex intersections of the 
tnclromatic sensation curves that enabled me to 
predict and later to discover these equilibnum colours 
The difficulty that Dr F In Ige Green quotes from 
my paper n carding vision in the green has now 1 een 
rem >ved by further investigations which ire desenbed 
in a paper On Reflex Visual Sensitions recently 
published m the Journal of the Optical Society of 
America August 1923 Iho solution is remarkably 
concordant with Prof I eddie s conclusion contained 
in his recent book which had not been published when 
that paper was written and also in his letter m 
Naturl of October 27 p 021 that m the visual 
process we have a dounle set of tliree van il les one 
of which arises from the interniil action of the visual 
apparatus Ihis conclusion to which Prof Peddie 
has come from the interpretation of many phenomena 
of colour vision iccords with my own expenments on 
reflex sens itions though I woul 1 express it as a set of 
three variables icted upon by two separate and 
opposite stimulations direct and reflex the former 
acting to fatigue or depress the sensations and the 
latter to enhance them The double stimulation of 
the three sensations seems to be the necessary funda 
mental connecting prmciple in colour vision By its 
ei^loyment many facts which were admittedly 
difficult to reconcile with the tnchromatic theory are 
now seen to be completely in hannony with it 

By the discovery of reflex visual action upon the 
colour sensat Ons it now seems possible legitimately 
and confidently to establish the trichromatic theory 
of colour vision upon the broad physiological founda 
tions so securely laid by the researches of Sir Charles 
Shemngton 1 rank Aupn 

Department of Physics 

University of Mamtoba 

Wmmpeg Canada 
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Prof Peddie seems to suggest that no one under- 
stands the tnchromatic theory but himself I resem 
his remarks m this connexion and for this reason 
unless some one else joins m the discussion this is mj 
final letter 

Die tnchromatic theory which is very simple hai 
been thoroughly understood by phymologists since 
it was propounded In former times most physicists 
hke Prof Ped he overlooked the physiological aspects 
of the question but this is not the case with the 
physicists of the present day as may be scon by the 
writings of Sir Ohver Lodge Prof A W Porter Dr 
Houstuun Prof Andrade Dr Troland Dr C L 
Martin and others The question is pnmanly one of 
physiology and not a mamematical problem on the 
functions of three variables By physiology we are 
hmited to one set of fundamentms for normal vision 
for one person A man cannot have five and six 
toes on one foot at the same time Now each set of 
facts requires a different set of fundamentals which 
makes the theory quite untenable Let us compare 
for example the fundament ils of Abney and Burch 
Abney gives tl e red sensation as affected by hght of 
dll wave lengths Burch gives the red sensation as 
affected bv hght from to xsssmm with other 

pomts of difference Abney gives X548 ii/t as stimulat 
ing the f in 1 inientals in sensation luminosities in the 
following proportions red sensation 49 7 green 
sensation 35 0 and blue sens ition o 035 Dr Troland 
wilting on the same subject using the word imnu 
thesis instead of fatigue gives his results ds follows 
The general comlusinn to be Irawn from the 
work IS therefore that mmuthesis due to one colour 
docs not alter the luminosity of another colour to a 
degree differing appreciably from that m which it is 
altered itself In other words the change in sensi 
tivity to brightness occasioned by stimulation of the 
rctma is independent of the wave length constitutions 
of the minuthetic and of the reactmg lights Phis 
seems to imply that the luminosity function is not 
essentially Imked with the color or chromatic function 
and stands in contradiction to the views of Abney 
Ives and others who treat luminosity as the sum of the 
primary colour values of any sbmulus The present 
results appear also to conflict with expenmental data 
along Miniiar lines published by Abney ind by Burch 
so that further study of the problem would seem to 
be required on a larger number of subjects 

These results ore in a complete agreement Vith 
those of Irof A W lorter and myself (See Pro 
ceedings Royal Society 1912 and the Physiology of 
Vision page 248 ) ft-of Pe Jdie s explanations are 
not ex{ I uiations on the tnchromatic theory in the 
first he introduces a fact which can only be explamed 
on my theory in the second and thira he gives no 
explanation The positive after image of red dis 
appears before that for green therefore on the tnchro 
matic theory if yellow be compounded of red and 
green red havmg disappeared the positive after 
image of yellow should change to green which it does 
not h W Edridge Green 

London December 8 


The Optical Spectrum of Halkiliim 
In a letter to Nature of October 27 p 618 m 
which wo rave a complete hst of the hnes belonging 
to the hafnium spec^m between 2500 and 3300 
A U we announce a detailed examination of the 
remaining part of the spectrum which can be obtamed 
photographically The result of this examination 
will be found m a paper now m the press which will 
appear shortly m the Math Phys Proceedings of 
the Royal Danish Academy Tiob paper contains 
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» Uftt of all tbe faafmutn lines (about Soo) found 
between 7300 and 3300 A U together witli a detailed 
discussion of our methods and results In the mean 
time we give here a list of the strongest Imes m the 
region between 7300 and 3500 A U Some of these 
jUnes (denoted m the table with an asterisk) have 
already been published at the Gothenburg meeting 
of Scandinavian Naturalists where on July 13 we 
presented a list of some 30 characteristic, hafnium 
Imes between 4300 and 3500 A U 
The spectra were produced as described in earlier 
letters to Naturl In the table the hnes are given 
to o 01 A U m international A U in air but the 
errors may amount to about o 05 A U In the 
region of the longest wave lengths where the iccuracy 
is less wo give the values to o i A U The intensity 
IS nven both for arc and spark spectra m the usual 
scale (1 to 6) For the longest wave lengths our 
spark spectra were not strong enough to permit 
us to give spark mtcnsitics and alwve 51 10 A U 
the spark intensities are only of relative value and 
can be compared directly neither with the corre 
spondmg arc mtensities nor with the sp irk mtensitics 
of the shorter waves 



I 


t 


t 


n 

X 

1 



Iff •) io 

b 0 

*4‘7» 34 

t 5 

504 ) 

b ( 

• D i gfa 

5 5 

4 of 54 

t 5 

5017 41 

5 ( 

* 35« ■) 

5 5 

1 l-< 1< 
417 « 

t f 

5181 ) 


* W 

5 t 

4 5 

5 4197 

5 J 

1501 ( 1 

C 0 

41 <5 


5 )8 4 

< 1 

509 03 

5 0 

411' ' » 

5 ' 

51H 5t 


159 D 

4 5 

4150 5i 

t f 

5154 4 


# 3f 16 bt 

5 0 

* H5 1 

5 f 

517188 

< 1 

* 3044 9 

6 0 

4 If 

4 5 

545 88 

5 3 

Iff 5 5 

4 5 

441 It 

( f* 

5)bi U 

0 3 

* lt7i 73 

5 5 

44 

t 5 

555 58 


• i68i 2 

6 6 

till 

5 5 

555 I 


jtgg fQ 

5 5 

43< ■) M 

5 5 

5<H 8 

5 3 

3 01 1 

5 0 

4,98 4 

b b 

5 1 1 20 

0 1 

« 1 8 ) 

5 5 

4' 085 


■>) )I 

f 3 

3 19 

( b 

4f 7^ 

4 5 

f 185 1-. 

5 

* 1 77 71 

5 5 

(155 18 

<» 5 

fl8 

5 

17J1 14 

5 5 

484 M 

5 5 

Of 44 7 

b 

* 3899 9- 

4 5 

48/7 

4 5 

b 5(b 


• 3918 ( 


440 51 

t b 

« 8,4 


31-2390 

5 5 

4817 -24 

5 5 

c8i}o 

( 

• 3951 80 

5 3 

4851 1 

4 5 

7 f 17 


4002 85 

4 5 

481 3 2 1 

4 5 

/1 31 8 

b 

4080 44 


48775) 

f 5 

7 1 I 

5 

4093 Tl 
4“/ 75 

b ( 

4 5 

4)75 JO 
5118 14 

‘ 5 

6 4 

748 

5 


As mentioned m our hrst letter (Naiure March 
10 1923) we must expect to find seme of the most 
prominent hafnium lines among the rirconium lines 
measured before hafnium was discov ered is all com 
mercial zirconium contains from one h ilf to five per 
cent of hafmum In fact we find m the region of the 
spectrum for which hxner and ilaschck s zircomum 
measurements are sufficiently exhaustive nea^ all 
the strong hafmum Imes here given among Fxner 
and HascMks zircxmium spark hues as weak Imes 
of mtensity i or 3 Smeo Bacbem (Diss Bonn 1910) 
gives only the three Imes 6386 4093 and 3505 these 
lines may until further investigations are made 
be taken as the most persistent or ultimate hafmum 
hues m this part of the spectrum 

H M Hanssv 
S Werner 

Umversiteteta Institut for teoretisk Fysik 
Copenhagen, November 1(1 
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Sclentlflc Names of Greek Derivation 

May I follow Prof Grenville Cole (NaturB 
November 17 p 734) in supporting Sir Clifford 
Allbutt > Ihe prefix dino as thus spelled is 
ambiguous We who know that dmosaur means 
terrible lizard may smile at the undergraduate 
and his dinnosaur But how would you pronounce 
Dinocystis Wrongly no doubt as I did myself 
until I learned that the first begetter of the name 
derived it from Spim to swirl because the rays 
are spirally coded The same for Dmochans and 
Dmophysa Well then what about the giant cork 
screw shell from the Hastings Sand — the Dinocochlea 
of D B Woodward ’ lhat perhaps means imiral 
coil or loes it mean monster coil ? Should it 
in short be Deinocochlea or Dinococldea ’ 

We mvy m systematic nomenclature feel bound 
b3 the rules for Iranslitcrahon recommended by one 
or other mternational committee but m wntmg 
I nglish let us be free Alas < here comes the Society 
for Pure English with its Tract XIII and invites 
us to print coeval medieval primeval and 
peony Wliy ’ If you eliminate the bouquet of 
the grape the wme may be the purer but it tastes 
no better Already you may hear others than under 
gr iduates speak of Gnomics and ecological These 
changes of spelling do not follow tlie debased pro 
nunciation the induce it and so the meanmg and 
force of words vanishes with their savour Pure 
1 nglish indeed * hortunitely some impure English 
calk (1 slang still has a tongue with a tang 

Next Prof Cole deals with the wntmg and prmtmg 
of diphthongs The Bntiah Museum he remmds us 
writes Moenthenum lhat is because the officers 
of its Geological Department and others long smee 
discovered that the use of digraphs (os s etc ) to 
represent diphthongs was the most fruitful source 
of misprints I et us help the pnnters and our 
poikets Otherwise I foresee the day when the 
undergraduate will call this fosematmg creature 
the Merry thenura h A BaraBR 


I IKL Pi f Cole (Naiure November 17 p 724) I 
prefer to transliterate the Greek letters especially 
the vowels and diphthongs directly into Fnghsh — to 
represent for example a by at instead of and 
IJV « instead of t Perh ips the worst examples 
I I niw of the emasculation of Oicek diphthongs 
are the old established Miocene and Pliocene wluw 
show not only a weakening of r to t but also a 
further degradation of « to a simple e I am aitod 
it IS too late to restore these words but I im sorry 
to say that there ore those who on the speuous plea 
of consistency wish to write Ccno/oic for Kainozoic 
ind to extend this system of transhteiation m 
defimtely What this means is illustrated by thus 
fate of the two words rit and both repre 
sented by cenu which m Gcnozoic and Cenoermus 
means recent and m Genoceras and Cenosphtera 
means empty a most unnecessary and unreason 
able confusion of distinct words 

John W Evans 


An Uncommon Type of Cloud 
The type of clond photographed by Dr Lockyer 
(Nature November 17 p 725) is very frequently 
seen at Kodaikaiial m south Indu during the thunder- 
storm season m April and May It is alwavs asaoa 
ated with thunder and always appears after t^ 
thunder clouds have expended their electneal energy 
Tins often happens quite suddenly when the storm 
18 of local ongm 
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On one occasion when developing a photographic 
plate at the Observatory I received a shght shock 
irom a lightning discharge nearby or more probably 
from an mduced charge m the lead linmg of the 
developmg table Smce then I have hesimted to 
go op to the Observatory during thunderstorms 
and have been accustomed to look out for the all 
dear signal which these mammato cumulus douds 
give us 

Another remarkable fact connected with local 
thunderstorms at Kodaikanal and probably else 
where is the curious roarmg sound emanatmg ^m 
the doud before i storm begins At first I con 
sidered this was due to heavy rain approaching but 
condnded that this could not be so Ihe situation 
at Kodaikanal is such that one may find oneself very 
near to a doud mass nsmg over the steep sides of 
the mountains and the sound always appears to 
come from the cloud itself and not from the ground 
or from trees Possibly Dr Simpson can explain 
this he would probably hive heard it at Simla 

J PVFRSHED 

Ewburst Surrey 
November 25 


Consumption of Fish by Porpoises 
In the course of our cruises we have often har 
pooned porpoises of vanous species in 1 occasionally 
investigated the contents of the stomach Some 
times the stomach was found to be empty but in 
most cases it contained remams of fish though 
these were as a rule so decomposed by the digest 
ive flmda that identificition was impossible Now 
and agam however it could be done In the 
vicmity of the Continental Slope for example west 
of the English Channel where porpoises arc nearly 
always found in abundance we found great bundles 
of the pelagic pipe fish rnUluru tsquoreus L m 
the stomachs of porpoises taken But as 1 rule 
the porpoise evidently prefers fish of somewhat 
more flewy build than the pipe fish 
The present note is occasioned by the recent pre 
lumnary investigation of a sample from one of the 
cruises of the If or On June 24 1910 bemg then 
off the south coast of Spam m the Mediterranean 
(between 36° 10 N 4'’ 42 W and 36° i) N 
4° o 6 W ) we baroooned a female specimen of the 
common long nosed porpoise (Delphtnus delphts L ) 
The stomich contents consisted of fish residue 
more or leu dissolved soft parts crumblmg hick 
bones otoliths and eye lenses I noted that most of 
the fish bones were green but no identification was 
attempted The most mtcresting feature was the 
great number of otoliths or ear bones of fish When 
uiese were sorted out and counted there were no 
fewer than 15 191 of different sizes though mostly 
small Several species were represented atxiut five 
but owing to lack of material tor comparison I can 
not give any further detemunation at present 
Some are presumably those of Scomberesox clupeoids 
and scomberoids possibly also scopehds 
The sample is interesting inasmuch as it gives 
some slight idea of the porpoises enormous con 
sumption of fish m the stomach of this one specimen 
we found remams of no fewer than 7596 fish How 
long the porpoue took to collect the whole 7596 
it is impossible to say smce we do not know bow 
long the otohths remam in the stomach before being 
diaraved or passed out The fact that otohths are 
not always found m the stomachs of porpoises seems 
rather to suggest that they do not remam there 
very long 

NO 2825, VOL 112] 


CrystaUlsatlon of Gementito In Steel 
With reference to the particularly mterestlng 
article by H C H C m Natuse of November 17 
p 728 might I mention the followmg amongst many 
other examples which have come under my notice 
lUustratmg the tendency of cementite to form cell 
walls or a network under conditions where the occur 
rence of pearhte is more commonly anticipated ? In 
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dead mild steels the occurrence of cementite m either 
network or comparatively massive formation has been 
recognised by 1 number of investigators Fig i 
illustrates an exceptional case in wbmh isolated cdl 
walls were found only near the edge of a dead mild 
steel plate in a region otherwise microscopically 
carbonless Ihe only apparent cxplanition of this 
occurrence was that the plate must have become 
carbunsed locally dunng the processes of manufacture 
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In the alloy steels the simultaneous occurrence of 
structurally me femte and juxtaposed carbide net 
work would be regarded as uncommon but Fig 2 
shows an mstance of this occurrence m a large oil 
hardened mckel steel forging At the magnification 
of 2500 svith which the ongmal photograph was taken 
by means of the super microsoipe the carbon con 
tainmg consbtuent can readdy be seen to be lamellar 
pearhte which makes easy the identification of the 
carbide plates m the fernte boundanes 

F Rogers 

64A Westbar Sheffield 
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Tbb nature of tbe infective principle in plants 
euffenng from mosaic disease is obscure although 
most recent workers favour the view that it is a hving 
organism Allard and Duggar have emphasised the 
minuteness of tbe cau<ial agent whilst Mat/ Kunkel 
Ndson, and others have described protozoan hkc 
bodies m the cells of affected plants 
A considerable amount of work has been done on 
this problem at Cheshunt and the present note records 
the umlation and growth in pure culture of a minute 
organism from the hltered virus of tomato mosaic 
Isolations were made from affected plants by a 
modification of Noguchi s method Tubes of sterile 
extract of tomato stem and leaf (100 gm fresh material 
to 1000 cc distilled water) wore prepared and into 
each was dropped a small piece of living tomato 
tissue cut under aseptic conditions from the mteiior 
of healthy green fruits Ten tubes were inoculated 
by touching the tomato tissue under the liquid with 
a loopful of tomato virus filtered ascptically through 
a btenle Doulton candle len umnoculatel tul^ 
were left as controls All tubes were incubated m a 
Bulloch 8 anaerobic jar for two months and on re 
moval were found to be clear Ihe tubes were then 
left under ordinary atmosphenc conditions and two 
months later one tube was contaminated by a fungal 
growth but the hquid in the remaimng mnetecn was 
^te clear m both the inoculate 1 and the control tubes 
■nus hquid was examined foi micro orfiinisms by 
platmg and streaking upon different culture mcdii 
out no growth wns ob^rved On llie glass however 
of each of the original moeulated tubes about one 
centimetre above the liquid were small brown bodus 
the largest of which was 2ooi< m diameter No such 
bodies were present m tbe controls 
These bodies were tightly fixed to the class and not 
easily detached They are bntlle ana break into 
fragments of a crystalline ippiaranre Ihe bodies 
are discoid convex and when stuned with borax 
carmine the surface shows concentric and radiating 
markmgs They clear in acid with esolution of gas 
tbe cleared bodies having a fine granulir appearance 
Mhen stamed by Giemsa s meth<^ they resemble bac 
tenal colomes containing deeply stained purple gran 
ules standing out distmctly on a stained background 
These granules are o 3 to o 4M in diameter (occasionally 
smaller granules are seen) and appeal as coixi diplo 
cocci ptmr bodies or unstained rods Theso are not 
merely crystals or detntus but definitely organised 
bodies growmg in colony formation Dist nctivc pre 
parattons have been made by staiiung with Giemsa 
for 24 hours and then differentiating with abso 
lute alcohol The granules are best seen m smears 
made from the cleared colonies pnor to fixation by 




ing 


Pubes of virus kept in the laboratory for six to 
eighteen months under aerobic conditions revealed 
similar colomes on the glass m those tubes where n 
toluene had been added for preservative purposes or 
from which the tolume h id disappeared After acid 
dealing and stammg tbe minute grmules were readily 
demonstrated Film made from the clear liquid in 
tbe tubes bearmg the colonies were also stainra witii 
Giemsa and purple stained granules similar to those 
so abundant in the colonies were regularly found m 
these prepantions Thev were not numerous five or 
nx only being seen in a single field and ippeanng as 
coca or aa dtplococa 

Contmned cultivation of the orgamsm has been 
mamtained m tubes of tomato qxtract containing 
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cubes of sterile raw tissue (The addition of o 3 gm 
calaum carbonate to 10 c c of extract hastens the 
production of colomes Increased concentration of 
carbon dioxide m the atmosphere also seems to assist 
m the formation of colomes and alters their appear 
anco the brovm colomes becoming white and cheuky ) 
Numerous media have been mocumted with negative 
results but one inoculation is especially interesting 
A flask of Icmco gelatine containing a high proportion 
of gelatine was inoculated with a drop from one of 
the original culture tubes No growth was ^parent 
for four months but after six months the surface was 
covered with minute hard white bodies which on 
examination proved to be similar to those described 
Colomes transferred to Noguchi tubes dissolved in the 
liquid and films prepared from this ten days later 
showed the presence of minute granules either smgly 
as diplococa or os aggregates in mvcolar plasmodmm 
hkc structures m which cocci stood out deeply stained 
in companson with tht faintly stained matrix 
The todies forming on the glass of Noguchi tubes 
ind in the liquid and the lemco colomes have been 
inoculated into healthy plants under various con 
<htioas and while there arc indications that they may 
be causallv related to mosaic disease no dehmte claim 
can yet be made Ihe presence of these organ 
isms m the virus of tomato plants suflenng from 
mosaic and their very interesting nature appear 
however of sufficient importance to warrant the im 
mediate direction of the attention of workers on this 
difficult problem to their existence K detailed in 
vcsUgation of the cliaracter and genetic relationships 
of the organisms recorded in this note and their 
icliiion to mosaic disease is being earned out at 
Cheshunt W 1 Bb-wify 

rxpenmental and Research Station 
( heshunt Herts December 3 


Globular Lightning 

Yot P correspondent Mr E Kilbum Scott suggests 
m Naiurx of November 24 p 760 that the ball 
may be a mass of concentrated mtrogon oxides and 
considers that this would ht in well with the forma 
tion and action of such gases and be compares the 
chemical activity of lightning wi'h the w^ known 
reactions occurring m high tension arc flames 
Although 1 do not wish to be understood as express 
mg any opinion regarding globular lightning I 
should like to point out that in tbe letter which 
appeared in Naiurr of September 15 p 306 I pro 
duced evidence in connexion with the extremely aavid 
and prolonged thunderstorm of July 10 1923 which 
left no doubt that the chemical changes that occurred 
then resembled those of the silent electric discharge 
rather thin high tension arc flames because although 
there was no mere use m the proportion of the oxuM 
of nitrogen in the air within the area of the storm 
there was a vary great mcrease m the proportion of 
ozone 

I may add that smee the proportion of mtrogen per 
oxide IS always much higher in London than m country 
air and is considerably greater in winter than m 
summer we may look as m the case of sulphur 
oxide to combustion of coal as the probable source of 
most of it at least The seasonm changes of the 
curves for these two variable mgredients of the atmo 
sphere are very similar and are not in any way related 
to that for ozone Wiluau C Rbynolds 

*' Wharfedale Upminster, Essex 
Novemlw 26 
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R^uvenescence and the Testicular GrafL 

By Dr F H A Masshaix IRS 


I T has been known from very early times that 
castration in both man and animils besides 
causing the suppression of the se\uil mstmet produces 
markid Lhan^es m the budilv conformation and the 
secondary characters of sex and that these effects are 
far more definite if the operation be pcrfoimed before 
pubtrty I here are numirous rehremts to the sub 
jtet in the works of \ristotle who remarks on the 
immense modific itions m the },entral lonfiguration 
brought about by the mutilation of a comparatively 
minute organ Ihe abnormil height of the eunuch, 
his undeveloped hrvn\ and soprano voice and the 
absent e of hair on the lace and other parts of the 
bodv where it is usuill) piescnt m men are among 
the well known effects of tcsticuhr deprivation Ihc 
doniestit inunals also furnisli striking examples of the 
consequences of castrition and the same miy lit sud 
about birds Ihus the testes I esides bemg responsible 
for the development of the sexual instimt ire an 
essential factor in the formation of th< liodih t har ic ters 
ass Kilted with malcntss The m inner in win h this 
mfluance is exerted however has onh comparitivelv 
recently been ascertained ind there are still mm) 
gaps m our knowledge 

Vccording to Berman the author cf The Glinds 
rcgulatin„ Human Personality the first to con eive 
the idea that the gonads exert their effect tlirough an 
internal secretion poured mto the blood was Bordeu 
whowastourtPhvsi lan to 1 JuisXV in tin eighteenth 
century Hcrthold however in 1849 w is the t irliest 
to base the idea on expt ruiicnt il proof 1 his inv cstiga 
tor removed the testis from cocks and trinsplmted 
them into new positions in the Ixidy md he noted tliat 
the birds developed or retimed tliiir male character 
istics (voice sexual ind combative instincts growth 
of comb wattle etc ) just as though they were norm il 
males These results were attributed bv Hcrthold to 
substinees forititd by the testes irrespc tive of tlieir 
position and tlius he wis the first to put on i definite 
experimental basis the idea of m organ elaboratmg i 
hormone which if ter bemg cimed m the cmculation 
acted upon other and distant parts of the body I ittic 
account w is taken of Berthold s work at the time and 
It w IS not until mue h later that the conception of 
organs havmg an endoerme function was revived by 
Claude Bernard who apphed it to the hver In recent 
times Bcrtliold s work on the testicular graft has been 
confirmed tor a large numlier of mimals and the fact 
that the testis in addition to produemg the semen 
gives rise also to one or more chemical substances of 
the naturi of hormones has been established 

The notion that the testis produces an mtemal 
secretion which, besides bemg responsible for the male 
characters possesses also a rejuvenatmg mflucncc is 
a somewhat different one II w is ongmally put for 
ward m 1889 by Brown Sequard who mjected testicular 
extract, first mto animals and then mto himself He 
was convmced that m both cases beneficial effects 
accrued, and clauned that he himself underwent a 
radical change and regamed the force and vitality of 
former years The extracts were made from dogs and 
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gumei pigs testes, and were mjected subcutaneously 
At this time Brown b^quard was seventy two years old 
The supposed rejuvenatmg effects however, did not 
fast ind although this form of treatment was extended 
to some hundreds of patients suffenng from various 
diseases (rheumatism sciatica locomotor ataxia tuber 
culosis etc ) by Brown bAjuard and Bramard, who 
claimed that good results often followed, the practice 
of testicular mjcction was soon discontmued and became 
generally discredited 

In recent years however the idea of testicular 
rejuvenation has been revived m connexion with graft 
mg experiments In 1913 lespmasse an Amencan 
doctor recorded a case of testicular transplantation m 
i man but „ive no evidence of the persistence of the 
graft lieyund that afforded by sexual potency About 
the same time T vdston of I hicago is reported to have 
done similar work with hum in grafts and the medical 
department of the ( ilifomia State Pnson is said to 
have organist d trinsplintation experiments m which 
testi Its obtaintd from exte iittd criminals were grafted 
on to senile individuals but there is no satisfactory 
evidence is to the itsults obtained 

More recently (i ;i8) Stanley and Kclker hive per 
formed the same operation ind in further experiments 
the testes of animals were substituted for human ones 
It was txluved however tliat m ill cases the grafts 
became necrotic and were cither absorbed or else the 
site of operati in opened up ind tlie necrotic mattnal 
was discharged In i latir piper Stanley has de 
s( nbed 1 1 irgi number of experiments (more than 1000 
hid Ixen carried out bv 1922) m which men were in 
jected with pirtiiUy macerated testis by a synnge 
With this method the d inger of sloughing was much 
reduced ind the injei ted substanci could be felt under 
the skin for months hut it was eventually absorbed 
From these experiments Stanley concluded that animal 
testiculir substance injected mto the human body 
caused decided benefit for some time Among those 
treated were jiatunts suffenng from neurasthenia, 
epilepsy asthmi tuberculosis diabetes and many other 
chronic diseases as well as senile decay Most of the 
subjects reported increased sexual activity and resump- 
tion of vinlity where this had been lost It is said, 
further that testicular substance often has a beneficial 
effect m relievmg pam of unknown ongm and m 
promotmg bodily well bemg and that the jpower of 
vision 13 sometimes greatly strengthened The testicles 
used were those of goats rams deer and boars 

Three cases have been desenbed by Lyons m which 
rams testicles were transplanted on to men suffenng 
from debility and impotence, and in two of these 
favourable results were claimed but the fate of the grafts 
was unknown 

The above recorded expenments were all earned out 
m Amenca in the last decade In the same period, 
numerous operations of a sunilar order have been 
carnwl out m Lurope In 191 5, Lichtenstem, of Vienna, 
operated on a soldier who had lost his testicles as a 
result of bemg wounded m the War After a few 
months, the patient showed all the usual signs of 



December 32, 1933] 


NATURE 


905 


complete castntioa and suffered from want of vigour 
and general apathj I ichtenstem then engrafted an 
undescended testiue from another mdnidual and as 
a consequence the symptoms of l wtration dwippcartd 
and the man became normal Iwo and i lialf vtars 
later he was still normal having been mamed fiftten 
months Further cases of testicular tr insphntati m in 
men are recorded by Lirhtenstcm as well ai. by Krcuter 
and Muhsam the operation lieing performed for 
eunuchoidism and homosexualitv as well is f jr debility 
and impotence ind surccssful results arc ilaimed Tn 
none of these cases dois there ippear to be definite 
evidence as to the fate of the graft but it would appt ir 
almost certam that it must hast persisted for some 
tune 

Voronoff whose work on the so t died monkey 
gland ’ has attracted so mucii ittenliun began his 
experiments on the testicular graft at the ( olWge dt 
France m 1917 His earlier work was upon sheep and 
goats m which he grafted young testes mto old uiimals 
and into animals cistrated before pulwrti TIk lest 
results were obtamed by graftmg the testes mto the 
scrotal sacs or m thi ease of aged onim ds upon the 
testes olrcadv present Retterer uid Vorjnoff m a 
paper pubhshed last summer tell us tint some of these 
animals ore still under observ ition at the I ahoratort 
of Experimental Surgery of tlic College and that tlwy 
contmue to dispLiy sexud vigiur and ihihtt to eipu 
late The success attending thesi experiments led 
Voronoff to attempt tcstuular transplantation upon 
aged men In connexion with this work two points 
are strongly emphasised first the idvintagc of 
making the craft m i suitable position and preferal ly 
the natural position of the organ and secondly the 
importance of hiologual affinity between the mdiMdual 
from which the testis is t ikcn md the reiipunt of the 
graft, consequently m carry mg out tcsti ular trans 
plantation from animals to men Voron >fl selected the 
chimpanrcc os the most suitable inimd from which to 
obtam the graft since of dl the uithropoid apes this 
speues IS believed to be the ne irest akin to man The 
result of the oper ition m many mstanccs is claimed to 
be entirely successful The walls of the arteries arc 
said to have become softened and the capacity for 
work mcTCOsed and m short a complete restoration 
of mental and muscular vigour is sta^ to have been 
attamed In the mayonty of men so operated upon 
sexual potency dso is said to have been revived 

In some of Voronoff s experiments there is definite 
evidence concerning the persistence of the graft and 
Retterer and Voronoff have descrilxxl murcscopie 
sections of graft tissue after sever il months of trans 
plantation Thus the figure of a section of a goats 
testis a year after ^rafting shows cells wmch might 


reasonably be supposed to have hod an internally 
secreting function though the tissue as a whole had 
undei^gone considerable degeneration and neither sper- 
mato7oa nor interstitid cells can be detected The 
luthors sute that the condition of the transplanted 
ihimpinrte s testis is similar but they do not appear 
to have rworded the dur ition of the graft On the 
other hand Tliorek an \mencan surgeon who has 
rciently confirmed Voronoff m regird to the persistence 
and efiie lev of the chimp inzcc graft when m ule upon 
man h is desi nbe d and supplied photogr iphs of sections 
of su h grafts when removed four months after trans 
plintition and these show in ahundanci of seerctory 
cells ind every evidem e of aetive life though the semim 
ferous tubules hid undergone ineomplete regression, 
I he good results ire attnbuted to a new technique 
whereby the v isruhns ition of the graft was greatly 
improved 

Iherc IS one point of miportance on which Retterer 
and Voronoff differ from most physiologists and this 
relitis to the elements which are responsible for pro 
dutm(, the mtcrnal testinihr secretion The bulk of 
the experimental cvidenet is strongly in f ivour of the 
view that the testicular horn ne is clalxiritcd bv the 
interseminifcDUs or mterstiliil eells and Steinaeh who 
lus called tl s tissue the pubertv ghnd attnbutes 
the supposed rejuveniting effects of visectoms to the 
hypertrophy of this glmel pointmg out thit the sper 
mUt genetic tissue alter this operation undergoes de 
generation os noted by former oliservers Aceordmg 
to the French mvestig itors however the testicular 
graft does not eont un interstiti il ells the rejuvenatmg 
function being due to the epUheliil eells which eontmuc 
t discharge the problematical see retion into the circula 
tion notwithstondin,, the fact that they become ron- 
verted by poverty ol nutrition mto young connective 
tissue On the other h ind in Ihorek s preparations, 
the interstUiil cells have proht rated and appear to 
have been functionally active 

In conclusion it must lx emphasised that the work 
is as yet m the csperimcnial stage In many of the 
cases recorded the effects of su gestion are not 
satislwtonly excluded and the evidence as to the per 
sistcnce of a func tion il graft is still meagre That the 
histologic U results are conflietmg and that those of 
Voronoff are contrary to the usual view os to the source 
of on„in of the hormone are \ alid reasons for leserving 
judgment Nevertheless it must be pouited out that 
the aec umulation of cv idenee in support of the conten 
tion that a testic ular graft obtamed fr im another m 
dividual and ev n from another spcties may exert a 
definite physiologic 1 influence upon the re ipicnt is 
considerably greater than many men of science have 
so far been disposed t > admit 


Some Aspects of the Physical Chemistry of Interfaces ' 
By Prof F G Dovnav, C B E F R S 


L et us now inquire how far the phenomena which 
^ are characteristic of a gas liquid interface occur 
also at the interface between two immisuble or partially 
imsoble liquids Many years ago it was shown by 
Gad and by Quincke that a fatty oil (such as olive oil) 

1 Cant niMd Dro t p 870 
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is very readily disper!>ed in the form of an emulsion 
by a dilute solution of caustic soda Some expenments 
which I once made showed that a neutral hydrocarbon 
oil could be similarly emulsified in a dilute aciueous 
solution of alkali if one of the higher fatty aacls was 
dissolved m it, whilst the lower fatty aads do not 
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produce a similar action It was shown that the action 
runs parallel to the lowenng of intcrfacial tension and 
must be ascnbcd to the formation of a soap, which 
lowers the mterfaaal tension and concentrates at the 
interface These phenomena have been further m 
vestigated by S A Shorter and S Ellmgsworth, by 
H Hartndge and R A Peters, and by others 

If a substance which is dissolved in one liquid A, and 
is practically insoluble in another liquid B, is found 
to have, m very dilute solutions, a strong effect in 
lowenng the tension at the mterface A B, the following 
mteresting questions anse 

(i) What IS the amount of the surface concentration 
or a^orption per sq cm of mterface ? 

(s) Can it be calcuhted by means of the simplified 
Gibbs equation ? 

(3) How docs the surface adsorption vary with the 
concentration ? 

(4) Does the saturation value correspond to the 
formation of a ummnlecular layer ? 

Some of these questions were expenmentally mvesti 
gated m my laboratory by W C McC Lewis For 
the liquid A water was chosen, and for B a neutral 
hydrocarbon oil Working with sodium glycocholate 
as the surface active substance, it was found that the 
expenmentally measured surface adsorption g was much 
greater than that calculated by means of the equation 
edy 

» RTde 

Comparing the values with those previously obtained 
for the air liquid surface, it is clear we are not dealing 
With suuple unimolecular layers, but with adsorption 
layers or films many molecules thick On the other 
hand, if ae calculate from Lewis s results the surface 
area per molecule as deduced from the surface tension 
measurements by the simplified Gibbs formula, we 
amvc at values which are « onsistent with the gradual 
building up of a unimoloi uhr layer (of possibly heavily 
hydrated molecules or mu dies) It is possible there 
fore, that the Gibbs equation gives the surface 
concentration of the pnmary unimolecular two 
dimensional surface phase, and that any buildmg 
up of further concentrations beyond this layer does 
not offeit the surface tension In a later mvesti^ation 
Lewis determined the surface adsorption of anilme at 
the interface mercury aqueous alcohohe solution, and 
found m this cose a very fair agreement between the 
observed and calculated results This case is more 
favourable, since wc can be in httle doubt concenung 
the molecular weight of the solute umts We may 
conclude, therefore that Lewis s measurements m this 
case pomt to the building up of a pnmary ummolecular 
layer, unaccompamed by any further concentration 
or condensation of molecules or colloidal micelles 

Ixpenments similar to those of Lewis have been 
very recently made by E L Grifilin, who has measured 
directly the adsorption of soaps from aqueous solutions 
at a mmcral oil water interface The results obtamed 
are as follows 


Sodium Oleate 
Potassium Stearate 
Potassium Palmitate 


48 X 10 “ sq cm 
27 X 10 w sq cm 
30 X 10 “ sq cm 


These figures are very mteresting, for tb^ sraukl tppeiur 
to mdicate the formation of unimolecular lunaee 
layers 

We have seen that m the case of the am-water surface 
there exists an electneal separation or potential difiEeiv 
ence in the surface layer, and that certam substances 
can produce pronoun^ venations, or even reversals 
m sign, of this electneal double layer It bMomes a 
matter, therefore, of great mterest to mquire whether 
sunilar phenomena occur at the mterface between two 
immiscible liquids, and, if so, to ascertam whether 
such electneal charges or double layers bear any relation 
to the stabihty of pure emulsions, or fine dupersions 
of one liquid m another It is well known that those 
disperse or finely heterogeneous states of matter known 
as colloidal solutions depend m part for their stabihty 
on the existence of such electnou potential differences 
We might expect, therefore, that an mvestigation of 
these emulsion systems would throw some light on 
the general theory of what are called “ suspeosoid ” 
or lyophobic colloidal states 

Investigations with these objects m view were 
earned out some years ago m my laboratory by 
R Elhs and F Powis The method employed was 
to measure directly by means of a microscope the 
motion of mmute globules (suspended m water) under 
the mfluence of a known electnc fidd From the 
measured velocity and potential gradient, the mter- 
facial P D and the electneal charge can be calculated 
from the theones of Helmholtz, Lamb, and Stokes 
Ihe microscopic method has the advantage that the 
P D between the aqueous solution and the glass wall 
(cover glass or object glass) can be deteimmed 
simultaneously It is a remarkable fact that the F D 
between vanous types of hydrocarbon oils (purified 
from aud so far as jxissible) and water was found to 
be 0 04s o 053 volt, the oil being negative — ^that u to 
say, the oil droplet moving towards the anode If we 
compare this with the value recently calculated by 
McTaggart for the F D between an air bubble and 
water (deduced from a precisely similar tyjie of measure 
ment), namely o 055 volt, we can draw the conclusion 
that the potential difference is due to an electnc double 
layer residing m the surface layer of the water The oil 
droplet moves, therefore, with an attached nemtive 
layer or surface sheet, probably determmed by hy&oxyl 
ions this being balancnl by a positive layer the charge 
of which IS determmed by hydrogen ions 

Perhaps the most remarkable result which has 
emerged from these electneal mvestigations of oil 
suspensions is the relation between the stability of the 
emulsion and the potential difference of the mterfaaal 
double layer The mmute oil ^bules are m constant 
Brownian motion and must frequently colhde Why 
do the forces of cohesion not produce agglomeration or 
coalescence (coagulation or chmnng of the emulsion) ? 
At distances great m comparison with their own 
dimensions the electnc double layers will act practically 
as closed systems But when two oil drops approach 
sufSoently near each other the conditions tnQ be 
different, smee we must expect a repulsive force when 
two similariy charged outer layers just to rnter- 
penetrate ea^ other Hence the answer to the question 
asked above is that the third factor is the potential 
difference or electnc density of the mterfk^ double 
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|ky«r Other thugs being equal, the probabihty P of j 
saa encounter leading to cohei^ce will be a dmunishug 
faction of the electnc intensity te of the similarly 
constituted double layers, 1 1 dP/iv will be negative 
Hence, of the total number of encounters in a given 
small period of tune, the number which Ic^ to coherence 
should be a maximum at the Mmt of zero potential 
difference (iso electnc pomt of Hardy) 

Now the experiments of Powis brought out the very 
important fact that when the mterfacial P D (whether 
positive or negative) is above a certain value, which 
was about 003 volt for hw conditions the rate of 

a labon or coherence of the oil drops u> relabvely 
^ but rapidly mcreaSes when the P D fails inside 
the zohe - 0 03 + 0 03 volt Under definite condibons 
there exist, therefore, what we may, speaking broadly, 
call a cntical potenttal and a crtHeal potential zone 
When the P D is outside this zone the emulsion is 
comparabvely very ‘ stable Very small concentra 
bons of electrolyte, which, as we have seen, increase 
PD, mcreasc this stabihty As soon as the 
concentrabon of any electrolyte is sufficient to bnng 
flie P D mto the cnbcal zone the stability of the 
emulsion undergoes a sudden and very marked decrease, 
and relabvely rapid coagulabon occurs Take, for 
example, the case of thorium chloride On mcreasmg 
the concenbabon we find that the intcrfacial P D 
traverses successively the following r^ons 
U) Above the cnbcal value (and negabvc) 

(z) Inside the cnbcal zone (nceabvc and positive) 
m Above the cnbcal value (and posibve) 

^) Below the cnbcal value (ind positive) 

In exact correspondence with this senes we find that 
the emulsion goes throu),h the following states 
(i) Stable (oil particles negabve ) 

(2) Unstable and flocculabng (oil porbcles negative 
or posibve) 

M Stable (oil particles posibve) 

(4) Unstable and floccul ibng (oil parbdes posibve) 
Here we see a very sinking analogue and expLuiabon 
of tlie phenomena observed by Joly in studying the 
effect of aluminium salts on the sedunentabon of clays 
and of the numerous camples of the so called megulb 
senes observed in the flocculabon of suspensoid 
h}drosols by salts with polyvalent cabons 
As Linder and Picton showed when two suspensoid 
hydrosols, one negabve and the other posibve, arc 
iiuxed, then, dependmg on the ratio, a stable hydrosol 
(either posibve or negabve) can be obtamed In 
conbnuabon of this work, W Biltz demonstrated the 
existence m such cases of a 'zone of coagulabon, 

1 1 a zone of concentrabon ratios leading to coagulabon 
A study of the mutual behaviour of a negabve oil 
emulsion and the posibvely charged feme oxide 
hydrosol provides a complete explanabon of this 
cunous phenomenon When increasing amounts of 
the iron oxide hydrosol are added to the oil emulsion. 
It IS found that the mterfaual P D falls to zero, and 
thfen reverses its sign, becoming increasingly posibve 
— an acbon which is due to Uie adsorpbon of the 
posibvely charged micelles at die oil water mterface. 
When the P D IS above a certam value (posibve or 
n^bve) the system is stable But withm the cnbcal 
zone a and relabvely complete mutual coagulabon 

takes place 
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These studies of oil emulsions (and of the glass water 
mterface), by means of the micro cataphoresis method 
have thrown a great deal of light on many previously 
ill understood pomts m the theory of colloids The 
following table contains the concentrabons (m miUimob 
per htr^ of certam electrolytes required to reduce the 
potential of a certam hydrocarbon oil emulsion from 
its natural ' value (against pure water) of o 046 volt 
to the cnbcal value, o 03 volt 


- 

Couoentntuoi 

Ratios of 
Conoantratloii* 

KCl 

51 

2500 

BaCl, 

19 

95 

AlCl, 

0 020 

I 

ThCU 

0 0070 

035 


These results show the enormous influence of the valency 
of the cabon m a senes of salts with the same univalent 
amon, and explam m a sinking manner the analogous 
effects m the coagulation of lyophobic hydrosols The 
exact value of the cnbcal potential and the range of 
the cnbcal zone will depend of course, on the expen 
mental definitio x of rapid coagulabon, and on the 
concentrabon, nature, and degree of dispersion of the 
hydrosol It is not to be supposed, therefore, that 
these cnbcal values are constants except under very 
defimte condibons The fundamental fact is that 
under given condibons the rate of coagulabon of the 
parbdes of an oil suspension or of a lyophobic h>drosol 
undergoes a relatively sudden md very great increase 
when the mtcrfaaal P D falls below a certam finite 
value (positive or negabve) 

In discussing the stabihbes of hydrocarbon oil 
emulsions, it must not be forgotten that I was dealing 
with very dilute suspensions of oil m water, produced 
by mtchuiical agiUbon without the addibon of any 

emulsifier I pointed out that m the emulsificabon 
of oils m water by means of soap the soap lowers the 
mterfacial tension and coiiteutratcs at the interface 
When we wish to produce oil emulsi ms m the ordinary 
sense of the term, we must use some such emulsifymg 
agent, and for this purpose many substances are 
employed, such as soap, gum acacia, gdatin, casern, 
stanh, etc , etc All these substances concentrate or 
condense on the surfaces of the oil globules 1 1 we may 
regard these surface films as very mobile irom the 
molecular kmctic point of view, it is clear that they 
will confer an increased degree of stability on the 
emulsion 

It is probable, however, that the stabilit) of the 
emulsion is m many cases due to the fact that the surface 
films possess a vciy viscous, quasi rigid, or gel like 
character, so that a more mechamcal explanabon is 
necessary As S U Pickering showed, oils may ba 
cmulsifiwi m water by the gels of certom basic salts , 
and A U M Schlaepfer has shown that emulsions of 
water m kerosene ou may be obtained by means of 
finely divided ' carbon ’* Nevertheless, even m cases 
where an emulsifier is used, we may hope to succeed 
m obtaining a more precise physu^ analysis of the 
system It is mteresbng in this connexion to note 
that Mr W Pohl has recently found m my laboratory 
that when a neutral hydrocarbon oil is emulsified in 
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^ater bv means of sodium oleate, the elcctncdl potential 
dilltrence at the oil water mterfacc is almost doubled 
and th it the effects of alkalies and salts on this potential 
difference arc \crv similar to those found in the case 
where no emulsifier is employed 
I cannot conclude this account of tertun asjieits of 
surface actions ind prepertus without making a 
passing though all too brief referen c to the beautiful 
mvestigations c f Sir George Bcilby on the imorphous 
layer He his shown th it when the surfa i of crystal 
Ime matter is sul jected to shearing stress there is 
produced a surface laser of i sitreius or amorphous 
character — a fle wed surf ice — in which the particular 
ordered arran^,cmcnt ol the molecules or atoms which 
IS char ic tcnstic cl the rystallinc mittcr largely dis 
appears W irking it limcrsity (ollegc Lindon 
Ur IrucrsandMr R I Ray have recently obt lined 
i very interesting conhrmition of the Beilby effect 
The heats of solution (in kilogram calorics per gram m 1 ) 
of vitreous silica and silver sand (silica as crystillinc 
quartz) in aqueous Indrofl i n acid were found to be 

Obit 

Mr J \f WiikiP 

M r JOHN AIATintW WIIKIE dud on 
November ac) ifter in operition lie w is 
horn at Montrose in 1876 and was tduciled is a 
pharmaceutical chemist after passing his minor in 
rdmhurgh he went to Uerbv and liter to Lcmdin 
In iQoo he was appomted os an assistant inilvst 
and cventu illy depute chief inilyst in the labor itory 
of Hoots J’urc Drug to where he remained until his 
death 

Perhaps the best known of Mr Wilkies re stir hes 
wen the cstimition of small quintities of lead pullished 
with Mr Hirvcy the silver methods for the dcUrmina 
tion of plusphoric icid ind the alkalmt iodine c xidi 
lion of phenols the last two rest utlics lieing published 
in the joum il if the So lety of t hemical Industn He 
also devised a most ingenious method for the estimation 
of sulphur ind osidiscd sulphur compounds which 
depencled on the formation of icid bv the bnmme 
oxidation but this rcscar h has only been published in 
alistraet is he w is neve r ^uitc satisfied that he Inought 
It to a satisfactory compktion These sulphur oxida 
tion methods hive hew ever Ix’tn in use at Messrs 
Boots lalxiritoiv fe r some v cars witli most satisfactory 
results 1 111 last four v t irs of his life w is devoted to 
an almost monumental restirch on the determination 
of mmimal quantities of irsenic Step by step he 
patiently invcstig itcd the points of the method, and it 
the time of his death his woik w is concluded and he 
w IS engaged m putting his notes into order for publica 
tion This research was ^iven to the world m abstract 
at the joint meeting of the Soucty of Public Analysts 
with the Nottingham Section of the Soc letv of Chemical 
Industry at Notlmgham on January 17 last 
As secretary to the Nottmgham Section of the latter 
society from 1914 to the present year he was largely 
responsible for the sue cess of that '^tion and the great 
increase in the membership lie hid just become 
chttirman of the Section iiul Uthough he had onh 
presided at one mca.tmg he signalised that hy m 
auguratmg a discussion m wluch a large number of 
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W 24 and 30 39 respectively After grmdmg for 
fifteen hours the corresponding values were 36 95 and 
3246 respectively If we assume that the internal 
energy of the amorphous phase produced by grmdmg 
IS the same as that of the vitreous silica (silica glass), 
we can calculate from these results that about 31 per 
cent of the crystalline silica has been convert^ by 
grinding into imorphous silica The densities of 
silica glass and silver sand wrere found to be 2 308 and 
2 6^8 respectively After fifteen hours grinding the 
density of the latter was lowered to 3 528 On the 
s ime assumption as before it follows that alvout 26 per 
cent of the quartz has been converted into the vitreous 
condition Ihe difference between the figures 31 and 
26 IS doubtless due to the approximate character of the 
assumption underlying the calculations and to expen 
menial errors There seems little doubt, however, 
ibout the soundness of the mam conclusion — namely, 
that the mechinicil action of shearing stress on 
crystalline matter is to produce i random molecular 
or atomi listnbution m the surface layers 


uary 

young members were persuaded to take pirt It was 
ilwiys Wilkie s policy to encourage and bnng forward 
voung tilent so much so that at Mrs Wilkic s special 
request he was borne to his list lesting plue by the 
voung men thit he used to encoura.,c and talk about 
so often 

I nr issue of Science of November 23 lontams on 
appreciative aetount by H H W of the lift and 
work of Prof Robert Wicdersheim the distmguished 
professor of on itomy in the University of Freiburg who 
died on July 12 Wicdcrshcim was bom on April 31 
1848 It Nurtmgen am Ncckar and went m succession 
to the Universities of Tubingen and Wur/burg At 
Wurtzburg he obtained liis M D and liecame assistant 
professor under KolUcktr (1872-76) In 1876 he went 
to 1 reiburg as assist mt to Prof Alexander Fekcr whom 
he sue ceded as professor of anatomy m 1887 This 
post he held until he retired from active work m 1918 
Wiedirshciro s work lay m the fields of human and com 
parative anatomy In 1882 he published Ins Lehr 
bu h der vcrglcichenden Anatomie der Wirbclliere ’ 
follow mg up this work with the Grundnss der 
vcrgkichcnden Anatomie tovenng the same ground 
m i more concise manner The last edition of the 
latter the seventh appeared m 1909 A modified 
translation of the Grundnss by Prof W N Parker, 
was published m 1886 by Messrs Macmillan and Co , 
Ltd He also published a number of monographs among 
which Uas Kopfskclet der Urodelen that on the ear 
of the Ascii iboten the anatomy of Salamandnni per 
spictliata and Geotnton fu^cus are best known With 
his death an outstanding figure in the history of thg 
comparative anatomy of vertebrates has pass^ away 

We regret to announce the following deaths 

Mr George Wharton James of Pasadena, Call 
fomia known for his work on Amoican Indian 
ethnology on November 8 aged sixtv five 

Prof H Freeman Stecker professor of mathe- 
matics in the Pennsylvania State College a wen’ker m 
non Eucdidean geometrv on October 30 aged fifty six 
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Current Topics and Events. 


Dx G D Liveino who reaches his ninety sixth 
birthday on Ridav December ii may be assured 
that m addition to the many personal fnends who 
offer him congratnlations on the maintenance of 
activity and intellectual interest at s i gieat an age 
chemists and other men of science not only in Groat 
Bntam but also abroad think of him with affection 
and esteem He has had a remarkable life and 
his contnbutions to scientific knowledge will lung 
remam a permanent testimony ti his i irc in ev 
penment and caution in conclusion Di Livemg 
went to St John s College Cambndge was eli venth 
Wrangler in 1850 and in the fcllowing voir was 
placed at the top of Class 1 in the newly instituU 1 
Natural Sciences Tnpos He was elected to i fclliw 
ship at St John 8 College in 18 ind became professor 
of chemistry m the Umversity in 1861 i post winch 
he filled until 1908 IIu> name will always be 
associated with the growth and development of the 
Chemical Laboratoncs of the University In 1871 
Dr Livemg was elected i fellow of tin Royal Society 
of which he was vice president for two peiiods 
1891 i and 1903 4 He was awarded the Daiy 
medal in 1901 for his contnbutions to six-ctrosa i y 
and in making the picsontaticn tlic pnsident of 
the Royal Society referred to I iveing s work as cne 
of the most valuable contnbutions to this department 
of chemical physics jet made by Dntish workers 
rhe work on spectroscopy was gnen to the worll 
in numerous papers m the Proceedings of the Roy il 
Society and the Cambndge Philosophical Socict> 
and was brought together in IJ14 in collal oration 
with the late Sir James Dew ir under the titli 

Collected Papers on Spectroscopy Dr Liteing 
holds the unique distiiictim of hiving been in 
residence at Cambndge for more than seventy live 
ye irs in unbroken succession ind Ins figure ts pic bably 
■well known to most livmg memben of the Umvci il> 

Prof Kleink of Berhn who has just returned ti 
Europe has been investigating the th r ipeutic pr j 
erlies of a drug knowm as Bayer 203 in KhoUsii 
and the Congo m rises of human sleeping sickness 
and trypanosomiasis of domestic animals discas s 
which are such a senous handle ip to the devtlopm nt 
of Afnea It is well known th it salts rf iiscnic and 
antimony are able m many case* to control these 
diseases but these remedies arc far from salisf ictory 
and the remarkable results which were rcpoited in 
Germany m 1922 in the treatment 01 expenracntal 
trypanosomiasis in animals and in dounne of horses 
with the new drug Bavor 205 the composition of 
which has not yet been ni ide public aroused much 
enthusiasm Iho completely sitisfactor> treatment 
of a human case in Hamburg after arsemc and 
antimony had failed at the 1 iverpcxil Schcxil of 
Tropical Medtcme exated considerable interest 
Other patients were treated at the London Scduml of 
Tropic^ Medicmc and it became evident that in 
many cases the drug had a rapid action on the trvpano 
somes and so far as can be said at present h is effected 
a permanent cure The one disadvant^e u a 
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certom irritative action on the kidneys which 
however is not of a permanent nature Prof Kleme 
was granted permission by the Bntish Government 
to conduct expenmt nts m ^oclesia and the published 
accounts of his work show that the hopes which were 
entert lined were fully justified and that cures can 
Ic effected m a l-irge jicrcentage of nitives suffenng 
from sleeping sickness even in its idvanced stage 
As negirds tl e trj panosotnissis of domestn animals 
he his n:)tcd thit it is only cfficicious in ndding 
them of trypanosomes which are most closely related 
to those winch produce disiase m man Fxpen 
ments on the projihyl u tic action have shown that if 
cittle which arc to be exposed to the bitfs of tsetse 
flics are given an injection of the drug before exjxisure 
the chames of infection are reduced and even if 
infe bon does occur its course is considerably modified 
It IS understood that Prof Kleme will m the near 
fubiri give in account m Lon Ion of Ins experiences 

In some cases the Amcnein graduate appears to 
receive a f irewell address of the nature of a pastoral 
charge before he leaves the university to make hia 
own way in he world Such an occasion obviously 
eneour iges platitudes but we may be grateful that the 
issue of Science for October 19 enables Prof Millikan s 
addrtss to a griduatc cliss at Stanford University 
(aliforma to reach a wider public He recalls that 
Senatoi John Sherman whin adlressiug a class of 
graduates in 1891 in which Millikan was included 
tild them thiir prol lem wis to make democrabc 
government work in a country three thousand miles 
one way by two thousind the other a government 
ind a country which had betri preserved to them by 
the sacrifices made to them 1 y his generjbon Now, 
IS the result i f untol 1 saenhee 1923 finds the world 
by no means yet ready for the task presented wath 
the problem of making dimirracy work on a huge 
seal not only m the United Slates of America but 
also in almost cvi ry important n ition me irth Prof 
Millik in finds that one of the greatest contnbubons 
Uiat science makes to tlie problem is the discovery 
that prognss is in general made by the evolubonary 
process The wh ile of Newlm is incorporated m 
LinsUin He decides that if bullets are to be 
replaced by ballots it will only be because the nabons 
of the earth le irn to take a more rahonol a more ob 
jeebve a more scientific itbt ide towards life and all 
Its problems 1 or in the jungle ignorance and 

prejudice and impulse and t motion must determme 
conduct and so long as th it is the case none other 
s ivc the law of the jungle is possible Prof Millilran 
has no nostrum to propose to elimmate the jungle in 
fluence but looks to the slow growth of a larger 
degree of both pubhc mtrlligence and pubhc con- 
science than we now have Intelbgence enables one 
to know better what he ought to do while conscience 
keejw him doing as he knows ho ought He con 
eludes that saence imbued with the spmt of 
sen ice which is the essence of religion and religion 
guided by the mteUigence the intellectual honesty, 
the objeebveness and the effectiveness which is char- 
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actenstic of the spirit of science can between them 
without a shadow of doubt in view of the rate at 
which discovenes are now being made and at which 
changes are being brought about transform this world 
in a generation 

Ai a recent meetmg of the Zoological Society Mr 
R T Gunther exhibited some vertebrae of a marine 
Jurassic crocodile Stencosaurus which were marked 
on the sides with discoloured grooves apparently due 
to contact with blood vessels In a letter to the 
7 tmes of December 7 he reported that a dissection 
of the intercostal arteries of a modem crocodile by 
Mr R H Hume had confirmed this idea and he 
suggested that the unusual m irkmgs may have been 
produced by some calctficstion of the arteries due to 
a gouty condition perhaps in old ige As the 
appearances are almost unique Mr Gunther has 
presented one of the vertebrae to the Geological 
Department of the British Museum where it is now 
exhibited The discovery led Prof KUiot Smith in 
a letter to the Ttmes of December 12 to recall observe 
tions of blood stains on human bones from Egypt 
and Nubia from 4000 to 3000 years old made by 
Prof Wood Jones and himself In a subsequent 
letter to the ftmes Mr Reid Moir advises caution 
m mterprcting red or brown stains on fossil hones as 
marks of blo<^ most of these being evidently due 
to the deposit of oxides of iron by percolatmg water 

Tnr Library of the Chemical Society will be closed 
for the Christmas holidays from Monday December 
24 until Thursday December 27 mclusive 

Sir Charlfs SHrRRiNoioN has received an official 
communication from the Institut de trance informing 
him tliat he has I een elected a corresponding member 
of the Section of Medicine and Surgery of tl e Pans 
Academy of Sciences in succession to the late Sir 
P itrick Manson 

Thf Christmas Juvenile Lectures it the Royal 
Institution Concerning the Nature of things to 
be dehvered by Sir William Bragg commence on 
Thursday Dec 27 at 30 clock Succeeding lectures 
are on Saturday Dec 29 Tuesday Jan 1 TlinTsday 
Jan 3 Saturday Jan 3 and Tuesdav Jin 8 

iHt Board of Trade announces that by virtue 
of the Importation of Plumage (No 2) Order 1)23 
the green (or Japinese) pheasant (i ftasmnu^ versi 
color) order Galliformes and the copper pheasant 
{Phastanus Soemmemngt) order Galliformes have 
been removed from the schedule to the Importation 
of Plumage (Prohibition) Act 1921 The importa 
tion of the plumage of the above mentioned buds 
will therefore not be permitted without licence 
on and after January i 1924 

Thl Illustrat d ! otidon News of December 15 
publishes an account b> Mr R C Andrews of the 
discovery of eggs of deinosaurs in the Cretaceous 
rocks of Mongolii with excellent photographs of 
some of the specimens To emphasise the fact that 
at least one egg attributed to a deinosaur has been 
known for many years it also publishes a photograph 
of fragments of this egg which have long been in the 
British Museum The earlier specimen was found 
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with part of the skeleton of Hypseloaanmi is ait 
Upper Cretaceous formation m Provence l>)taoce» 
and the outer surface of the shell is tubereulated hk» 
that of the new eggs 

The followmg committee has been appomted by 
the Roval Academy to mvestigate the quahty of 
artists materials and the various methods of clqiuunff 
old pictures Sir Aston Webb Mr S J Solomon 
Mr G Clausen Mr C Shannon Prof \ P I aune 
Sir Herbert Jackson Sir Arthur Schuster Dr A 
Scott Mr C F Cross Dr W W Taylor Dr R S 
MorreU Mr N Heaton Mr P Tudor Hart Mr J D 
Batten and Mr h F Jackson 

In the notice of a scientific novel m Nature 
of September i p 320 Mr H G Wells was mentioned 
as the first to exploit in imaginative hterature the 
idea of liberating the energy of the atom Prof 
W A Osborne of the Umversity of Melbourne^ 
thinks this is incorrect and remarks in a letter to us 

I should not be surpnsed if the first U!>e m fiction 
of the p< ssibihty of unlocking atomic energy occurred 
in The Crack of Doom by the late Mr Robert 
Cromie This story was pubhshed in 1893 by Digby 
Long and shortly afterw aids a cheap reprint appeared 
from the house of Newnes 

A SFRiFS of articles t n the reconstruction of Tokyo 
has recently appeared m the Times (December 12 
13 and 13) The total value of the houses destroyed 
in the city is estimated at about 146 million pounds 
the number of houses lost being 224 567 of which 
more than 97 per cent were burnt According to 
Prof Ichikawa fire broke out after the earthquake 
m tlie building adjoining the Umversity Library 
The witer supply had already ceased and although 
every effort was made to screen the various rooms 
the fire swiftly penetrated into them the destruction 
of the library and the greater part of its contents 
being the work of a few moments 

Thf Prince of Wales has consented to become the 
first member and president of the Fellowship of the 
British Lmpire Exhibition a non party organisation 
which has been formed to promote Empire umty 
The subscription for membership two gumeas 
entitles the member to a certificate of membership 
a badge and a season ticket to the Exhibition at 
Wembley The funds thus raised are to be devoted 
to scholarships for university or techmeal education 
each rf the value of 1000/ No details are given of 
the conditions of awards except that candidates 
must be citiaens of the British Empire and either 
members of the Fellowship or nommated by members 
In acccpbng the presidency of the Fellowship the 
Prmce expresses the hope that its programme of 
Imperial education and settle nent scholarships will 
play a \aluable piud m promoting knowledge of the 
Empire 

In addition to the letter from Dr H H Mills 
prmted in last week s Nature page 865 we have 
received several others m which different views 
are expressed upon Mrs Hertha Ayrtons scientific 
work and mfluence from those given by Prof Henry 
E Armstrong in the obituary notice which appeared 
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ftur ttkne of December i One of the subjects 
MpeeiaUy referred to is the anti gas fan of which 
it u pomted out that more than zoo 000 were used 
during the War As however a full discussion of 
this device as a protection from gas attacks appeared 
m 1900 m vol 105 of Nature pp 336 423 453 
and 613 and Mrs Ayrton herself took a leading 
part m It no useful end would be served by goin(, 
over the same ground agam With regard to her 
work on the electno arc it may be remarked that 
an appreciation of it appeared in the Journal of the 
Institution of Electncal Fngiiieera for October last 
over the initials of a distinguished authority on 
electncal engmeenng 

In view of the high standard of the essays sent in 
for the R 38 Memorial Pnre 1923 the Council of the 
Royal Aeronautical Soaety has decide 1 to increase 
the amount for this year only from 35 gumcas to 
40 guineas and to divide the pri/e between the 
papers on The Aerodynamic il Ch iractenstics of 
the Airship as deduced from T xperiments on Models 
with Application to Motion m a Hon/ontal Plane 
by Mr R Jones and A Detade 1 Consideration of 
the Effect of Meteorological Conditions on Airships 
bv Lt Col V C Richmond and Major G 11 Soott 
Both these papers will be published m the Journal if 
the Royal Aeroniutical Socittv together with the 
paper on The Strength of Rigid Airships by Mr 
C P Burgess Commander J C Hunsikcr ind Mr 
Starr Truscott which the Council mentions as dcsorv 
ing special commendation Intending compctitois 
are reminded that the names of entrants for the 1924 
prue should be sent m to tlie Secretary Riyal 
Aeronautical Society 7 Albem irle Street I on Ion 
W I on or before Dec 31 the hst date for the 
receipt of the papers is March 31 1924 

Thf annual exhibition of the Physical Society of 
London and the Optical Society which is to be held 
on Wednesday and Thursday January 2 3 at the 
Imperial College of Science and Technology South 
Kensington will be open m the afternoon (3 f pm) 
and in the evening (7 10 p m ) Mr H B OrvUs will 
give a lecture on The Heape and Orylls Rapid 
Cinema Machine at 4 p M on January 2 and at 8 pm 
on January 3 Sir Richard Paget will give a lecture 
on The Nature and Artificial Production of Human 
Speech (Vowd Sounds) at 8 p h on January 2 and 
at 4 P M on January 3 More than fifty firms are 
exhibiting scientific apparatus and a number of 
experimental demonstrations have been arranged 
Invitations have been extended to the Institutions of 
Electncal and Mechanical Engmeers the Chemical 
Society the Radio Soaety of London the Kontgen 
Society and the Faraday Soaetv Admission m all 
eases will be by ticket only and members of the above 
Societies shoi^ appij^ to their secretanes Others 
mterested should apply direct to Prof A O Rankme 
hon secretary of the Physical Society Imperial 
College of Suence and Technology South Kensmgton 
SW7 

Scientific work m Egypt has just lost a strong 
supporter owing to the retirement of Mr E M Dowson 
from the post of Financial Adviser to the Egyptian 
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Government This post is the highest m the Egyptian 
Government Service open to a non Egyptian Mr 
Dowson jomed the Semce m 1901 as a member of 
the Survey Department and on the retnement of 
Colonel Lyons m 1909 was made Director General 
During the latter part of the War he acted as Under 
Secretary of State for Finance and later as Financial 
Adviser to which post he was defimtely appomted 
m 1919 Having been head of a scientific department 
he knew the importance of scientific research to the 
progress of a country and fostered it m every way 
he could Of the work earned out under his direction 
one may mention the geodetic tnangulation of Egypt 
and the precise levelling of the Nile valley He 
was also responsible for a number of improvements 
m the organisation of sacntific work under the 
Egyptian Government including the formation of 
the Cotton Reseirch Brard and the transfer of the 
Phjrsical Service to the Ministry of Public Works as 
a separate department 

A usFiOL piece if work has been done by the 
Bnbsh Industrial Safetv First Association in 
issuing a revised an 1 exteude 1 version of the illus 
trated pamphlet by Mr Leon Gostcr on Good 
Lighting os an aid to Safety fhe underlymg 
piinaples of good lighting, arc based on a great deal 
of patient scientific work and somewhat complex 
investigations but the mam conclusions are here 
sot ut m quite simple terras and arc illustrated by 
many telling sketches and photographs There are 
for example pictures showing how vanous forms of 
ocadents may he caused by bad lightmg and charts 
indicating how the frequency of mdustnal acadents 
IS greatest during the dark winter months Examples 
of improved output following the adoption of saentific 
methods of lighting are quoted and it is pomted out 
that tlie cost of adequate illumination is usually less 
than I jper cent of the cost of production Reference 
13 also made to lighting conditions m mmes and on 
the railways The chief recommendations of the 
Home Office Departmental Committee on Lightmg 
in Factories and Workshops are explamed and the 
dassification of ojperations mto two classes fine 
work (requinng not less than 3 ft candles 
and very fine work (requinng not less than 5 
ft candles) is mcorporated m the booklet as an 
appendix 

In consequence of the existence of the Colorado 
beetle in France and in ordir to prevent the intro 
duction of this d mgeroi s pest into England and 
Wales the Ministry of Agnculture and Fisheries 
deemed it necessary in the early part of 1923 to issue 
an Order (the Colorado Beetle Order of 1922) which 
m efiect prohibited the entry mto Great Bntam of 
hvmg plants and vegetables grown m a wide area 
m France Followmg representations made to the 
Mmistry and as a result of the visit of mvestigation 
to the mfected region in France which was made by 
the Ministry s entomologist during the autumn it 
has now been deaded to amend the regulations 
The Colorado Beetle Order of 1923 has accordingly 
been issued and came mto operation on December 17 
revokmg the correspordmg Order of 1922 The effect 
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of this new Order will be that in place of the declara I of teaching and research u not alwajn as high M 


tion required nt present each consignment of living 
plants potatoes or toniatoes shipped from ports 
in turopcan Prince to Great Britain must m future 
be accompanied by a pirticular certifacate or copy 
certifacate which must be dehvered to an Officer of 
Customs at the same tune and tO(,ether with the 
entr> relating to tlie consignment In future no 
certfficste or declaration of any kind will be reciuired 
m the case of vegetables for consumption other than 
potatoes or tomatoes 

A stRiEs of artieh s m Science ind In lustrv in 
America from the jKn of Di W Rosenhun has 
recently ippearc 1 in the Ftigmeer and in the con 
cludm^ article on October ■’b the author sums up 
his impiessions dtnved fr im visits to i lirge number 
of scientihc end industnxl labor itonea in North 
Vmciica It IS remarkable that the enormous 
development of ccrtiin labor itoncs devoted to 
industnil rescarcli whether under tlie management 
of i commercial bod> such as the General Eleitnc 
( j or of a Goviminent dcpirtiiicnt such as the 
U S Bure ui of Stand uds h is noticeably had a 
liaraivsing effect n the universities some teachers 
of science imagming that it is useless for them with 
limited equipment to enter into competition with 
such great institutions Such an impression is the 
author icmarks would be most unfortunite if it 
were to become general The employment of so 
many competent physicists and eJicmis^ m mdustry 
has to some extent injured the scientific staffs of the 
universities and the standing of the men in chirge 


might be expected from the wealth and popnlatum 
of the country and from the vast sums expended cm 
buildings and equipment On drawmg up a list of 
the most eminent men m vanous branches of scientific 
investigation the proportion of Americans is dis* 
appointingly small when the resources of the country 
are taken into iccount This attitude of America 
towards science and its apphcations is recognised 
and deplored by American men of science themselves 
ind it IS a subject of speculation how long it will 
take so great i nation to awake to the necessity of a 
change m this respect 

But I rriN No 71 7 of the Department of the Interior. 
Washington is on Sodium Sulphate its Sources 
and Uses by R C Wells Ihis pamphlet deals with 
the mineral forms of sodium sulphate together Vith 
salt cake nitre cake and Glauber s salt 1 ho sulphate 
process of making wood pulp is also described The 
booklet is well illustrate with diagrams of crystal 
forms equihbniim diagrams etc 

Wk have received from the Canadian Department 
of Mines a copy of a report on titanium by A Robm 
son The Airee parts into which the book is divided 
deal with the mc^ and its compounds its occurrences 
m f nnada and the production and uses of the metal 
respectivdv The book is well illustrated with maps 
and diagrams The uses to which titamum and its 
compounds may be put are fully discussed These 
include its use m the metallurgy of steel arc light 
decirodes pigments mordants and m the ceramic 
industry 


Our Astronomical Column. 


Mi-Rii K\ AN LvENiVf STAR Mcrciiiy will be 
visible to the 11 ike<l eye on 1 tew evenings at the end 
of December the pUnet being ibove the hon/on 
more th in 1 i hours after sunset \t about 5 p »i 
Mercury will bt visible on very clear evenings a little 
above the W S W hori/on shinuij, with a rosy hght 
and scintillating ifter the manner of i fixed star 
The brilliant planet Venus will be situated about 
8° to the eastwards and ittord a clue to the exact 
position of Mercury wluch will shine with far less 
lustre A held glass might be employed to adv intage 
Tarly in Jinuary Mercury will disappear from the 
evening sky but Venus will remain very conspicuous 
in the twilight during the ensuing winter and spnng 
months 

Im 1 iNsiLiN Shift IN ihi Soi ar Spectral Lints 
— Mlusi n w IS made in this column recently to the 
announcement of Prof C F St John that he was 
satislie 1 th it this shift really exists He gave 
further di tails in a paper read at the mcotmg 
of tlie Royal Astr n jmieal Society < n December 14 
m his previous researches he had felt it necessary 
to confine himself to lines that are not subject 
to pressure sluft But now that the pressure 
in the photosphen is proved to be low the 
choice of suitable lines for measurement is greatly 
widened In stu lying the wave lengths of iron Imea 
at the centre of the sun s disc and at different levels 
m the photosphere he finds a shift in excess of 
Einstein at the highest level* in agreement with 
Einstem at the middle levels and m defect at the 
lowest ones these could be explained by downward 
and upward currents m the respective regions super- 
posed on the general Einstein displacement He also 
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found the litter displictment it the suns limb 
here too some other mfluenee was superposed on it 
scattering duo to the greater thickniss of solar 
itmrsnlere traversed by the rajs was suggcstld 
Mr rvershed ixprcsscd himself in full agreement 
with the conclusions but Piof Newall thought the 
evidence wis still not Ucisivc as many other dis 
turbing mfliicnecs w ere at work on the sun e g the 
Stalk etfiet polarisation and anomalous dispersion 
the observe 1 displacement might bo due to these 
I ixTD Calcium Clouds in Inflrstlllar Spacl — 
Mr J b 1 laskctt has made an examination of the 
radial motion mdicated by the calcium lines in some 
Cepheid stars of earlv type which hive been found 
not to partake of the periodic shift of the other 
spectral lines It has for some time been considered 
tint these stirs are surrounded by calcium clouds 
It IS now found that these clouds in vinous regions 
of the heavens appear to be stationary relatively to 
the general system of the stars The clouds would 
thus seem to be independent of the particular stars 
showing the lines and it was suggested at the meeting 
of the Royal Astronomical boaety on December 14 
that there might be a general diffusion of calcium 
vapour throupiout the stellar system but that m 
most stellar spectra its presence is masked by the 
strong H and K hues belongmg to the stars them- 
selves Vanous difficulties were referred to m the 
discussion Some thought that the clouds would be 
luminous and show bnght lines another difficulty is 
the piachcally perfect transparem^ of the stellar 
spaces which Dr Harlow bhapley^deduced from hia 
work on the globular clusters The subject is still 
somewhat obscure 
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Eakly Hittitb Records —Valuable additions, to 
0T» knowledge of the early history and pohtn il 
of the peoples of Western Asia are made 
m Prof Sayce in the concluding pirt of Ancunt 
Enpt tor the current year which has just appeared 
Irof Sayce translates some of the early cuneiform 
Hittite tablets recently pubhshed by Dr lorrer 
which relate the campaigns of Sargon of Akkad and 
Naram Sin in Asia Minor Naram Sin s enumeration 
of seventeen kmgs who formed an alliance igunst 
him mcludeb rulers of cities in Babylonia Northern 
Svna and Eastern Asia Minor and proves the 
intunate connexion which existed between all parts 
of Western Asia in the third millennium b r from 
one of the Boghaz Keni tablets in i rccf rd of i later 
King lehbinut. we now leim that the kaler of the 
Hittite iniasion of Babyloma ibiut lyoa nc 
which overthrew the Ainorite dvnasty of Khaniinu 
rabi was Miirsihs I Tclibinus ilso gives i list of 
the cities over which he ruled including Damascus 
1 his IS the earliest mention of this city in cuneiform 
tablets It indicatts tint the Hittite sovereignty 
extended southward as far as the xi rthtm Ixniiulary 
of Palestine ind explains how Hittite settlcis fmnd 
their way to Hebron m the time rf Abrah im 

MarHiMATiCAi Woi K oi Jamls (tkkorv — In 
vol xli of the Proceedings ot tlu I di aburgh 
Mathematical Society Prof O A Gibsjn givis 
a critical and historical acexunt of the w rk of 
James Gregory To the ordinary student cf mathc 
matics Gregory is now known almost solely as 
the man who first used the plirisc converging 
senes as a techmcal term and as the author of tlic 
senes for tin The latter s ncs is comparatively 
uiumportant not a fundamental senes hki laylsrs 
and it IS vciv unlikely tliat it would hav been 
assoaated with Grcgiiy s nime but far the part it 
played in the Newton I eibni/ controversy act all 
contemporary references to Grcgoiy show that he 
wis considered to be among the first mathematicians 
oi his day quite apart from his fame os the author 
of tlic Optica Promota 1 ndoubtedly the b loks 
be published were of steilmg ment though compara 
tively few references to them exist in modem matlie 
matical literature 

Ai Razi [Rhazos] as a Pionkfr CHrMisr — ^Iii 
Nf 3 6 of vol xliv of tile Deutsche T Ueraturzetiung 
(Berhn 19/3) Prof Julius Ruska of Heidelberg his 
an article on the contributions to chemistry of the 
Persian physici an A 1 Razi (died a d 9Z3 or 932) He 
pomts out that i satisfactory history of Islamic 
medicme and chemistry is still lackmg and remarks 
that it IS necessary to get back to the texts themselves 
According to Prof Uuska Al Rozi s chemistry as 
found m his Book of the Secret of Secrets is 
characterised by the inclusion of a good deal of new 
material unknown to the Greek alchemists and also 
by the classification of chemicals into three classes 
according to their origin from animals plants or 
mmerals Prof Ruslm attributes to Al R izi in 
addition (a) the introduction of sal immomac and 
(b) the first systematic and well organised treatment 
01 particular chemical reactions hero however he 
IS maccurate since Jabir ibn Hayyan (diul about 
AD 813) mentions sal ammoniac very frequently 
noting 1»tb the natural product and that made from 
hair and also devotes several small books to a con 
sideration of such operations as calcination distilla 
tion subhnvation etc As Al Kazi was certainly well 
acquamted with Jabu: s books it is clear that a great 
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deal of the credit for the pioneer work to which Prof 
Ruska refers must be given to the latter chemist It 
IS mteresting to note how modem research is restonng 
to the Muslims the great reputation for chemical skill 
which they possessed for so long though it suffered 
heavily m the latter half of the mneteenth century 

Piivro Patuolocy in HoRncuLTURt — The 
Gardener Chronicle tar Novembtr j contains under 
the general title Ihc Uelatiou between Horticulture 
and Phyto Pathology the first instalment of a paper 
b\ I’lof I lianoa Westcrdijk read at the Inter 
national H iticultural Congress it Amsterdam in 
September lost Dealing with probUms of unusual 
dillu ulty this p iper seems to be singularly clear and 
precise and is mne the less valuable for its frank 
recogmtion of the numeious 1 leuna; in our scientific 
knowledge of tin life history anil method of spread 
of many important horticultural diseases The 
present instalment cjntams a wealth of data upon 
two imjoortant problems — (i) the need for stenlisa 
tion of seeds m the eisc ol ititain liseises and the 
inetho Is a k pte i m van ms ec untnes m such pro 
ecsses ot sterilisation (.) the successful growth of 
plants in sick soils bv iho gtnetic selection of 
resistant stiams 

I REFS or THL Goi D COAST — The Bulletin of the 
Imperial Institute volume 21 No 2 1923 contains 
an interestmg account of the trees of the Gold Coast 
which IS based upon information supphed by Dr 
J M Dalziel senior Samtiry Officer of the Gold 
Coast and illustrated by four excellent j hotographs 
Ihc trees desenbed occur mainly m the deciduous 
forests of what is sometimes called the Sulan zone 
of vegetation From the forestiy point of view the 
trees are not of great value but they have many 
IcKal uses for timbi r fibre gums and fuel etc while 
the fat ol the shea butter tree [Butryospermum Parktt) 
gives to the open pork savannah forests considerable 
economic vs’ue 

OCLANOC RAI HY Ot THF J AVA SeA — A gap ID the 
oceanographical knovvle Ige of the waters of the Malay 
archipelago has been filled by the rescaiches of 
Mr K M van ^\ecl in the Java and South China 
seas from 1917 to ijzo (Meteorological and hydro 
graphical observations in the westem part of the 
Ncthei lands Last Indian Vrchipelago Freubia 
vol IV pt 14 1 123) 1 he lengthy memoir is 

acccmpaniid bv a portfolio if 28 distnb itional 
charts Ihc floor of the Java Sea is shown to slope 
gently downwaids from biiniatra tow irds the east 
barely reachmp i dcptl of 100 metres to the west of 
Alaeassar btrut Last of the lOo metre isobath the 
depths appi ir U incrcav suddenly but this is out 
side the aiea of Mr van Weels suivey A remark 
able feature is a deep channel in bunda Strait between 
bumitra and Java An erosion channel caused by a 
Strong current moving out of the Java bea suggests 
itself but this explanation does not fit the facts Mr 
van Weel u> disinclined to regard it is a teetomc 
chasm as has been suggested and leans to the belief 
that It represents tiie sunken \ alloy of a large nver 
He accepts Molengraaff s pleistocene continent on the 
site of the Java and China seas and rerards the 
I Sunda submarine channel as a submerged feature of 
[ that land All hydrographical as well as a number 
I if meteorological obse^atiuns are gisen in full 

j River Poliution — The pollution of the River 
I Tyne and its deleterious effect on the salmon fisheries 
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IS the subject of a well wntten paper by Miss E M 
Meek in tihe report of the Dove Marine 1 abomtory 
for 1022 23 J ifty years ago the silmon fisheries of 
the Tyne were more than ten times as prosperous as 
they are to day and ilmost conctusise esidcnce is 
now given to show that the declme of this industry is 
due to stwage {xillution Ihe paper is of general 
interest since it is illustrated by a series of curves 
correlating the eflcct of sewage contammition upon 
the oxygen content of the water I he result of m 
tvpenincnt on / arers 11 iparm indicates tint the 
toxiciU of the sew igc is directly due to Ion. ign sub 
stances in thi sewage ind not to the reduced oxygen 
content of the w it er It would be interesting to know 
to wliat extent sew ige must be diluted in order that 
this fish can continue to breed under ixpcnmcntsl 
conditions also what is the direct effect if any of 
the reihiced oxygen supply 

IlouMJSRiis IN iHt Ixiiin SiAii s — Hullclin 
No fifiy ot the I nitcd Stites Otologic il Survey is a 
complelt acccimtofthi bound incs in as geographic 
centres and altiturks of ill Ststesm tht I mted Stites 
including ovcisri possissions It is a revised ind 
cni irgid edili in of i bulletin that w is first published 
m i 8S<5 md his been lepubhslicd with additions 
wvtiil tunes sm c that d itc A bmf mtroduclion 
disc iisses ho \ iKiundirits lie tstibhshcd indchinged 
but the git itcr pirt of tlic volume deals with the 
boundaries of the dilfcrcnt States I nil ck tails of the 
prest nt fxisition of tk< bound ints and of all p ist 
ch ingcs ire given with del uled lefertnces to treities 
and other State documents In iddition to 1 number 
of sketch maps thcie is a lirge rcprodiiclion of the 
second ttlition of the Mitchill map of the British and 
Pitnch dommions in Noith ^mcru i as printed in 
1774 or i77<5 This wis thi map thit vvis used in 
fonnmg the jieiee tre ities of 17S2 and 1783 foi m 
spite ot Us imperfections it wis the best ivailible it 
the time A coloured map shows the routes of the 
pniuipil expk rcis from 1501 to 1844 in the Umtoiy 
now ciivtrcel by Inilid States junvliction The 
publication contains a gre it deal of valuable matcntl 
for the study of the evolution of bound iiy lints md 
fiontiers 

PMIirillM r ARIHQUSKLS IhcPhlllppllU ITChl 
pclago IS one of the most i< tiv c seismic regions in the 
world yet ne ir its eentic lies the lone, narrow isliml 
of tebu in which for the list four centimes ilmost 
the only earthquikes felt have eome from outside 
On this leeoiint the carthtju ikes that may be con 
sidered is belonging to it art of interest if only in 
showing th it hist iric time may be too bnef to reveal 
ill the areis of seismic chinge One earthquake thit 
e lused slight d iniige in Ci hu occurred in 1887 and i 
secoml on 1 ebruiiv -8 iy22 The latter is the 
subjee t of 1 bnef report by the Kev M Siderra Mas6 
the hislonan of Philippine e irthqii ikes (Bulletin of 
the Weather Burciu Manili for Itbiuary 1022) 

I h( in i ot d image included the e ipital city Cebu and 
the small island of M vetan to the east In the channel 
between the islands beneath which the origin probably 
lay unusual moy I ments of the sea were o^rycil and 
on the same il iv but at in unknown hour the cable 
crossing it was broken 

bLB Slkfaci, Gloloc^y in OiLFiFiDs — Until the 
last few years sub surface structural analysis in 
oilfield work tended to be a very haphazard process 
loo often subterranean structures have been described 
in terms of mapped surface evidence and methods 
of correlation of well log dati have been in the mam 
of a somewhat crude character until the techmque 
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of paLeontology and petrology was acquired m dealing 
with the evidence adduced irom dnUing operationa 
Some recent reports of petroleum geolo^ts attached 
to the I'mted States Geological Survey have showm 
that the necessity fur more detailed work of this 
character is now fully appreciated and a great deal 
of minute mvestig ition is being prosecute m this 
connexion It is tlierefore somewhat of a surprise 
to see Ih It m the case of the sub surf ice study of the 
Pershing oil and gas held Osage County Oklahoma 
the luthor Mr \V W Rubey has adopted methods 
dt pending ilmost entirely on drillers reports graphic 
well logs field statistics and the like rather than the 
more highly technical and certainly more convincing 
methods of study It is open to doubt as to how far 

n lineal methods of interpreting od well behaviour 
to re illy important evidence which may be used 
as i basis of deduction of subterranean conditions 
and as a guide to the future course of developments 
of the oilfield concerned As criteria of geological 
cirt iimst inccs individu il or even collective oil well 
perfoniiantcs arc of doubtful value if studied without 
reference to as comprehensive a knowleilgc of the 
unexposed rocks as possible It is not to lie expected 
of the iverigc dnikr lliat he is trained in even the 
dements ot lithology his Urmiiiology is necessarily 
crude and in ininy mstiiices untrustworthy It is 
for the geologist to inalyse ind name the simples 
just IS it IS his business to use those results for precise 
correlition below ground 1 hereafter by co ordina 
tion of such evidence md all other stitistical data 
furnished dunng the life history of each well he is 
in a position to supply the opentors with all the 
information necessary to economical development of 
the field as a whole 


IvAiNiALL IN Sumatra — The Royal Magnetic and 
Meteorological Observatory it Bativia has iccently 
publisbcil in Verhandelmgen No ii a summary of 
rainf ill in the northern p irt of Sumatra s Oostkust 
by Dr f Bocicma The observations are made at 
tlic othcial rainfall stations and the figures are not 
used unless they cover a period of at leist 4 years 
Ihtre are 288 stations aviilable md in addition 
22 stations 111 Atjch "ind 4 in lapanoeli Monthly 
and annual results have been cilciiHted for a 
normal perioil of 20 vears Maps for the year and 
for each month show the areas of iqual amounts 
of rainf ill for prictically the whole country also 
the months of maximum and minimum rainfall Tt 
is cstim ited by discussion that a monthly mean 
rainfall cilculated from 5 years observations may 
ilitttr to the extent of 40 to 40 per cent from the 
average obtamcil from a long senes of observations, 
say 45 vears in the case of 10 years obsoivations, 
the deviations are leduccd to ibont half that value 
lor 40 years the difference from the 44 year normal 
IS only 4 per cent The rainfall increases from the 
coast to the mountains the annual map showmg a 
general rainfall of about 60 to loo inches near the 
north cast coast to about 150 to 260 niches in the 
mountains An annual average of 263 mches is given 
at B ind ir Baroe The rainiest season is October and 
November with a secondary mavimum in April and 
May Ihe double tropical periods of rcunftdl are 
scarcely disturbed by the monsewns The minimum 
rainfall occurs m 1 ebruarv and June Statistics are 
given of the monthly and annual amount and fre- 
quency of r unfall at all stations More than ordin- 
ary interest is asscx,iated with the carefully worked 
results since Sumatra is divided by the equator and 
falls about equally m the Northern and Southern 
Hemispheres Such discussions are of the highest 
value to the world s meteorology 
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kzAT Conduction in Liquids — In the issue of the 
PiDceedinm of the Amencan National Aiademy of 
Saences for October 15 Piof P W Endgman of 
Harvard gives a summary of the results of his 
ipaasurements of the heat amductivilies of 1 5 liquids 
at 30® and 75“ C and at pressures up to about 1 2 000 
atmospheres The liquids were pi ioc<l lietwcen two 
ooncentnc metal cylinders to tht inner ot which heat 
was commumcated elcctncally and tht tlitftrencc of 
temperature of the two mt isurtd Tor all the luiuids 
testM with the exception of w 'lU r tht tonductivity 
decreases as the temperature rists ind inireasts with 
nsmg pressure 1 or the more compressible lujuids 
the conductivity at i prossuie of 12 000 ilmtisphcres 
IS nearly three times that at atmospherit pressure 
If the transfer of enefgy from moktule to molctule 
IS assumed to t iko place with the ajiced i of sound in 
the hqmd the tlicrmal contluctivitj should be 4 d* 
where d is the distanu ipart of the ct nties of con 
secutive molecules Ihis relit ion is shown l«» be 
satisfied approximately 

Firing with Pulvi risfu Coal avd Blasi 
I? URNACL Gas — ^The firing of coal in a pnlv insed 
condition that is yo per cint tlircugh i 100 mesh 
screen (100 holes to the linear inch) and os per cent 
through a 200 mesh is attricting sonu ittintion in 
Great Bntam In the I nitcd States iliout -jo 000 000 
tons of coil per annum is licing burnt in tlu puhtr 
ised condition chiefly in the iron ind steel ctment 
and glnss inilustnes Sinct 1920 the ripid f,rowlh m 
the application to steam gcntration has been rcniatk 
able and very soon about 3 000 000 tons per innum 
will be absorbed in this one operation ilthough little 
or no progress has so far been mailt m Gre it Bnt iin 
One advantage of pulverised co d is th it it will work 
in conjunction with blast furn ico gis In the opera 
tions of the blast furnace a large volume of low tirade 
gas IS given off averaging 90 110 B Ih I pci lubic 
foot with a composition of about 24 J per cent c irbon 
monoxide 5} per cent carbon diovidc 2] per tent 
hydrogen J per cent methane and 60J jKr cent 
mtrogen As a rule the surjilus gis is burnt on very 
crude hues under steam boilers and because of the 
great fluctuations m the supply g« nei allv coal h is to 
be usetl as an auxiliarv futl 1 his gives bad results 
smee it IS diihcult to keep pice with the variations 
in the gas supply lor these conditions however 
pulveri<^ fuel is good since it is ilmost is easy as gas 
to regulate and adjust and cm be started up or shut 
down in a few minutes A good example of this 
principle is thchuge River Rouge power mant of tbi 
hord Motor Co at Dearborn Detroit wner 70 per 
cent blast furn ice gas and 30 per cent pulverised 
coal IS burnt without difficulty It has b^n stated 
that by neglecting this means of utilising blast furnace 
gas, Great Britain is at present wisting more than 
I 000 000 h p 

Ihl Earihs hirnaosi Aiic himi — In the 
September issue of Itrnslrial Magnetism and llmo 
ipnenc hlecirtcth Dr S f Maui hi) reviews the 
evidence now available as to tiie dailv vanition of 
the potential gradient in the air over both land and 
sea The land observations were made at nearly 
20 stations between Cape Thordsen in latitude 78® 
north and Cape Fvans in latitude 77® south and the 
ocean observations on board the magnetic observing 
•hip Camegte m the Pacihi Atlantic and Indian 
oceans Dr Mauchly finds that as a first approxima 
tion the gradient vanes daily from 80 or 90 volts per 
metre at 4 o clock to 110 or 120 volts per metre at 
18 o clock Greenwich mean time at all land ind sea 
stations Ihere appears to be some variation of the 
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magnitude of the daily change and of the time at 
which the maximum gradient is attained with the 
stison of the year and with the locality but these 
art not siifheient to invalidate the goner il conclusion 
In mid Pacihe and at Imd stations durmg Tune and 
July a reduction of the amplitude of the daily change 
mikts It evident th it theic is also a 12 hour wave 
but the observitions are not yet numerous enough 
to justify conclusions being drawn as to its nature and 
its generUity 

Synihfsis or Bln/fne — The classical experiment 
of Berthelot on the polvmensalioii of acetylene to 
benzene madt so far b lek as i8^8 was a funclamcntal 
synthesis of 1 enzene and is still quoted in the text- 
books The yield of benzene and •ulied hv drocarbons 
however w is so small that much exiwnmcntal skill 
was mcessary to prove their presence The results 
were nol greatly improved by the use of catalysts 
the m iin action m all eases being the decomposition 
of the acetylene into its elements In the Comples 
rendus of Nov emlier 5 of the Pans Academy of Sciences 
N D /elmsk) describes experiments on the poly 
mensction of acet)lene ui the presence ot activated 
wood chircoal at 640 to 650 ( Under tlie con 
ditions dev nbed more than 70 pci cent of the weight 
of the acetylene passed over the charcoal wis con 
verteel into liquid produt ts I rom this liquid 
ibsolutely pure synthetic benzene (303 gin ) wa® 
obtained ind other substances isolited from the 
eondens ite included toluene /> xvlene stvrol indene 
n iphthaline fluorenc and anthracene 

s< on Suit Mvrini tNi infs —A great deal of 
txpciimeiilal work on tlu Still engine ha now been 
doneb) Messrs Seotts Shipbuilding uid hiigimenng 
Comjiany of Grunock and thiir cxpimnie ha3 
eiiibled the firm to consider the ippheatiun to 
letualvesvls I he ms Di/iics is now fast approach- 
ing completion and is the first m which a large scale 
installation of Scott Still engines has been htted 
In this system the cvbnder on out side of the piston 
IS used vs an oil engine (two stroke Diesel cycle) 
mcl on tlu other si le as a steam engine I he water 
in the jackets is kept at working steim pressure 
ind any heat passing through the cylinder walls is 
uv cl to gene rate steam Hi at is also recovered from 
the exh uist gases by nii ms of a regenerator and also 
by a teed 1« vtcr 'Ihe m s Dohus is 400 ft long and 
has a displacemi nt of 1 1 650 tons The total pow er of 
25<x) blip is divided between two mam engines 
of foul cylinders tath 22 in diameter and s6 in 
stroke and running at 115 to 120 revs pr mm 
giving a ship speed of about 1 1 knots w hen fully 1 laded 
uiicler SCI vice conditions Steam is gcntritcd vt 
about 140 lb pi r v] in and is first employ ed at the 
back of the piston in one c y lin ler letiiig vs v high- 
pressun. piston and thin is takin to the other three 
cylinders which together et as the low pussure 
cylinder Official trials of the engines hive been 
made by the Marine Oil I ngine Inils Committee 
appomtcHl by the Institu ions of Meeh inic il I ngineers 
and Naval Architects Then report has not yet 
been issued but the following summary is av ulable 
Average mean effictive pressure oil engine 778 lb 
per sq in average m e p iteani cycle referred to 
oil engine volume b 0 lb per sq in total average 
mep 844 lb per sq in revs per rain 122 
total indicated horse power 1425 brake horse power, 
1231 mechanical elficnency 87 8 per cent oil 
consumption per b h p per hour o 336 lb steam 
evaporated per hour 241x1 lb An account of the 
engine with photographs and drawings appears m 
[ kngtncermg for Novein^” 23 
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The Bntish Empire Exhibition, 2924 


\\^IDLSPRr\D interest throughout the British 
" > mpire and elsewhere was arous^ by the 

Imperial Conference attended by statesmen and 
representatives from the consbtuent parts of the 
rnipire which recently concluded its sittings m 
London Among the subjtcts dealt with at this 
histone githennj, was the natural resources of the 
Lmpire and their exploitation ind prsctical expression 
to many of tie points riised will be >,iven by the 
British Lmpire Lxhibition to be held next year at 
^^cmbley Dunng the summer months from April 
until October the 1 xhibition will lie i centre of 
attraction throughout the Bntish h mpire and indeed 
throughout the world The immediate ob)ect wnll 
be to furnish a lisplay of the natural resources of the 
countnes of the Bntish hmpiro and the activities 
mdustnil and social of their pieoplcs the ulterior 
motive is the promotion of Tmponal trade In etfect 
it should be in impressiso spectacle demonstrating 
the progress of civilisation 
The scheme for i British Lmpitc hxhibition wis 
put forward in t 113 bv the late I ord Stritlicona but 
it w IS not until iijr j that d« finite steps were taken to 
promoti such an exhibition V prov ision d committee 
secured the ipprovil of the Board of Irade the King 
graciouslv consented to become patron ind in June 
19 o the project w is formally launched at a meeting 
held it the Mansii n House i he iSincc of Wales 
liecame president of the gcncnl committee and in 
December ijio an Act of I’arlianunt was passed 
authorising the Government to contribute to the 
guarintcc fund and the Dominions Overseas were 
formally invite<l to take part m the rxlubition A 
site of i<50 acres since increased to 200 acres was 
selected at Wembltj ind work was commenced 
The m ignitu ie of the part in the Lxhibition which 
will be taken b> the Dominions Overseas cm be 
githcred from tlic following figures at the Pans 
Exhibition of i )oo they had 60 000 sq ft at the 
White City 111 I ondon in ix>8 no 000 sq ft it 
Wembley the> are having 600 000 700 000 sq ft of 
space Most of the Dominions are building pavilions 
to display their exhibits Austrilia is sxxsnding a 

?;uarter of a radhon pounds on its display the 
ndian Empire about 167000! New Zealand i 
minimum of Oo 000/ ind the other Dominions 
amounts m accordance with their sire The building 
for \ustr ilia alone co\ ers 1 50 000 sq ft while tlie 
Government of In lia has occupied loo 000 sej ft 
Other noteworthy buddings within the grounds are 
the P daces of Industry and Machmery and the 
agncidturc section wluch wdl liouse the Home 
Country exhibits ind a budding for the conferences 
which ire to I e an important feature of the Exlubition 
To turn to a lighter side there is a sports stadium 
about one ind a hdf times the size of the Coliseum 
at Rome which will accununod itc 125 1 00 spectators 
and an amusement pirk where the usual exhibition 
amtiiitnes wdl be provided All the principal buddings 
of the r xhibition irc of i permanent anu substantial 
nature and it is hoped that the site wdl lie the home 
of future large scale exhibitions 

1 he British Lmpire h xhibition is itself of the nature 
of V compinj ind the funds necessary for the 
org imsing w ork and construction have been advanced 
by banks on the security of the guarantee fund It 
IS hoped that the receipts from gate money sale of 
space in the Exhibition and other sources 01 revenue 
wdl render it unnecessary to call on the guarantors 
At the close of the Exhibition the property will be 
vested m a body of trustees to idminister as a site 
for exhibitions and any profits obtained subject to a 
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first charge in favour of the guarantors should it hare 
been necessary to call upon them is to be devoted to 
public objects 

In order that the Exhibition may fulfil its purpose — 
to display the natural resources 01 the Bntish Empire 
and the activities of its people — it is obvious that a 
wide range of exhibits must he included To all the 
general condition is attached that if manufactured 
they must have been manufactured mainly within 
the Empire or if nw materials they must have been 
produced withm the Empire lo organise such a 
vast and vaned collection is a t isk of no mean order 
Tor this purpose the exhibits have been divided mto 
10 sections 43 groups and 130 classes Among the 
section headings are food which includes agnculture 
fishenes and food products raw materuds mcluding 
mmcrals and forest products education science ana 
art including the several grades of education and 
human animal and plant diseases of the tiopics 
Groups in other sections are devoted to aeronautics 
telegraphy and telephony chemical plant dyes 
instruments hygiene and sanitition and social 
economy More thin thirty committees have been 
appointed eich consisting of experts m a particular 
subject or branch of m lustry to deal with the exhibits 
In some cises the organisation of exhibits has been 
undertaken by recognised trade associations e g the 
Bntish Lngmccis Associ ition is arranging the general 
engineering section the Bntish h lectrical and Allied 
Manuf icturers \ssocution the electrical enginecrmg 
section the Society of Motor Manufacturers and 
Traders the motor transport section and the Associa 
tion of British Chemical Manufacturers the chemical 
section Pure science exhibits are being arrang^ by 
the Royal Society and the Association of Bntish 
Chemical Manufacturers the latter body havmg 
un lertaken the whole of the pure chemistry side 
Ihe chemical section itself will be a self contamed 
h ill with about 40 000 sq ft of floor space witlun the 
Palace of Industry and the chemical manufacturers 
association is spendmg 100 000/ on it The bulk oi 
the space wiU w dev oted to exhibits from the leading 
firms of chemical manufacturers m Great Bntam 
wluch will be arranged roughly m five groups (l) 
heavy chemicals (2) dyestuffs and intermediates 
(3) fine chemicils (a) soap ind perfumery and {5) 
SI lentihc One small section writhm the CbeimcaJ 
Hall 2300 sq ft m irea will be devoted to pure 
chemistry and it is hoped to demonstrate here the 
body of scientific reseirch on which the chemical 
industry of Great Bntam rests Ihe organisation ol 
the scientific section is in the hands of a committee of 
representatives of scientific societies interested which 
was recorded in our issue of November 3 p 663 
This committee and the Royal Society s committee on 
scientific exhibits have three members in common 
and m this way it is hoped to avoid overlappmg 
It will not be possible in the space available for the 
scientific section to attempt a complete standing 
exhibit illustrating the achievements of modem 
chemistry The difticulty is to be overcome by 
providing a succession of exhibits which will follow 
one anomer during the penod while the Exhibition 
remains open For this purpose the subject hat 
been broken up into a number of sections or branches, 
and distinguished authonties m the various branchei 
are arrangmg appropriate displays which will b< 
staged m succession A list of the names ol 
those who have agreed to act m this capacity woi 
given in Nature of November 10 jp 700 In 
connexion with the work of the scientific section 8 
number of descriptive pamphlets indicating the nature 
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Dsd pozpoae of the vanons exhibits will be available 
ttod It IS hoped to be able to publish a volume each 
Ohapter of which will be contnbuted by an authonty 
00 the subject discussed recording m more technical 
limnaim the state of chemical knowledge at the time 
M &e Exhibition Ihis volume should be a veritable 
milestone hi the history of chemistry and should 
{Htive a source of mformation and inspiration for 
scientific workers for years to come 

The onus of the success or failure of the whole of 
the chemical exhibits has been accepted by the 
Association of Bnhsh Chemical M inufacturers and 
now that arrangements are nearing completion the 
Association has adopted the courageous policy of 
giving wide pubhcity to its domgs Statements nave 
been issued to the Press and scientific journals with an 
mterest in chemistry have been provided with more 
detailed mformation This has doubtles!i done much 
to arouse interest especially m the scientific world 
in the display which is to represent chemistry and 
chemical mdustry at Wembley 
The Royal Society s i-ommittee on scientific exhibits 
at the Eiuubition is faced with a difficult task The 
progress of British science in all its branches with the 
exception of chemistry and allied paits of physics has 
to be demonstrated impressively and effectively in a 
space of aaoo sq ft by means of i grant from the 
Government through the Department of Ovcrseis 
Trade Here again the field has been divided up into 
a number of pai^ each of which lias been put into the 
hands of an authonty The first d issification consists 
of a pnmary group (mathematics astronomy ind 
phjrsics) and a secondary group (meteorology geology 
metallurgy engmeenng and leronautics) In each 
subject there will be (a) exhibits and demonstrations 
illustrating current research (6) instruments and (c) 
hiatoncal material if space permits Instruments will 
be shown mainly from the national I’hysical I ihora 
tory and the leadmg instrument makers while the 
histoncal matenal consistiig of portraits histoncal 
apparatus and so on will be driwn mainly from the 
Scwice Museum and the Royal Institution 

In organismg the pure science exhibit the aim of 
the Roj^ Society s committee has been not to show a 
mere group of apparatus but to take some nev law 
or pnnciplo to trace its history ind demonstrate 
the consequences of its discovery Ihns to give m 
example one senes of exlubits will illustrate the 
discovery and subsequent history of the electron 
Startmg from the work of Sir William Crookes 
lUnstratcd by some vacuum tubes showmg the 
cathode rays and the other consequences of an 
electric disdiarge in a vacuum wc shall pass to the 
researches of Sir J J Thomson and the discovery of 
the electron as a definite entity moving with great 
v^ocity carrymg a fixed charge of negative electncity 
and having the same mass whatever be its source 
This work leads on to the discharge of 10ns from hot 
b^ies and the early expenraents of Guthrie and the 
vrork of O W Richardson on winch most of the 
known laws govemmg that discharge are based 
Then will come the original experiments of I leming 
the phenomena observed m an electric lamp the dis 
coveiy of tlie thermiomc valve and its use as an ampli 
fier of wireless waves and m many other directions 
The National Phjrsical Laboratory is responsible for 
a section on measnnng mstruments Ulustratmg much 
of its important work m the maintenance of standards 
of all lands— thermal up to temperatures of 2000° C 
and dectneal from the currents and voltages used m 
ordinary practice to those at radio frequency of some 
500 000 to the second On the engineering side there 
will be exhibits to illustrate reoen( work on the 
measarement of stress m sohds the phenomena of 
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fatigue and the nature of the relative motion of 
the molecules of a crystal when subject to stram 
Wherever possible the exhibits will take the form 
of demonstrations the whole object of the committee 
being to avoid a museum of instruments The 
biological exhibits will be selected to indicate some 
aspects of the progress that has been made m zoology 
botany and physiology and the varied nature of 
modem researches m these subjects There will also 
be exhibits showing recent results of the study of 
adaptation van ition and heredity sex determination 
the physiology of development etc 

rinally arrangements are being made for a senes 
of short lectures by scientific workers m connexion with 
the Exhibition In short an attempt is bemg made 
to present pure science to the world as i hving and 
progressive subject and to demonstrate the high value 
of &c work wmch has been earned out ana is still 
going on m the scientific laboratones of the Empire 

In al lition to tl esc purely scientific exhibits there 
will be sectional cxliibits dcahng with the apphcation 
of science to mdustry These w ill be in the li inds of 
a committee of the Ikpartment of Scientific and In 
dustnil Research acting on Ix-lialf ot the various 
Rtseatch Associations Such exhibits will be grouped 
with their relited industnes winch will piuvidc tlie 
necessary funds as part of their general exhibits 
Government research organisations will not have 
separate exhibits except in so far as they illus 
trvto the working ot particuUr industries such as 
numng an I agmulture their contnbutions will go 
with the pure science exhibit organise I by the Ro> al 
Socictj committee 

Reference was made above to what ma\ l>c termed 
a Congress Hall which includes four conference halls 
with appropriate committee 100ms etc c ipable of 
seating 2x4^ 550 180 \nd 150 peisoiis respectively 
\ small committee under the cliairmanship of Sir 
Lawrence Weaver is miking arrangements with 
vinous Ixxlies which arc organising comerences to be 
held at the Exhibition Amjng the numcrius im 
portant gathenngs which have alrc idv been hxed we 
miy mentim the following an hnipire Mining and 
Mctallurgu il congress uniler the presidency of 
Viscount Long of Wraxall organised by the Institu 
tions of Mining Lngmeers and PetioleumTechnologists 
the Mimng Associati m A (.re it Britain tlie Iron and 
Steel Institute the Institute of fifetals ind the 
National I ederation of Iron and Steel Manufacturers 
to be held dunng the first week of June a textiles 
conference organised by the textile Institute dunng 
the second week of June a World Power confcience, 
orgamsed by the Bntish Heclncal ind Allied 
Manufacturers Association luring the first ind 
second weeks if July a Museums conference 
organised by the Museums Vssociition dunng the 
third week if Julv an I i conference in S icnco ind 
labour irginised by the Bntish Sci lee Guild and 
the NUional Joint Poim d if the Irades fTnion 
Congress and the I ibourPartv on Mav jo 31 Ihese 
conferences will be an important phase in the ictivities 
associated with the Lxl ibition and the exchange of 
views promoted will have effeits of worldwide 
sigmficanee 

Ihe Bntish Empire Exhibition at Wembley next 
yeir will it is tnie be an epitome of the products 
and the activities of the British Lmpire Rightly 
orgamsed it can be more It can show the people of 
Great Britain of the Bntish Empire and through the 
numerous foreign visitors it is certain to attract 
the whole world the progress of mdustry and the 
purely scientific work on which all mdustry is ba«ed 
in turning to mans need and comfort the natural 
resources of the world 
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Variations in the Level of Lake George, 
Australia 

May i8 1876 a letter appeared in Naiurf 
fnini ( anon R Abbay on the subject of the 
changes in level of 1 ike Geori,e in the south east of 
New South Wilts winch in the past hundred years 
has \ aned from a small swamp to a depth of 23 feet 
or more We have now rtreived from Canon Abbay 
a lett< r and a diagram showing the variations of level 
m the lake from 1817 to 1918 The latter which is 
reprotluced m Tig i was diawn from information com 
piled by the late Mr II f Russell Government 
Astronomer of Vew South Wales up to 190a and 
since that date by the Commonweilth Meteorological 
Bureau It ilsu shows the residual rainfall curves 
for Goulbuin the nearest station and for Sydney 
150 miles distant A icsiluol rainfall curve is 
obtaine 1 by finding the difference of rainfall for 
each ycir from the ivcragi for tlie whole penod 
and i Iding up the differences for successive years 
SJ tint the figure plotted for any year represents 
the total excess nr deficit of r iinf ill mini the beginning 
of observations until that year Ihe curves show 
as Canon Abl ly points out thit while riinfall is 


I (Actual level mefaes from base) -o 36 R +0 36 S 

The years in which the lake was dry have Dees 
omittecf from the calculations The results coafirm 
those obtained from Lake Victoria that variatioiu 
of evaporation are probably more important than 
rainfall variations in determming the level of lakes 
and that the rate of evaporation is appreciably 
greater when sunspots are few than when they are 
numerous 

ihe diamm shows that the rairfall at Goulbnm 
agrees fairly closely with that at Sydney but if the 
rainfall at several stations over the lake basm had 
been available for a long penod there is no doubt 
that the coj relation with their average would have 
been appreciably higher than that with Sydney 
rainfall It also appears that the evaporation at 
Lake George is not determined by sunspots to the 
same extent as that at Lake Victona As Canon Abbay 
pomts out the frequency of west and north west 
winds would be of great importance m this con 
ncxion and this would be governed by the pressure 
gradient between say Melbourne and Brisbane 

In 1875 C mon Abbay thought that the nse m the 
lake which had pioccedcd fairly steadily from about 
18 j) until thit d-yte was connected with the de 
struction c f bush tllowing the ramfall to run 




I Ufe K 




Ihsll I » un of Or 
o 981 y be Co no wc-O 
r f II »t Sydnej fo 7 * ye 
fal I ul for 6 


r n It e 1 Le e ah wn n I lack 


Me eo olog I U rreu 
I 4631 n 
e r n 34 n 


evidently 111 imj irtant factrr in the level of the lake 
thfre must also Ik < ther nifluciiccs at work 

Ihe lake IS with ut outlet and wc niav icccrdingly 
reginl its changes of level as dctci mined by the 
balance between the iiinfill in I ev ip riti n in its 
basin tlu 1 ss bj seepage probably being negligible 
\s i measure of ninfill the 1 ng senes of observa 
tions at Sv Iney has I ten » mpl vtd fr< ni flit eem 
meneement f the official obscivations in 1840 Ihc 
quesfi n of cvaporition is more diffieiilt but it has 
recently I ecu t und tint in the (entril Afncin 
lakes Viet na and Mbert the amount of evapora 
tien bears a very close inverse relationship to the 
number cf sunspits the uTeliliou loeflScient 
between lake level (lake Vietoiia) and sunspot 
number ifter eliiiiin iti jn ef runfill being is high 
as 1-090 iiid niinh higher than tlu correlition with 
the ivtragc lainfall in the basin In the case of 
1 akc George a few ye irs of heavy runfall and slight 
eviporation result in a considerable rise of level 
and if they weie succeeded by a senes of dry hot 
yeirs tl e 1 ike level would fall gridually until it was 
dry or until anolhei wet period supervened It was 
iccorlingly found best to correlate the changes m 
level Ix-tween the beginning ind the end of each 
year (L ) with Sydney rainfall (R) and average 
sunspot number (S) dunng the same year and the 
following results w ere obtained 

Correlation between change of level and rainfall 
influence of sunspots diminatcd r -bo 35 

Correlation between change of level and sunspots 
influence of rainfall eliniin ited r - -bo 39 
The regression equation is 

I ‘ (in inches) -o ^R (in inches) -bo 43 S (Wolf sNo ) 
The corresponding equation for Lake Victoria 
Central Afnca was 
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into the basin with little loss I lit the subsequent 
fall in level showed that this could not be the cause 
since the destruction of the bush continued while 
tlie level of the lake was falling The nineteen 
year p«rKdKity which has licen idvot itcd in con 
mxion with \ustralian weatlur occurs in the lake 
ley Is though not verV dchnitcly and there is also 
an eleven year penodicitv connected with the sun- 
spot effett fhc two ihicf maxima in the level 
aluuit 1821 and 1873 and the tw s chief penods when 
the lake w is Iry alout 1848 ind 1905 art separated 
by intervals of 54 to 37 jears and may represent a 
quasi peno licitj of about 5b years causeu by the 
interference of these two periodicities but weather 
cycles are ticachcrous things and it would not be 
safe 1 3 b isf a forecast on them C F P B 


Geological Progress in India 

T J IS satisfactory to notice that m spite of flnancial 
^ stress in Intlia the Government has contmued to 
add to the staff of the Geological Survey which with 
the recruits recently selects now mcludes 26 out of 
the sanctioned 30 officers of the semor grade The 
progress of work also dunng the last few years smee 
the return to normal duties of those officers who were 
on active service has resulted m an approach to 
completion of many Imes of work that had been for 
some tune necessarily left indefimte Among these 
the classification of the lertiary beds of Burma and 
their correlation with the Tertianes of Western India 
and the standard stratigraphical scale of Europe are 
now showmg distmct signs of stabihty 
The untunely death of Mr 1 ; Vredenburg (Natpkb 
A pril 14 p 305) prevents the completion of the hoav y 
task of summansmg the pakeontological results but 
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th« papen which he has published already together among the soluble salts might increase the difficulty 
with the work especially of Dr G de P Cotter are of customary manufacture by fractional crystallisa 
•ufhcient to permit of a satisfactory classification of tion A methodical system of sampling was then 
the Burma Tertianes the lorrect correlation of winch undertaken annually from various parts of the lake 
M of great importance to the petroleum mdustry of and Dr W A K C hnstie has recently analysed the 
the province Of the dist net s*-eps forward one of products A summary of his results shows that there 
the most important has been recognition of the was a sm ill but definite deterioration in chloride as 
precise nature of the lateral variation in facies the result of ten years work in estr icting salt between 
especially that from north to south in consequence of 1907 and 1916 taking the two five year penods to 

the progressive rise and silting of the mcndionil tone out annual variations the ratio of chloride to 

marme gulf which existeil to the eist of the Arikan other soluble salts in the lake bnne has dropped from 
hills m early Tertiary times Extended nnpping of 8609 i3qito8<;^8 1 1 hi In the brines obtamed 
the formations shows how freshw iter formations in from the sublacustrine silt tht corresponding ratio 

the north pass southwards into beds of mantle origin his fillen from 8318 16 8i to 8107 1803 Ar 

while estuarine ind littoral beds pass into those of rangenwnts have been m ide for resuming the annual 
more settled marine ongin 7 he papers of Messrs sampling of the bnnes for unless a system be devised 
Vredenburg and Cotter published 111 the Records of for rccovenng some of the other salts the value of the 
the Geological Survey (vols li and liv ) bnng together lake as a source of salt will cease long before there is 
the mam results of this work expressed in tabular any approach to exhaustion of the total supplies 
form and addition il details hive just liccn issued iii — 

Palaeontology at the American Museum 

The coTTclition of the Burma Icrtiancs with other Natural History 

areas has been based inainl\ on inanne fossils but 'T'Hb researches of the pala ontological ilepartment 
meanwhile most v iluable studies of the vertebrate * of the \mencan Museum of \ itural History 

remains included 111 freshwater beels have Ixen earned for the yeirs i nS to iqri h ivc now bten issued as 

on bv Dr G E Ihlgiim Most of this has been in 1 volume nuking the seventh m the senes In all 
connexion with the younger lertuncs of the famous there are twenty three pape s contnbuted bv Prof 
but as it proves not entirely well Known locilities H 1 Oslmm Dr Mitthcw Dr (»regorv Slessrs 
of the west and northwest Recent work in the (.ranger Mool Von Huciit Milkr (.idley and Camp 
Ihinjab bait Range shows tint some revision of lie I’lof (Jsbom describes some new litanotheres mosuy 
correlation tables wall lie necessirv ui 1 that it will pruiutive forms from the Huerfano and m two other 
be possible when the newly distovcred vcrtibritc pi|xis continues his studies on the Proboseidca One 
remains ire studied to correlate bv direct fossil is an account of some Amt ncan mastodons and the 
evidence the lower ind middle Siwahks tif tht sut other is important as giving his views to tlate on the 
Range with those of the Himalayis evolution phylogeny anti t lassiht ation of tht elephant 

The director s report of tht Survov torijr’ just group as a whole Dr Mitthcw in addition to 
issuetl by Dr h H Pascoe in the Reeortls tlescnbts faunistie pipers continues with Mr (.ranger the 
bcsidesasunimirvof Dr Pilgrim s most rect nt work revaew of the fiunas of the I ottnc deposits of the 
some uiterestiiig results ii othtr pirts of Inliv in (.Initetl States The papers by Messrs (.idlty and 
addition to those scparitcly noticcei in previous pagts Miller are faumstie There is a senes of ten papers 
of Naiirf Among these an interesting discovery by Mr Mtxik on ertxotliles recent and extinct a 
of tnic Gontivv ana coil has bten made m the Southern paper by Mr Von Hutne on reptilian and stego 
Shan Stitcs imlieating i Junssic or Rhrlie igc eephihm re luusmtht Cope eolleetion and three 
correspontling to a put of the iipptr division of the bvDi \\ K (.rcgoiy one of them in collaboration with 
(.oiulwana sv stern in Intln and some of thecoilbctls Mr (amp which ire continti itions of his studies on the 
of loiikin comparative myology an 1 osteology of vertebrates 

Ckinsidtrable addituins hive also been malt In coiisi lenng these 1 ontnbutions lo our knowledge 
recently to our Knowlelge of the Deccan trap and of of p deontology for the value of which the luthors 
the dvkes through whieh tin lava ittaiiied tiu siir nimcs ire a siilheieiit guinntet it will lie noticed 
fare Recent work by Mr 11 Walker in the Tapti tliat the bulk of them ire contin 1 1 lions of previous 
valley reveals the interesting fact that the nver for studies and are designed to alt lek dehnite problems 
more than 30 miles m an east west line f allows Such for example is the s< ncs by Dr Gregory on 

fault vallcv roughly parallil to the gencril tendency the muscles uid lioncs when yanous parts are 

to nftmg which bir Thomas Holland relcrreil to in I compared one by one and worked out in a most 
his presidential iddicss to Section ( ((.eology) ot thi systematic manner These pipers will form a mme 
Bntish Association it the meeting in \uslrilia for other work* rs In the same spirit is Mr Mooks 

(Naiukl vol xciv September 3 1013 p 8) as a intensive stmlv of the crocoililes ind Prof Osborns 

preparatory condition for the outflow of the Deiian on the elephints 

lava sheets The volume is a worthy mcinunal to the energy 

Another feature of gener U interest arises from the and devotion of the president and st iff of the museum 
long delayed analyses of bnnes from the Sambhar and the museum without doubt gains from this 
lake m Kajputana The economic question which advertisement of its activity If the publications by 
led to a special investigation of this lake 20 years igo members of the stiff of the palTontological depart 
arose from the observation of the salt manufactunng meat of the Bntish Museum for a similar penod were 
officers that the lake showed signs of depleted re gathered together it is probable that they would 
sources and conseipiently possible loss as a source of make a worthy companion volume but being widely 
Government levenue The investigation undertaken scattered m several publications the public has never 
in 1903 by the Crtological Survey wowed that while the opportunity to discover this fact 
the total amount of sodium cblondc stored m the It may further be noted that in the penod covered 
silt rendered nervousness on this account unnecessary by these commumcations the \.mencan Museum from 
there was a possibility that the continual removal of its paheontological department alone sent six expedi- 
pure (ihlonde as salt and the consequent increase m tious into the field as far as ( tuna India and Cuba as 
we prop^on of residual earbonaH and sulphate well as m the States themselvres 
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University and Educational Intelligence 

Birmingham — The degree of D Sc has been con 
ferred on Mr C S Fox for a thesis on The Bauxite 
and Aluminous Latente Occurrences of India an 1 
supplementary papers and on Mr B M Griffiths 
for 1 thesis on The Phytop ankton of Bodies ol 
hresh Water snd the Fictors determinmf, i s Occur 
rence and Composition and supplenientarv papers 

Cambriogl — Mr S F bleen has been elected 
to 1 fellowship at Christ s College 

Ihe secretaryship of the Board of Research Studies 
has become vacant by the resignation of Sir Geoffrey 
Butler now elected representative of the Univcrsi^ 
in Parhament who has done valuable work in steermg 
the new scheme for the Ph D degree successfully 
past certain initial difficulties 

It IS proposed subject to the approval of the 
Statutory ( ommissioneis to bnng all Dmveraity 
oiruers appointed in the future tinder such pension 
scheme as shall be adopted by the Umversity and 
approved by the Commissioners and further for the 
ifnivcrsity to take powers to come to an agreement 
wnth present holders of University offices whereby 
they may come un lei the general pension scheme 

It IS proposed to admit to the privileges of affilia 
tion graduates of certain other universities who 
have graduated with first class honours without the 
present restriction that they must have passed in 
English mathematics and I atm or Oreex at one 
of the examinations leading to then present degree 

Ldinburuh — On Mondaj afternoon December 
lo the Rt Hon S M Bruce Prime Minister of the 
Commonwealth of Australia visited the Umversity 
and ru eived the honorary degree of Doctor of I aws 
Mr Bruce was w irmly received especially by a 
number of Australian students w ho formed a compact 
section of the audience and who gave their distinctive 
call In a speech immediately following the c eremony 
Mr Bruce cmphisiscd the greit need they felt in 
all the Overseas Dominions that men of umversity 
training should take increasing interest in the affairs 
of their respective countries At no time in the 
history of l»reat Bntain cr the Pinpiie as a whole 
had It been more imperative that they should have 
these men with all their traditional ideas gathered 
in the university to give of their services freely »nd 
willmgly to the country md ti set a standard of good 
citizenship He appealed for renewed umty of the 
people and said that a strong ind iimtcd British 
Empire is the createst hope there is to day for the 
future peace oi the world and for the happiness 
and security of the w nole of humanitv 

SnLFun D — The following ippomtmcnts have 
been made Mr R \ Murrell to be lecturer m 
ladiology Mr G Wilkmson to be lecturer in the 
history of medicine and Dr D C Birron to be 
assist int lecturer m medicine 

I ONDON I he following doctorates have been 
awarded Ph 1) {Seteme) Prabhatchandra Sar 
badbikari (Impernl College— Royal College of Science) 
for a thesis entitled Cytology of Osmunda and 
Doodia — On the Somatic ancf Meiotic Mitosis of 
Doodia— I Mustapha Ahmed Abu Zahra (Imperial 
College — Royal t oUege of Science) for a thesis enntled 

The Mechanical and Graphical Solution of the Two 
dimensional Motion of a Cylinder of a General Section 
in Viscous Fluid subject to Oseen s Approximation 
Hassan Sadek (University College) for a thesis entitled 
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Miocene Penod m the Gulf of Suez Area Egypt “ 
Ph D (EeoHotmes) Emma Annie Winslow (Lymooa 
School of Economics) for a thesis entitled 'Budget 
Studies and the Measnrement of Living Costs 


Mr £ C Davibs a distinguished student of Prof 
R M Wild at the Umversity of Manchester has been 
^pomted assistant lecturer m chemistry at the Natal 
Technical College Durban S Africa 

Since out issue of December 13 the following an 
nouncements of the election of representatives of the 
Universities in Parliament have appeared Oxford — 
Sir Charles Oman (U ) and Lord Hugh Cecil (U ) 
Wales— Mr G Davies (Lab ) 

Applications are minted by the committee of the 
University College Hospital for the Radcliffe Crocker 
travelling schol^bip m dermatology the approxi 
m ite value of which is 280I tenable for a penod of 
twelve months to be spent at some place of study 
outside the United Kingdom Further particulars 
may be obtained from the Dean University College 
Hospital Medical School Umversity Street W C i 

iHL New \ork correspondent of the Ttnut states 
that Mrs Montgomery Ward has given 3 000 000 
dollars (about 660 000/ ) to the North Western 
UmveisiW Chicago to create a medical centre at 
the University to be called the Montgomery Ward 
Memorial \ale University has announce that 
4 000 000 doll in (about 880 000/ ) of the 1 5 000 000 
dollars (about 3 330 000/ ) left to it by the bequest of 
John w Sterling will be used to erect a library 

Rlcent progress in vocational education m America 
IS described in the sixth annual report of the Federal 
Board for Vocational Fducation The enrolment 
in schools aided by the board has increased steadily 
from 164 000 in 1918 to 475 000 in tgzi in 
which year tlieu- total expedditures amounted to la^ 
million dollars The outstanding feature of this 
development has been the growth of the general 
continuation schools The mam purposes of this 
type of school are tlie same os those of the contmua 
tion schools provided for by Mr Fisher s Education 
Act of 1 ji8 Of the 48 states 43 now maintam part 
time schools for young persons who have left full tune 
schools to go to work and zi liave enacte I !>tate wide 
mandatory or permissive part tune school laws 
Although the enrolment m schools of this type has 
increased from 53 000 m 1918 to 228 000 m 1922 thus 
number is less than one tenth of the boys and girls 
14 to 17 years of ago not attendmg school of any land 
One notable aspect of recent progress in the vocational 
school movement is its influence on the regular public 
day schools There is a new spirit m elementary 
education it is the spirit of attention to practical 
needs Conversely the outlook of the vocational 
education programme is bemg broadened so as to 
mchule much more than simply specific prepara 
bon for the technical processes of a skilled trade 
Some idea of the extent to which employers recognise 
the value of conbnuabon schooling may be gathered 
from the fact that at least 25 national associations ol 
employers have set up organised systems of training 
for employees some with endowments ranging from 
2 to 10 mimon dollars Thehederal War D^artment 
has developed an elaborate system of tesbng for and 
teaching trades m the Army based on a policy of 
fitting men not only lor effecbve mihtary service but 
also for success m avil life 
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Societies and Academies. 

London 

Aristotelian Society, November 26 — Prof H 
t WiMon Out in the chair — J W Scott The in- 
cidence of mathematico physical speculation on 
philosophy Mathematical speculation upon philo- 
sophical questions is especially forceful at two places 
— -the theory of the inanite and the theory of appear 
ances and their relation to reality The naive 
conception of the inhnite has been a common problem 
for pnilosophcrs and mathematicians alike Kant 
declares that wc can prove with equal cogency that 
space or tune both must be and cannot be infinite 
and Galileo points out that an infinite number is a 
number such that the number of numbers makmg 
it up i» the same as the number of numbers making 
up a contained part of it Philosophers and mathe- 
maticians alike do not stop at the difficulty of the 
naive conception I* or eacli there is a false as well 
as a true conception of infinity, and their definitions 
are cunously alike Ihe essence of infinity consists 
for the mathematician m a certain relation between 
the whole and its parts and for the idealist philo 
aopher infinity is only to be ascribed to wholes wliich 
are self-contained such .is works of art Ihe other 
problem, namely, the problem which of the contra- 
dictory appearances of a sense perceived obiect is 
the real ap^arance of the thing may be solved along 
the same hues Perspectives sum into a container 
The unity either of a tlung or of t sensum is the unity 
of an innmtude and an infinitude is sumellung m 
some sense sclf-contamed 

December 3 —Prof T P Nunn president in the 
chair — Dorothy Wnnch On certain aspects of 
scientific thought Many important scientific hypo- 
theses embody the assumption that certain pio- 
perties are irrelevant to each other They may be 
grouped together as irrelevance postulates Thus 
m the quantum theory there is an important hypo- 
thesis to the effect that the energy of a bundle of 
radiation given off by an atom of matter to the ether, 
divided by the frequency with which it manifests 
itself to the spectrosco^, is alwaj^ an mtegrai 
multiple of a umversal constant k The assumption 
states that this ratio h has the same value, iriespcctive 
of all physical and chemical properties of the matter 
which emits the radiation Also other " constants 
of Nature " such as the charge earned by an electron 
the velocity of light, the universal constant of gravita- 
tion, correspond each to a “ postulate of irrelevance ” 
Binstem hu suggested a postulate of irrelevance of 
a still more radical kind in his assumption that the 
Ijiws of Nature are mvanant with respect to systemii 
of co-ordinates wluch satisfy certain very general 
conditions In the generalise theory of relativity 
these are the Gaussian systems 

Royal Anthropological Institute, November 27 — 
Mr H J £ Peake m the chair— £ H Hunt 
Hyderabad caim burials and their significance 
Caun burials with stone circles are found scattered over 
the whole of South India Their numbers indicate 
that untxirtaat penons alone could have received this 
form of bunal, and the civilisatioa r^esented must 
have held full sway for a prolonged period Pots 
are found uside add outside cists Body positions 
are commonly " contracted,” though ” emended " 
and ” um ” ranala are found, and burnt bones 
Iron IB found constantly, but iron affords no evidence 
of date m India Surface denudation of more than 
flfteea feet of bard soil in places and dlsmtegratlon 
of granite slabs m the absence of salt afford evidence 
of considerable age History shows that these 


bunals cannot date later than Asoka in any case 
Vedic wntmgs are silent There is a cunous senes 
of sunilanties with early £gypt (i) Cultivation by 
imgation , (2) onentation of graves (3) bunals , 
(4) pohshkl black and red pots red pots on rmg 
stands, and pot marks, eg the 'KA ' mark (3) 
lapis beads, a stone foreign to Egypt, and probably 
alw to India Parallel with these resemblances an 
equally stnkmg senes of differences can be made out, 
such as the absence of stone circles in Egypt, though 
boulders abound 

December 4 — H Balfour On certam aspects of the 
technology of the Nagas of Assam fhe field-observa- 
tions recorded were made dunng a three-months tour 
through the Naga Hills m company with Messrs J H 
Hutton and J P Mills resident officials of the ICS, 
in the winter of 1922 during which some 30 or 60 
native villages were visited I he prevailing system of 
"dry cultivation by jkutHtng as contrast^ with the 
elaborate intensive system of "wet ’ tcrrace-cultiva- 
tion practised almost exclusively by the Angami, has 
had devastatmg effects upon jungle growth Among 
the Ao Nagas when fire -making is practised for 
divination or taking omens it is not necessary to 
obtain a spark 1 he ordinary process is followM of 
sawing a bamboo thong round 1 stick but the latter 
need not be spUt is it invan ibly is for ordinary fire- 
making When the thong breaks the broken ends 
are carefully studied and the omen is taken from the 
nature of the fracture This use of an unspht stick 
lor divination has not before been recortled A type 
of fish-trap is used not before desenbed from the 
Naga Hillb, the chief interest of which Ues m its 
almost continuous dispersal from this area through 
the Malayan and Indonesian regions to Melanesia, 
affordmg a valuable culture hnk between the extremes 
of itb geographical range This culture-hnk is further 
emphasised by the loom and by other items, which 
together throw hght upon the route followed by 
culture-dispcrsal withm this wide area The carved 
" figure-heads ' embclhbhing the huge monoxyle 
dug-out gongs of the Ao Nagas arc convontionahsed 
representations of the head of the water-buffalo An 
account was given of “ bull roarers,” recently dis- 
covered by Messrs Hutton and Mills to exist in this 
region 

Royal Microscopical Society (Industrial ^plica- 
tions Section) November 28 — Sir Kenneth Gc^by 
m the chair — J E Barnard The characteristics of 
a microscope for general and special purposes The 
tests for mechamcal efficiency that should be satisfied 
— b H Browning The ^plication of the microscope 
to industrial diseases — C A Newton fbe micro- 
scope m the examination of condensed If a film 

of sweetened condensed milk be exaimnod at a 
magnification of fiom 30 to 100 diameters, the sugar 
It contains can easily be seen The sugar crystals 
afford an indication of the good quaUty of the milk , 
if they appear clean and well denned, the milk will 
keep well, while in bad milk, or milk likely soon to 
become bad, there appears also an acicular crystallisa- 
tion of the milk sugar Sweetened conden^ milk 
m its normal state is too dense or too opaque for 
examination by the higher powers of the microscope 
necessary to observe any micro organisms hkeiy to 
be present Diluting with nme parts of distilled 
water, a thinner film is available, and m the case of 
bod milk it IS then easy to see yeast cells (causmg 
milk to become ” blown "), and other micro-organ- 
isms if any are present 

Linaaan Society, November 29 — Dr A B Rendle, 
president, m the chair — C C Lacalta The Onosmas 
I of Lmnsens and Sibtboip with a note on those of 
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Tourneforts herbanom — D Zalataky On new 
species of Permian Osmundaceoe An extension of 
Kidston and Gwynne Vaughan s work on the anatomy 
of Permian Osmnndacese from Russia Ferns of 
this aihmty m Permian tunes had a sohd wood m 
the stem aifferentiated mto in outer *one of normal 
tracheides and an mner core of short wide elements 
The leaf trace on its outward course changes from 
mesarch to endarch structure The anatomy is 
described m Bathyptens rhombotdalts (m which the 
stele was previously unknown) m two new species 
of 1 himnoptens ( T Ktdstotii and T Gwynne 
Vaugham) and m a new species of 7alcsskya (Z 
uraltca) which may bt i young state of Z gracths — 
C L, Witbycombc On the function of the bladders 
in U(r cularta t ulgans Lmn The bladders are not 
passive traps but capture prey by active movement 
in response to stimuli The valve is a contmuition 
of the Wfill It IS two cells in thickness and closes 
the mouth completely when its free maiw is applied 
to the coll IT It consists of three ill denned regions 
marking the tlurd or marginal dap arc four tapenng 
bicellular hairs which are sensorv The quadrifid 
hairs limng the bladder constantly absorb the fimd 
withm until equihbnum is reichcd between the 
intern il ncmitive pressure and the osmotic tension 
which can be exerted by tlie cell contents of the 
hairs There is now i considerable tension upon the 
valve tending to pull it inwards This is prevented 
by a cushion of specialised cells withm the collar 
Oinly an upward movement can possil ly release the 
valve from its catch and this is brought about by 
toi ching the sensory hairs 

Eugenics Education Society December 14 — Prof 
L W MacBnde m tlie ch ur —A S Parkea Some 
aspects of reproduction considered in relation to 
eugenics Inherent constitution is of prime import 
ance from a eugemcal point of view but the conditions 
under which reproduction tikes place may have the 
effect of hmiting or augmentmg the development of 
the hereditary ouahties If reproduction taxes pi ice 
under bad conditions the fullest expression of the 
inhented characteristics will be hinder^ Conditions 
obtainmg dunng the maturation of the germ cells and 
during the gestation of the foetus constitute the most 
potent of environments The age of the mother is 
probably one of the most important factors governing 
the efficiency of the secondary sexual organs of the 
female for reproduction and this is especially true 
of hrst births The optimum age for reproduction 
seems m the female to be between twenty and 
thirty years and first pregnancies occurring much 
after this age ire attended by great probabiuties of 
mishap 

Cambridge 

Philosophical Society November 12 — Mr C T 
Heycock president in the cluur — P Lake Wegener s 
theory of contmental drift 

November 26 —Mr C T Heycock president in the 
chair —J BarcroftandH Barcroft Ihc haemoglobm 
of Arcnicola The a band of oxy hxmoglobm m Areni 
col i IS 18 Angstrdm units ne irer the blue than in human 
blood and me a b<ind m carboxy haemoglobin 12 
Angstrdm umts nearer the blue than m man The 
pigment m Arenicola has a greater affinity both for 
oxygen and carbon monoxide than m the mammalia 
The oxygen capacity in Aremcola is approximately 
o ot c c of oxygen per hour an amount which is of 
the same order as that necessary to maintam the 
respiration of the worm whilst its hole is closed at 
low skater — C Shearer Direct measurements of 
axial gradients m embryonic tissue — J B S 
Haldane A maffiematicail theory of natural and 

NO 2825 VOL 1 1 2] 


artificial selection Pt 1 The effect of aelaetiaa, 
on the composition of Mendelian populatioat m 
certam simple cases u mvestigated by means m 
fimte difference equations Selection produces Uta* 
change m the population when the recessives ai^ 
few m number except m the cases of mbreedmg, 
aasortative mating and sex Imked inhentanoe — 
H Munro Pox (x) The spawmng of echiooids The 
extrusion of the gemtal i»odacts of echmoids is dne 
to the contraction of muscle fibres m the gonad walls 
The contraction of these muscles can be artificially 
stimulated and spawmng thus induced A spawning 
male stimulates npe mdividuals of both sexes which 
are m the neighbourhood to spawn After spawning 
Sirongylocentrotut Itvtdus re forms npe eggs m nme 
days at a temperature of ly” xq” (2) The migration 
of a Red Se-i crab through the Suer C^al Neptunus 
pelagtcus commenced to migrate through the Suex 
Canal m 1893 twenty four years after the canal 
was opened and reached Port Said m 1898 The 
crab has now spread along the Mediterranean coasts 
to Alexandn i and to Haifa — ^N J G Smith The 
parasitism of Helmtnthosportum gramtnenm Rab 
■le if stnpc disease of barley] This fungus produces 
leaf stri^ disease without being present m the 
growmg point and it causes deaUi if that point is 
reached The fungus penetrates each young leaf 
(and finally the chaffs of the developing ear) from 
the enveloping sheath the first sheath being infected 
from conidia mycelium or penthecia borne on the 
seed or elsewhere — K N Saiaman A le if mdex as 
a help to the identification of potato varieties The 
first lateral leaflet on the left of tlie midnb of each 
leaf IS me isured and its index ^00 calcu 

lated The leaf index of a vanety must be ai>cer 
tamed from adult leaves on a healthy plant The 
variation of the index withm any given vanety is a 
normal one and represented by a normal frequency 
curve The probable error of the difference of two 
means of 20 each is o 7 A difference of two umts 
in the index may be onsidered as of significance 
Of 65 vaneties of which the mdex was measured 
the viliie of the latter vanes between 30 and 72 
Neither the place of ongin of seed tubers nor the 
locality where the plants are raised has any effect 
on the leaf mdex provided that the plants are healthy 
The leaf mdex is a constant for each vanety 

Dublin 

Royal Dublin Society November 27 — Prof F A 
Werner m the chair — F W R Brambell and J B 
Catenby On the supposed homology of the Golgi 
elements of the mammalian nerve cell and th» 
nebenkem batonettes of the genital cells of mverte 
brates The Golgi apparatus in the>smalle8t neurones 
of Helix 18 m the pmnuclear extra centnc position 
surrounding an archoplasmic sphere In larger 
neurones it becomes dispersed around the nucleus and 
the individual elements become much more numerous 
Basophil granules probably representmg the tigroid 
body and also lecithm (?) granules are desenbed m 
the neurones In silver preparations dark cones are 
found around the Golgi elements These probably 
represent a product of its activity Long and some 
times branched Holmgren canals were found m the 
neurones They were separate and distmct from 
the Golgi elements They may be processes of the 
subcapeular cells From we position occupied hy the 
apparatus m nerve and gem cell from its suniunty 
of micro chemical reaction m both and from embryo 
k^cal evidence it is believed that the nebenkem 
batonettes of the mvertebrate gem cells are homo 
logous to the Golgi network of the mammalian neurone 
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H Ofacoa and N G Ball On the extraction of 
lap from hvine leaves by means of compressed air 
BnAows of Tilta atmneana and Sambucus tngra were 
enclosed in aslaxnM cylinder m such a way that their 
cut ends protrudea Compressed air at preasuiea up 
to 20 atmospheres was lidmitted into the cylmder and 
the hquid which exuded from the cut end of the 
branch was collected This liquid was found to be 
completely or almost completely free from sugars 
Experiments earned out m early and late summer 
gave similar results After the leaf cells had been 
made permeable by means of toluene vapour the 
sugar m the expressed sap amounted to about 5 per 
cent — H Poole Some expenments on the con 
vection of heat m vertical water columns Lxpen 
ments are desenbed on the convection of heat in 
single and also m double verheal water columns in 
most cases the flow of heat mcreases much more 
rapidly than the temperature gradient The smaller 
the column the more rapid is the rise of heat fl w with 
rise of gradient It is concluded that for the small 
nadient existing m the earth the effect of convection 
in water logged porous rc cks would be negligible 
Where however water filled fissures ccur we should 
ex^^ an appreciable mcreasc in the vertical flow 

Royal Irish Academy December 10 — 1 rof Sydney 
Young president m the chair —J B Gatenby Notes 
on tlie human ovary with special refertn c t the 
corpus Inteum of ovulation 11 e mmute cytoligy of 
the Intern cells of the human corpus luteum is de 
scribed There is i Golgi apparitus lirger than the 
nucleus the lutem granules ire not true fat but ire 
probably the mitochondria loaded with hpochromt 
A new type of cell is desenbed called the stellate 
chromopnu cell probably the homulogues A the 
clasmatocytes of areolar connective tissue Possible 
cytological entena for distinguishing between tlie 
corpus luteum spunum and verum arc given 

Tdinburgh 

Royal Society December ^ — James Chumley 
Deep sea deposits of the Atlantic Ocean This 
detmled research was based on a large senes of 
deposit samples (1426 m number) collected from the 
floor of the Atlantic by thirty five expeditions between 
1857 and 1911 varying m latitude from so® b to 
60® N and m depu from no to more tnan 4500 
hithoms The examination of these matenala was m 
pr og r e ss at the ChaUenger Office Edinburgh under 
ue supenntendence of the late Sir John Murray at 
the tune of his death m 1914 Mr Chun ley who 
was associated with Sir John Murray for a number 
oi yters as assistant has finished the descnptions and 
worked up the results m accordance with the methods 
estabhshM by bun There are detailed descnptions 
of 1426 samples which cannot fail to be of signal 
service m any future oceanographical work m the 
Atlantic The descnptions are followed by a discussion 
of the information furnished as regards (i) the vanous 
types of depouts (2) the distnbution of the different 
cmistltuents entenng mto the composition of the 
depout 

Manchbstlr 

Literary and Philosophical Society December 4 — 
W B Wright The search for concealed coalfields 
in the north at Ireland Valuable areas of unworked 
coel exist beneath the cover of the newer rocks m 
the counties of Antrim and Tyrone The structure 
of the area covered by the newer rocks is controlled 
by a senes of duect and transverse troughs at the 
intersection of which the deepest basins occur As 
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there is a considerable amount of evidence mdicatmg 
that these basins are more accentuated m the older 
rocks below than m the overlying cover they are 
very hkely to contain the coal measures which form 
the upper member of the older senes The margm 
of one of the coalfields so mdicaM is m fact viuble 
it Coahsland Co Tyrone where the newer rocks 
have been removed by denudation and this is now 
bemg worked by Sir Samuel Kelly some little distance 
m from the outcrop An exceptionally nch senes of 
coals have been penetrated and a large output is 
confidently predicted 

Sheffield 

Society oi Clue Technology November 21 — H S 
Houldeworth Note on the mffuence of rapid chilling 
on the reversible expansion of clay Fhe phenomena 
cited are consistent with the explanation tlmt solution 
of free sihca occurs at the higher temperatures of 
heating that this separates out as enstobahte or 
tndymite on slow cooling It does not so separate 
on rapid coolmg Some imperfect separation is 
likely hut not in a sufficiently definite form to be 
able to exert its proper influence on the expanuon 
phenomena — P Marion Glasshouse pots some 
notes on their minufacture and use ^e mixmg 
weithcnng and preparatioi of the clays were 
desenbed Pots which have been stored for a long 
penod after drying give more trustworthy results than 
new pots used shortly after drymg Of faults which 
develop m the drymg room the chief are cracks 
across the bottoms of tl^ pc ts and drymg cracks along 
the angles mside Nine days should b« occupied m 
heating up large pots m the pot arch After settmg 
the pot should be left to mature in the fnmace for not 
less than 48 hours before filling on — Kurd Bndell 
The cibtmg process for glasshouse rcfric wes in 
German gl iss plants Tests show that cast pots are 
denser than hand made ones Cast pots are chemic 
ally more resistant than hand made pots and there 
IS no perceptible difference between them m respect 
of heat resistance 

Caicutta 

Asiatic Society of Bengal November 7 — N 
Annandale Aquatic gastropods (/cmlogical results 
of the Percy Sl^en Trust Expedition to Yunnan m 
1922 ) The most icmarkable featuie of the water 
snails of the province of Yunnan particularly those 
of the great lako Erh hai is the close resemblance 
between many of the shells and those of certam 
tertiary beds m Central Europe Definite relations 
exist between these shells ind those of the t rtiary 
beds of the Sh in plateau but the resemblance between 
the Chmesc and the Furopcan species is due to the 
convergent evolution — W M Tattersall Crustacea 
Amphipoda (Zoological result of the Percy Sladen 
Trust Expedition to Yunnin m 192a ) Two sped 
mens of Gammanis were collected G annawitln 
recently desenbed from eastern Chma and Japan 
and a new sj^ies allied to G crossus from the C^aspian 
Sea — R B Seymour Sewell Geographic and 
oceanographic research m Indian waters (i) The 
geography of the Andaman Sea basm The basm 
boundra by the Nicobar Andaman ndge and the 
ndge itself are of composite character A bamer- 
reef of coral exists on tne western side of the ndge 
(2) A study of the nature of the sea bed and of w 
deep sea deposits of the Andaman Sea and the Bay 
of Bengal Charts are given showing the nature of 
the deposits at different pomts the limits of the 
deposits of mud brought down by the great nvers 
and the influence of currents on the bottom (3) 
The density and salinity of the waters of Indian seas 
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(«) The Soutli Burma coast ind Mei^i Archipelago 
The distnbution and oscillition of <taltnities 
densities oil the co ist of Burma at different seasons 
and times of day and the influence of air temperature 
winds and other factors on the density of the surface 
watei are discussed Sat Kon Dutta On a peculiar 
disp ibition of the hvcr and the kidney m the genera 
Clanas and Saccobranehus R C Majumdar Ihe 
date of the hhadga dynasty of Bengal Hitherto 
the date has been unanimously read as year 13 The 
nuniene il figures should be read as 79 or 73 Refer 
ring this \ ear 79 or 73 to the Harsha era a date is 
obtained for the Kha^ga Kings m the 7th century 
A D and this date is eonoborated by some Chmese 
acetunts of the pohtical c nditions of Simitata 
towirds the cljse of the 7th century a d 


Caie iOWN 

Royal Society of South Africa September 26 — ^Dr 
A Ogg president in the chair J D F Gilchrist 
On a protozoal mrasitc of the snoek Chloromyxum 
thyrsites sp n The C ipe snoek and the Australian 
barracouta {Thyrsites a/un) show i softening or 
liquefaction of the musculir tissue caused by a 
protozoil parasite rcsembhng Chloromyxum ^e 
spore IS quulnradiatc ibout 12 x 8 microns has four 
polar capsules and only four distinct nuclei were 
seen The trophozoite is unicellular incretsing by 
schizogeny or simple hssion and is usually inter 
cclluhr Lach trophozcite j reduces i smgle spore 
— B r J Schonland Note on cathode ray abwrp 
tion The theory of ibsorption due to Bohr is in 
good quantititive agreement with new measure 
ments of the absorption of cathode rays by matter 
In applymg the theory to meisurements of the 
decrease of velocity of rays m passing through matter 
Bohr has deduced the rel ition (V, V) V,* ct whcie 
V, initul velocity V -final velocity i thickness 
c - constant Fxistmg measurements have all been put 
in the form Vt* Kf (2) 1 his last equation 
reduces to Bohr s form in the case where V and V, 
are nearly c^al The value of c for aluminium 
deduced from Temll s observations is 4 o x lo** while 
that calcul ited from Bohr s theory is 4 i x to* • — 
Joseph Kurichik On m itnces connected with 
Sylvester s dialytic chminant 


canes grown m Australia u figured and desenbed* 
compnsmg examples of iorkmg multiple and du^ 
pressed buddmg peculiar jomts and le^^ularly miu* 
formed lomts It has been observed m AuitrahaT 
that while striped canes grown from sets reproduce 
the chiracters of the parent cane seedlings from 
similar canes are always plam without stripes Thu 
may indicate reversion to an original stnpeless cane 
Wild native cane in Fiji u always either red or yellow 
but has no stripes — A M Lea On some Australian 
C alerucides 1 nese are small but destructive leaf and 
flower eating beetles Nmety three species of the 
genera Monolepta and Candezea are desenbed as new 

Royal Society of New South Wales October 3 — 
Mr R H Cambage president in the chair — B 
Welch (r) The secretory epidermal cells of certam 
P ucalypts ind Anaphoras The elastic covering of 
rubber found on young leaves of many of the 
Eucalypts and the closely alhed genus the Ango 
phoris IS secreted by the outer or epidermal cella 
which arc of a peculiar shape Thu covenng acts as 
a very efficient means of reducing evaporation from 
the le if and the f ict that only the more primitive 
species possess it seems to indicate that originally 
the Lucalypts were exposed to much greater extremes 
of temperature than at present (2) Note on the 
effect of temperature on borers attacking seasoned 
and iinseiscntd timber Owing to the difficulty 
experienced in geftmg any liquid to penetrate more 
thin a fraction of an mch into sound timber by 
ordinarj metliods of ipphc ition (with the exception 
of certam of the softer pines and brush timbers) it u 
n »t easy to nd infested timber satufactonly of the 
borer pest Where timber is badly attacked there u 
far greater opportunity for any deterrent hqmd to 
penetrate A method of eradication which has been 
tried successfully is the apphcation of heat A 
temperiture of about 113* h for one mmute m mout 
air IS usually sufficient to kill the borer— W L 
Waterhouse Note on the occurrence of double 
embryos in wheat grams Amongst germinating 
wheat grains of the vaneties Tandilla King ana 
Federation two grams were found each havmg two 
embryrs Foch give rue to two shoots and six 
semmal roots The secdhngs are growmg and further 
studies ire projected if gram u produced 


Sydney 

Linnean Society of New South Wales September 26 
— Mr J J Plctcher vice president in the chair — 
A J Turner A revuion of the Austrahm Aner 
astnanx (Lepidoptera) Only five Austrahon genera 
which can oe easily tabulated namely ^tina 
Calamotropa Lmmalocera Anerostna and Saluna 
are recogmsed Four species are desenbed os new 
— r T White A new conifer from Southern Queens 
land Descnption of a new species of Calhtru close 
to C cakaraia R Br but easily dutinguished by tlve 
characters of the cones — R Greig Smith The high 
temperature organism of fermenting tan bark Pt m 
The organum produces carbon dioxide from a number 
of carbon compounds These include c irbohydrates 
such as saccharose dextrose levulose maltose 
lactose galactose xylose dextrin starch gum acacia 
alcohols sucli as mannit glycerm unyl and ettyl 
alcohols salts of orranir acids such as citnc lactic 
succuuc acetic nitrogenous substances such as 
peptone asparagm meat extract Ammonium salts 
and urea can serve as sources of mtrogen Raffinose 
and muhn are scarcely fermented Oxalates and 
formates are not attacked — T Steel On some 
abnormal sugar canes A senes of abnormal sugar 
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Government Publications and their 
Distribution. 

W HFN a government takes in its own hands the 
publicaUon of matters of scientific mterest, it 
may be assumed that this is done with three distmct 
objects m view In the first place it wishes to bring to 
the notice of scientific workers the results of ongmal 
researches larncd out by experts m Departments under 
Its control m order that these results may form a 
foundation for further idvam e m knowledge So are 
published the papers comprised m the excellent saen 
tifit reports of the Ministry of Af,nculture and Fishenes 
in Fngl md and of the Fishery Board for Scotland Or 
It desires to bring to the notice of the pubhc, for the 
sake of the individu il and through him of the nation at 
1 irgt the condensed wisdom of science as liearmg upon 
matters of pr u tu al importance Such is embodied m 
the pamphlets and le^ets dealmg witli agncultural 
pests and plant diseases with methods of land cultiva- 
tion and stot k raising issued by the Mmistry of Agn 
c ilturc md Fisheries and the Board of Agnculture for 
Scotland Sometimes these two aims are seen to run 
side by side os m the Journals of Agriculture published 
both h> the Pnglish Ministry and Scottish Board, m 
which matters of both scientific and practical mterest 
appear 

I he third object is very different from cither of the 
above its end Ixing to mform the outside world saen- 
tific and non sc lentific regarding the activities of 
institutions m whicli a general interest is taken , it 
takes Its typical form m the annual reports of such 
establishments as the British Museum, the Natural 
Jlistiry Museum and the Royal Scottish Museum 
Ihis last object mvv seem to have little of scientific 
value to commend it but it is m reality of prime 
importance, for mstitutions of the kind mentioned 
depend for many of their most valuable acquisitions 
upon the generosity of the pubhc and unless pubhc 
mterest is stimulated by full knowledge of progress and 
requirements the national collections, and science, 
must m the end suffer 

The duty of scientific publisher assumed by the 
Government does not end however, with the pnnting 
of pamphlets, nor ar.. its aims thus attamed , the 
question of distnbution is second only to that of pnnt- 
mg, and it is to this that we wish particularly to direct 
attention Fvery saentific worker is aware of the 
generous and even lavish free distribution of scientific 
publications earned out by Government Departments 
of the Umted States of Amenca , and one is tempted 
to speculate whether the activity and ongmabty of 
research now apparent there may not be due m part 
to this sustam^ appeal to the saentific mind 


926 NATURE [December 29, 1913 
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charged with a lavish or even generous distnbution of 
the scientific fruits its workers have culled It now 
appears that even the meagre distnbution of former 
years is to be curtailed, and a false notion of economy 
threatens practically to abolish the free circulation of 
government publications of scientific mterest The 
new pohey affects the three types of publications 
already mentioned m various ways 

In recent years the annual reports of the Museums 
have dwmdled until they have become dry skeletons 
scarcely worthy of distribution and quite unworthy of 
the great national mstitutions they represent Com 
pare them with the beautifully pnntcd and illustrated 
reports of the American State Museums Surely this is 
not the way to encourage the free ^,ivmg of the pubhc, 
on which the Amenc an Museums and our own so largely 
depend 

Ihe leaflets of the English and Scottish Depart 
ments of Agriculture were formerly sent gratis on 
pubhcation, from a standing list, to gardeners, farmers, 
and others interested m the checkmating of pests or 
the unprovement of cultivation, and the wide dis 
tnbuuon of these concise and generally up to date 
pubhcations played a great part in combating local 
pests, and possibly m preventmg the local pest from 
becoming a national pestilence Now to be received 
free each leaflet must be applied for in wnting and 
only one copy of any one leaflet is supplied gratis 
the free circulation as a matter of routme has ceased 

As regards research pubhcations the position is no 
less serious Mere also free distribution to workers 
mterested m hke fields has ceased, and scientific 
societies no longer receive copies m exchange for their 
own pubhcations Yet, curiously enough the scien 
tific worker m foreign countries is to be given a pre 
fercnce denied to his Bntish colleague, for foreign 
societies makmg exchanges are not to be pheed under 
the ban 

A still further rcstnction has been brought mto forte 
The circulation of the records of scientific discovery 
has always been greatly aided through the stnctly 
discnmmate distnbution, by the discoverer himself, 
of author’s separates , and most sacntific journals 
are still wiUmg to present an author with twenty five 
copies or so of an original contnbution But personal 
application to government suentific workers for a 
paiticular separate has disclosed the fact that, at any 
rate m certam important saentific departments, the 
allowance of author’s repnnts granted by Government 
IS limited to three copies, though mdeed if the published 
pnee of the pamphlet be less than one shillmg he may 
have SIX A jomt author, provided he has contnbuted 
more than a third of the research, is entitled to one* 
NO. 2826, VOL. 1 1 2] 


third of this normal allowance Could cheese-panng 
be more ridiculous ? 

It would seem that, m the desire to save a mite, the 
Government is m danger of losing a mountam The 
cost of a relatively small number of off pnnts, once the 
type has been set up, can scarcely be compared with 
the gam likely to accrue from a wide circulation of 
saentific matter of practical and economic importance , 
and m this respect the Government has duties to the 
pubhc and the scientific world other than those of a 
publisher cuntrollmg a purely commercial undertaking 
As the matter stands, government researches will 
contmuc to be made, and the results laboriously gamed 
by tramed and expert workers will be pnnted at very 
tonsiderable cost— and then consigned to oblivion m 
the cold storage chambers of H M Stationery Office 
or some other department 

I here is no suggesUon here that the Government 
should undertake wasteful distribution It has always 
seemed to us unnecessary that when an allotment- 
holder applied for agricultural leaflets, havmg m mmd 
garden pests he should receive also mstruction m pig 
and poultry keepmg m the values of farm manures, 
or m the financial affairs of agricultural co operative 
soaeties But this danger might be avoided by, let us 
say, groupmg the leaflets for free distnbution m dis 
tmctivc and homogeneous sections for particular classes 
of inquirers, rather than by the drastic step of abandon- 
mg altogether the method of free routme distnbution 
Perhaps short of the generous distnbution of saentific 
papers with which the United States have made us 
famihir, somethmg might be done by the wide arcula- 
tion of the penodical H M Stationery Office lists of 
Government publications from which scicpufic societies 
or mterested mdividuols might select and apply for 
such works as concerned their own field df activity 

In any event, the distnbution of Government publica- 
tions dealmg with matters of saentific mterest cannot 
remam as it stands at present , it is based upon a 
narrow idea of the importance of the spread of saentific 
knowledge, even upon a mistaken computation of the 
pecuniary v alue of suence How diametncally opposed 
It IS to the trend of enhghtcned opinion in Great Bntam 
IS indicated by a recent decision of the Carnegie Umted 
Kmgdum Trustees to maease still further their free 
circulation of expensive books to whatsoever mdividuals 
care to take up any senous study What is wanted 
is not less facilities for making saentific knowledge 
and achievement widely known, but more It is to 
be hoped that saentific soaeties wiU not permit the 
recent restnctions to pass unchallenged, and will umte 
to secure for the pubhc and for saentific workers the 
fullest publiaty for information of service to them as 
stimulus or as guidance. 
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The Physiology of Sex Determination j 

Tke Meehamsm and Physiology of Sex Determnahon 
By Richard Cioldschmidt. Translated by Prof 
William J Dakm Pp ix + 359 (London Methuen 
and Co J td 1933 ) 3ir net 

P ROF GOLDSCHMIDT gives us an object lesson 
m the way ui which -i single problem at the 
outset not apparently more important than a th usand 
others mav if pursued to its limit be made to y eld 
results of the deepest importance and tht widest 
application 

It has long been known to entomologists that crosses 
between different species and often ah ra of Lepi 
doptera frequently produce a number of sexuall> 
abnormal forms This was the startmg po nt of the 
mvestigation which has finally cnal led Cold 1 m dt t j 
make his import uit contnbution to the study f sex 
determination and mdeed to the problems f differentia 
tion m general 

Put m the briefest possible way we may sum up the 
results of hu twelve vears of work upoi the sexual 
abnormalities arising in racial crosses of the Cipsy 
moth (/s mantna dupar) as foil ws In the first place 
smeo moths have tw active sex (X )chromosomes m 
the male and one in the female the male determmmg 
factors are m double dose in males smgle dose m females 
The female determ ning factor Goldschmidt ha finally 
located m the Y chromosome— an interest ng fact 
smee the work of the Morgan sch ol on Drosophila has 
shown that there the Y chromosome is vi th ut influence 
upon sex determmation He has next shown tl at the 
strength or potency of the sex determm ng factors 
may vary and does actually do so m the different sub 
species and races employed It follows that when a 
cross 13 made the future distribution of the sex factors 
of various strengths both male and female determm 
ing tan be prophe led from what wc know of the 
behaviour of the chrom somes or in other words n 
Heo Mendehan pnnciplcs 

As to the mode of action of the female detennming 
factor we have the important fact that the "V must 
exert its effect upon the growing oocyte smee wc find 
that the female deternunmg factor (which is inbented 
purely maternally according to expectation) is effect 
ivelv present m males as well as females although of 
course m all eggs destmed to give males the Y 1 as been 
eliminated m the polar body If we are to draw con 
elusions It appears that some substance which Gold 
schmidt considers as of enzymatic nature is given off 
mto the oocyte m quantity proportional to the 
potency of the female detennming factor m the Y 
exerts effects m embryomc deyelopment proper 
tini>al to Its quantity It is clear that if this is fully 
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substantiated it gives us important dues as to the 
possible mode of action of chromosomal genes 

Bv these last facts we are mtroduced to the second 
part of the problem — the mode of action of the sex 
factors dunng development m contradistinction to their 
distnbution to the gametes and zygotes — a field where 
Goldschmidt has made his most si<nial contnbution 
What do we start with ? — the presence m every male 
moth of two doses of male determmmg and one dose 
of female determining substance whereas in the female, 
to the same quantity of female determiner there is only 
one dose of male determmer But since normally m 
spite of the presence m individuals of either sex of 
determmers for both sexes we get only the two classes 
mde and female we must say that (usmg the symbols 
M and !• for our two sex determiners) sM F whereas 
F M 

When different races were rossed abnormahties 
were produced Goldschmidt was in the first place, 
able to demonstrate that whatever the degree of 
abnormahtv (and all degrees ■«re possible) they fell 
mto two classes those which started their development 
os females but ended it as males and those which 
started it as males and ended it as females They 
thus have no kinship with the other mam type of sexual 
abnormalitv known m msects m which one half (or 
some definite section) of the body is of one sex the other 
of the other These latter animals are thus sex 
mosaics m space where 15 Goldschmidts are sex 
mosaics m time The term gynandromorphs should be 
restreted to the spatial type the term tntersex or 
better comecuttve intersex bemg used for the other 
The ongin of gynandromorphs is to be sought m an 
alnormaht> of mitosis wberebv an X chromosome is 
lost from one embry me nucleus hereas that of the 
mtersex is to be looked for m the faulty balance of 
sex factors 

It IS only m certam crosses that mtenexuahty 
appears An analysis of the families together with the 
above mentioned discovery of the transformation of 
sex dunng development m the mtersexes led to the 
following far reaching conclusions Broadly spealung 
most of the Japam e races of the species possess sex 
factors of high potency the European races of low 
potenc) Intersexes result (i) when a high potency or 

strong M (male determmer) is combined with a 

weak F— in which case the result is a ftmaU 
intersex or one which is genetically female and starts 
Its devebpment as a female but is later swntched over 
to maleness or (a) when two weak M s ace combuied 
wnth a strong F m which case male tnlersexes are 
found 

Further withm each mam group the separate races 
i may differ m regard to ‘he strength of their sex factors , 
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and this Will be reflected m the different degrtes of 
mtersexuahty resulting from different crosses 
These facts, and vanous mterestmg consequences of 
the facts, may be regarded as flrmly established It 
should be noted that there arc one or two local races 
which ha\e given curious results, which will have to be 
worked out m greater detail 
Goldschmidt s further argument is as follows The 
expressions ‘'aM>F ’ and “F>M” express only the 
conditions m the fertilised eggs before development has 
started The further facts can be exphuned only 
if we suppose that, dunng development, in each 
cell of the bodv sex controllmg substances are pro- 
duced at definite rates and that these rates are pro 
portional to the onginal quantities of the sex factors 
When for example, a strong M and a weak F are 
present together in an egg, not onlv is the difference 
F - M abnormally small but the rate of mcrease of F or 
of substances produced by it is lower, that of M higher, 
than usual As % result, the two curves eventually 
intersect , and of course, from this moment the 
mdividual, hitherto female, is switched over to the 
male t) pe of development, and a female intersex is the 
result 1 he degree of abnormality is of course deter 
mmed bv the relative rates of h and M production, 
and the consequent earlier or later mcidence of the 
mtersection point m the hfe history 
If the intersection pomt comes early enough, and the 
change to the " wrong ’ sex occurs before any chitmisa 
tion has taken place, sex reversal will he apparently 
complete, and we shall get nothing but one sex from 
our cross This does occur 
Let us suppose the sex reversal is from female to 
male Then, in the resultant all male broods, half the 
mdividuals should be genetically females, and there 
fore be of chromosome constitution XY instead of XX 
If mated with normal females,therefore,thcyshouldgive 
an abnormal sex ratio (aXY- ?? iXX= <J lYY 
—dies), as was pomted out m general terms by Morga.i 
and by the reviewer some tune ago Similar sex- 
reversal followed bv abnormal sex ratio in the next 
generation has smee been shown to occur by two 
mdependent workers in the frog, and now Goldschmidt 
has rung the changes upon it m Lymantria and has 
shown that m every case the results fit with expecta 
tion Thus the final somatte sex may be the opposite 
of the original t^gohe sex 

But we can go even further than that The reversal 
(total or partial) of the ongmal sex may be due either 
to genetic or to other factors In Goldschmidt’s 
moths the reversal is due to genetic causes — ^the 
fertilised egg contained mevitabl> withm itself the 
seeds of its eventual change of sex, m the form of a 
quantitative duharmemy of the sex-determinmg factors. 
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But sex may be upset by outer agencies by hormones, 
m the case of vertebrates, whether the experiment be 
of Nature’s (as m the Ftee-martm, the female mtersex 
of cattle, owing its abnormality to the male hormones of 
Its own twin brother), or of man’s (as m the remarkatfle 
castration and graftmg experiments of Steinach, Sand, 
Moore, Lipschutz, Goodale, and others) , by parasites, as 
m crabs and insects, or bymterference with the gametes, 
as m the increased number of males produced m frogs 
(Hertwig and his pupils) or trout (Mrsic) by over- 
npeness of the ova 

The earlier rigid belief that sex determination was 
entirely a matter of the chromosome constitution must 
therefore be modified Sex, in all higher ammals and 
m some plants, is normally determmed by the chromo- 
somes, but (as might have been foreseen) the normal 
agency can in certam cm u instances be overridden 

It is clear that, with the pomt of view arising from 
these facts, much that is both new and unpurtant has 
been gamed In the first place, we have the confirma 
tion of the idea, which had become established as a 
result of the work on Drosophila especially by Bridges, 
that sex determination was an affhu: of balance between 
genes contamed m the sex chromosomes and other genes 

Bndgrs b} the utilisation of tnploid strains, showed 
that in the fly, while the female detenmner was mainly 
lodged m the X (since here the female is XX, the male 
XY), male determmation was not an affair of one but 
of several factors, a disproportionate amount of m- 
fluence bemg entrusted to that or those m the dimmu- 
tive 4th chromosome Two Xs m the presence of 
three sets of autosomes gave mtersexes if onlv two 
instead of three of the 4th chromosomes were pre- 
sent, the mtersexes were of more female type We do 
not profess to understand Goldschmidt’s comments 
(p 99) - ' instead of speaking of the different 

qumitities of a sex factor he [Bndges] prefers to speak 
of a more or less greater number of factors Logically 
as well as physiologically this is naturally the same ” 

Although Goldschmidt has shown that his “ F ” 
substance is largely due to factors lodged m the Y 
chromosome, yet it may be ( onfidently predicted that 
numerous “ sex modifiers ” will be discovered m the 
autosomes 

Our second prmaple is concerned with development 
Goldschmidt’s idea of different rates of production of 
substances m the embryo u m itself very fruitful, while 
if hu correlation of the rate of production of the sub- 
stance with the amount of some imtial ferment con- 
tamed in the gene, and this amount with the “ potency ” 
of an allelomorph m a multiple senes,— if this is sub- 
stantiated, we acquire a new outlook mto the relation 
between Mendehan genes and their mode of action in 
development. 
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a cotrdation of some sort does exi^t between 
nfa developmental processes and nature of gene 
a]q>ean to be established, but whether there exists 
tie exact chain of events imagmed by Goldschmidt 
IS a matter lor further a enfication 
How valuable is the conception of rate of pro 
ducbon of substances in ontogeny is seen by the rapid 
application which it has found m other fields Crew 
has apphed this idea to the explanation of various 
puzilmg abnonnalmes of the reproductive organs to be 
found m mammals, and by so doin^ has remosed them 
from the lumber room where they lay labelled with the 
meaningless title of pseudo henniphruditism to a 
place m a coherent biological scheme It appears 
more than probable that the deterinming factor in 
Amphibian metamorphosis with all its curious vana 
tions from species to species is simply the relative 
rate of thyroid growth It will assurtdiv prove that 
the same concept will be of prime importance os regards 
the other endocnnc glinds m all their lunctions of 
growth regulation and of mituting new phases such as 
puberty In brief the ideas of ph)si(al chemistry are 
thus bemg introduced into embryology and dynamic 
ways of thmking substituted for static 
So muc h for the important positive results both of 
fact and theory which flow from Goldschmidt s work 
It remains to criticise some of his det ills 
Wc think It right m the first place to emphasise the 
fact that the well known airves illustrating the physio 
log) of intersex production (p 95) ire quite hypo 
thetical in their details— a fact not suffic icntly brought 
out m the text They could be drawn in a considerable 
number of quite other ways and stdl satisfy tb* facts 
In particular, this applies to the representation of the 
curve for production of female substance as rising 
to a maximum and then sinking agam This is of 
great theoretical importance if really true but no 
adequate discussion is given of the reasons for the 
adoption of this particular curve nor for tl e rejection 
of eg a curve which continued to nse throughout hfe 
The same mutatu muUmdu is true of vanous other 
of the curses presented later for other organisms — 
although here their hypothetical nature is made clearer 
We think that m many cases it would have been equally 
easy to employ the idea of alteration m su ceptibility 
of tissues to a constant stimulus (as exemplified eg 
m the alteration m susceptibility of Anuran limbs to 
thyroid at metamorphosis) instead of that of alteration 
in the amount of morphogenetic substance (mtensity of 
stimulus) 

We note the absence of reference to Haldanes 
interesting work (m reality a corollary of Goldschmidt s 
own prmciples) that when one sex is i^uced in numbers 
or abnormal m structure as a result of a vanctal or 
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speafic cross it is — not always the male or always 
the female, but— always the heterogametic and also 
wonder why plav is not made (pp ass 334) with the 
idea that sex Imked semi lethal factors account for the 
well known difierential elunmation of males before and 
soon after birth m man and other mammals — an idea 
which at least gives full formal explanation of other 
wise mcomprehensible facts 

In his discussion of human sexual abnonnaUties 
(p 343) the author has only been thmkmg in terms of 
his previous I ymantna scheme which will give greater 
or lesser sex transformation as a result of faulty balance 
of sex genes Crew s recent papers on goat and pig 
intersexuaUty suggest another and simpler explanation, 
m the idea of abnormally slow production of the mate 
h irmone but without anv swit h oi er from one sex to 
the < ther No reference is made to the classical work 
of Pezard on birds m which the effect of the gonad 
hormones upon growth mte i f sexual characten is so 
ably analyst 

These however arc matters of Lomparatively minor 
moment ft c mam thesis of the book stands and is 
of great value In addition various subsidiary topics 
arc diseussed with great lucidit) We especially com- 
mend the secti m on secondary sexual eharacters The 
treatment is not new but s > clear and incisive that 
alter reading it there sJiould be no excuse for the not 
uiuommon misconception that the mhentonce of such 
characters throws any light upon or is m any way 
correlated with the inherit mcc of sex itself save only 
that once sex is determined it controls the expression 
of one or tl other set of secondary characters 

The well known difference between the physiology of 
sex detcrmmation m mserts and vertebrates — in the 
former mlcpcndent ol all gonidial influence, m the 
latter put under this influence from a very early period 
of ontogeny the author correlates with the general 
shortness of hfe m msec ts as against its greater length m 
the higher group I his is an ext remel v suggest vc idea 
It will be interesting to see whether subsequent research 
upon the connexion of gonad and sexual characters in 
other mvertebrates will bear it out Finally after the 
mass of nonsens and a ague theorismg that has been 
written on the sex ratio we commend his chapter on 
the subject as an admirable tom 

It has seemed worth while to go into some detail 
regardmg the thesis and scope of the bcxik, m spite of 
Its having been first published m German three years 
ago smee here for the first time are Lngluh readen 
provided with a translation (which, smee Goldschmidt 
has incorporated recent work, is also a second edition) 
The book IS mtended for medical men and others, such 
as lawyers or sociologists, who may have occasion to 
study the problems of sex, as well as for the professional 
2 C I 
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biologist, and it is a fart, however unfortunate, that 
the great majority will not read a foreign language 
unless they must The translation is direct and ade- 
quate, and reads smoothly although a lew Germamsms 
might be t,ot nd of in a second edition 
Work on the problems of sex is proceeding so rapidly 
thu Doncaster s and Morgan s books on the subject, 
although not ten years old, are quite out of date We 
hue no hesitation in reiommending Goldschmidts 
work as the best existing introduction to the subject 
and tendenng our th inks to Prof Dakin foi his transit 
tion JllunS III kies 


Chemistry of Urea and Resins 

(i) Iht Chtniiflrv of Urea The Thtory of i/i Conslt 
iiitioH and oj the Origin and Mode of its formation 
lit Ii ing Organisms 11 ) Prol I mil A Wimer 
(Monogriphs on Ihot himistrs ) I’p xii + an 
(london Longmins Green ind (o 1923) 14V 
net 

(a) Synthetic Resins and their Plastics B\ Carelton 
libs Pp S14 (Ntw Vork The Chcmuil 
Catilog Co Im , 1923 ) 6 dolhrs 


(i)'^''lll monograph on urei differs somewhat 
A m scope from others of tius sems of which 
it forms 1 pirt inasmuch as it de ils almost extlusivclv 
with one compound Its importince however, in 
ammil ind vegetable life is uncjutstioned, md no one 
will feel that i whole \olume devoted to this topic 
IS in unncccssiry addition to biochemical literature 
The subject matter is divided mti two sections the 
first treits of the smthisis and constitution of urei, 
the second with its on,,m ind occurrence m Nature 
There is no one more competent to write on urea 
th in the luthor w ho for many y cars past h is attempted 
to unrivcl its structure \ c (insider ible portion of 
the first section is concerned with this problem and it 
must 1 c confessed that Prof Werner his made out 
a strong, cisc for the tiutimcru formuli 


/\ll, 

HV U C 

'OH 


MIj 

•i 


There is no doubt thit the mijority of changes which 
urea unde ry,oes with different reagents and by licating 
such Is the formation of biuret, and the convention 
of ammonium cyanitc into urea, which is rcjircsentid 
thus 


NH, .NH, 

H4N 0 CMl; + ;iIIN CC I 

H 0 (N^illM ( O 


may be equally well explained by the new formula 
Moreover, the formation of cyanunc acid and the 
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action of alkalis receive a much simpler mterpretation 
in this way 

(a) As a rule, an organic chemist, when confronted 
in the course of an investigation with a resinous 
product, is discouraged from examining it further 
It IS an amorphous, mtractable material which gener- 
ally defies crystalhsation and, consequently, the only 
satisfactory meins of purification It is therefore con 
signed to the scrap heap The technical chemist, on 
the other hand, whose business it is to manufacture 
vimishts and composite materials, such as pnntmg- 
inks, p ipcr and < loth size, linoleum, etc , far from 
despising such products, is able to utilise many so- 
callcd synthetic resins on a very considerable scale 
The volume under review gives a very comprehensive 
account m t onlv of the produc tion and use of synthetic 
resins , but ilso a detailed di scnption of the machinery 
used in their apphi ition He tells us that the 
diminishing supply of natural resins, or gMirr, as the 
tride prefers to call them has been viewed with ap- 
prehension during pist years by varnish manufacturers 
and other Urge consumers of such products " 

It appears that the introduction of phenol formolde 
hyde and cumarone resins has opened up a new field 
for the synthetic ore, “'ic chemist There is a amark 
iblc variety ot sulistances now employed and derived 
from such products os glycerin and phthalic acid, 
vinyl polymerisation products, urea and thiourea 
denv itives and sulphur phenol resins The author 
advises the chemist to scrutinise carefully every new 
resin he may obtain and record its formation Here 
IS a new and intrristmg field of operations, ind instead 
of feeling thwarted m his aim the organic chemist 
miy m futun turn what he formerly regarded as a 
fulurc into a possibly lucrative success J B C 

Microg^raphy as a Fine Art 

liotanual Pen Portraits By Prof J W Moll and Dr 
H IT Janssonius Pp viu+472 (The Higiie 
M minus Nijhoff 1923) 30 guilders 

I I w IS not until aliout the middle of the nineteenth 
century that descriptions of microscopical char- 
acters were introduced into treatises concerned with 
the identification of drugs Ihere are now sc^vcral 
books pnmarily designed for students of pnarmacy, 
but oaasionolly referred to by botamsts/^fio endeavour 
to demonstrate to their students that cy®" a knowledge 
of plint histology may have its econo™*® value Ihe 
volume by Prof Moll and his junior collaborator aims 
at givring greater precision to the de*^‘ ription of veget 
able drugs and therefore greate** aecuracy in their 
idcntific ation 

Prof Moll has devoted himself the 1 ist twenty 
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y«an to a subject which demands no little concentration 
of effort and an enthusiasm that is proof aj,ainst the 
dullness of tedious rouUne , he has devised a method 
of scientific description which he btliescs to be an 
advance upon all previous systems The technual 
value of this method can onlj be thorou|,hly tested b> 
specialists, but a mere botamst <an At least ippreriitc 
the soundness of the underlying prin iplcs ind the 
meticulous ittcntion to details Ihe tuthor is tj be 
con{,mtuhtpd on the su tissful complctirn of i labjur 
of love which IS a contribution of great s ilut to the 
pharmacologist and to all botanists whose aim is t> 
acquire an < rdcrly and thoroughly sound metlird of 
describing, plint structures 
An adequate desi nption of 1 pi int must tike account 
not onh of the 1 haraeters in which it differs from allied 
types but ilso of those which it shares with other plants 
Pen portraits urn U furnishing i summation c f chir 
aeters the rcplieement of sketches )f hibit ly clear 
desenptions Inscd on i definite scheme which is given 
m full and onstitutes a verv important fcatuic of the 
liook They do n t roly upon detailed anatiniicil 
drawings to supplement imperfe t descriptions a pen 
portrait if tlu roughlv made is self sufficient and at 
most needs onlv i well labelled diagrimmatic repre 
sentation of the plant organ under considciation it 
brings into the description as much is possible of 
what is now generally considered as lvelonf,mg to the 
domain of drawings and plastic models m othei words 
It lends t a make pictures more and more superfluous 
The diagrammatic illustrations arc exceedingly clear 
and c f a kind which might With advantage be adopted 
IS a model by authors of botanic il text I ooks 
The value of Prof Moll s methid was dimonstrilcd 
by the junior author Dr Jinssonius in his book 
published in 1906 on the miero„raphy )l Javin trees 
an extension of the same method to timlxir trees of 
other regions would lx. i gre at boon to botanists cspeei 
ally to such as are interested in the identi leation of 
fossil ingiospermous woods 
The preface which is much more than i preface in 
the ordinan sense gives a clear account of the history 
of descriptive botany, with special reference to micro 
seopieal Icatures and emphasises the imixirtance of a 
more defimte employment of the Linnean method m 
micrography Prof Moll considers thit the principal 
feature of the Linnean method is its c onformilv to a 
sequence fixed beforehand if it is rigorously followed, 
completeness is achieved ind nothing is omitted by 
chance A high standard is set, ind the guiding 
schemes, if the student has sufiieient faith and 
patience to adopt them, supply the means of con 
structmg pen portraits accorchng to the admirable 
patterns contained m this great work Most of the 
NO 2826 VOL. 1 1 2] 


volume IS devoted to descriptions of drugs arranged 
in alphabetical order— Amylum, Cortex, I lores, Foba, 
Fructuv, etc — and a full bibliography is added 
In illustration of the method, the headings of the 
section dcalmg with Cortex Cinnamomi may be 
give n macroscopic characters anatomical e harac ters, 
tolluwcd by a list of references epidermis, including 
measurements of cells cortex cork phellogen, phrllo 
derm primary c ortex endodermis stele including 
detailed description and cell contents of the tissue s , 
micrograpliv of the powder bust fibres and other cells, 
crystals starch grams etc A word of praise is due 
to the pul lishtrs for the printing and style of the bcxik, 
and to the authors for thtir decision to present their 
werk m well written I nglish \ ( StWAKii 

Our Bookshelf 

I ixt book of Agricullural Bactenohgy By Dr F Lohnis 
and Prof 1 B I red (Agri ultur il and Biological 
Publications) Pp ix + *8 , t- 10 plates (New York 
and London Mefiniw Ilill Book Co Inc 1933 ) 

Dr I r unis Vorlesung uber landwirtschaftlicher 

B aktcriolugie has for su lung been regarded as an 
essential text book that students of agricultural 
bacteriology will cspemllj welcome the excellent Fng 
lish edition of this work whu h the author )i is product 
m coll iboralion with Pro! I B Ired 
The authors devote the first portion of then work to 
a dtsc nption of the characteristic s ind general activities 
of micro organisms This p irt of the book contains 
useful chapters in which tlie general methods used m 
studying the org inisms ire dis ussed The second lialf 
of the bciok is devoted to the special fields of baeteno 
logy that touch upon the problems of ogneultural 
research ind pra tiee T 1 c re are chapters on the 
baetenology of silige hay and other food matenals 
on I ulk butter vnd cheese on the n ethods of sewage 
disposal on the changes involved m the makmg of 
farmyard manure and on the pro' lems of soil biology 
Tn these chapters tlie authors deal with their subjec ts 
with remirkablc eleimess I he verv different prob 
lems that arise in these fields of w rk mikc it very 
diflicult to connect them as tliough the v formed a smgle 
blanch of appl ed scien e It seems that the sequence 
of thought would have h en letter p eserved m this 
portion of the bo ik f the baetenology of soil had been 
cxinsidered before that of dairy prxlicts because m 
the former subject the problems involved so com 
plelcly cover the field microbiology that the authors 
have already been obliged to refer to the chief groups 
of soil boelena to illustrate the activities of bacteria 
in general In dealing with the baetenology ot soil 
and ot dairy products the authors discuss some of the 
special meth^s used in these ^elds of work In i 
later edition, the desenption of special methods might 
well be given m greater detail At present lack of 
standardisation m technique greatly lunders work with 
bac tena, and this is especially the case with soil and 
dairy baetenology A dctailwi desenption of the best 
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methods, given m such a well known text book would 
greatly assist the adoption of a uniform technique 
In the portion of the book devoted to soil bacteria 
the activities of protozoa and other micro organisms 
are menboned but greater emphasis should have been 
given to the close mterrelation that exists between 
bacteria and other organisms in the soil Hie close 
connexion found to exist in field soil between the 
rapidly changmg numbers of bacteria and active 
amcebte illustrates the fact tliat the bactena must be 
considered as i part of the complex population of the 
soil H (j Thornton 

Aftne I’ xamtnatton Questions and Answers Compiled 
from Examinations for Positions of Mine Inspector 
Mine Foreman Assistant Foreman Fireboss Hoisting 
1 ngineer Safety Inspector and Shower By Prof 
J T Beard Part i Pp viii + 258 Parts Pp 
VI + 259-546 Part 3 Pp V1+ 547-872 (New 
York and London McGraw-HiU Book Co Im 
1923) 3 parts 37J 6d 

Thi object of the work under notice is as stated by the 
author m his preface that of enabling candidates to 
tss successful cxamuiations for positions of responsi 
ility in coal mining and it consists of a set of answers 
to no less thin 2975 questions set m examinations in 
the various coal minuig states of tlie United States of 
America and in I anada for various grades of colhery 
officials Opmions will certainly differ as to whether 
this IS the iKst wav of qualifymg a man for the duties 
that he will have to perform after he has passed such 
examination it may readily be granted that a man 
gifted with an exceptional memory might get off by 
rote the whole of the answers to the questions given m 
these three volumes and would thus with ordm uy luck 
pass successful!) any of the exammations referred to 
but It is also very certtm that this fact wculd not 
qualifv him to hold a position as a rcspi nsible under 
ground c fiici tl 1 he educational v ilue of such a book 
IS therefore very questionable At the some time the 
work has bcin well done Prof Beard has been the 
Pnncipal of the Schoil of Mims International torre 
sprndeme Schools Scranton Pa Secretary to the 
State Board of Mining Txammers Iowa and has held 
many other positions that qualify him thoroughly for 
tlie work that he has undertaken and his book may be 
used with cv er> confidence m its accuracy It must 
however be borne in mind that coal mimng methods 
legishtion and nomenclature are so different m the 
United States from what they are in Great Bntain that 
m in) of tl e answers given would prove senouslv mis 
Iciling to British candidates for similar positions m 
the latter country 

The Properties of Matter By Prof Basil C Met wen 
Pp VI •+ 316 (London I ongmans Green and Co 
1^23) lOi (d net 

As a test book this work differs from its predecessors 
m the order of treatment of the subjects Commencjng 
with the hirst Law of Ttiennodynamics and the more 
general Principle of the Conservation of Energy a 
logical sequence leads to the study of the kmetic theory 
of matter which is most easily treated m connexion 
with the gaseous state The contmuity of the gaseous 
and liquid states supphes the natural transition to a 
detailed study of liquids and solids are dealt with last 
NO. 2826, VOL II2] 


of all The reviewer can recommend this order from 
his own experience m lectunng to university students, 
and IS of the opimon that the fint half of Prof McEweA’s 
book reaches a high standard of excellence Some parts 
of the latter half are not quite so satisfactory The 
chapter on capillarity seems somewhat elementary and 
does not contam many references to modem work 
The distmction between surface tension and surface 
energy is not well brought out The chapter on sobds 
IS very short and should be greatly expanded when a 
new edition is called for We hope the author will 
then mclude an account of the crystallme structure of 
solids as revealed by X ray analysis H S A 
Medical Climatology of England and Wales By Dr 
E llawkms Pp xiv+ 302 + 149 charts (London 
H K Lewis ana Co Ltd 1923 ) 25; net 
Lvery practitioner of medianc is frequently required 
to recommend a climate suitable for convalescence or 
for a chronic disease few doctors can acquu^ from 
experience the geographical and meteorological know- 
ledge to enable them to give adequate consideration 
to this important detail of treatment Dr Edgar 
Hawkins provides a volume on the subject based on 
his own experience and the information derived from 
numerous meteorological pubUiations The mam 
arrangement of the t^k is geographical therapeutic 
indications following the descriptions of the geology 
and chmate of various distncts and towns There is 
also a separate chapter on therapeutics of the English 
climate m which the classification is based on diseases 
In one appendix the health resorts are tabulated 
according to seasonal suitabihty and m the other the 
waters of the various Spas are desenbed 
In spite of the complexity of the subject mformation 
with regard to locality or disease can readily be found, 
and reference is facihtated by the mclusion of a large 
number of meteorological charts and the addition of a 
well prepared index The book will be of considerable 
value to physicians uid others interested m medical 
climatology 

The Elements of Co ordinate Geometry By S L Loney 
Part 2 Tnltnear Co ordinates eU Pp vm + 228 
(London Macmillan and Co Ltd 1923 ) 6s 
This port of Prof Loney s Co ordinate Geometry 
contams m order chapters on cross ratio geome^ 
tnlmear and areal co ordinates tangential equations 
reciprocation projection and mvanants of conics 
Methods of teachmg geometry have advanced consider 
ably in the last twenty years and the arrangement 
adopted by Prof Loney would scarcely be accepted as 
the natural one now Tnlmear and a^ co ordmates 
are here mtroduced from the purely metneal pomt ot 
view Now It would be more customary to read the 
chapters on projection and reaprocation first and then 
to treat tnlmears and areals as particular cases ot 
homogeneous co-oidinates 
Coming from an expenenced teacher of mathematic 
the book gives all necessary assistance to a studen 
readmg its subject matter for the first tune m the ordi 
treated Abundant examples are given but those 0 
homogeneous co-ordinates mdude a greater proportio 
of metneal questions than a present-^y t«i^er woul I 
endorse {eg pp 85 87, Nos i, 2, 6, 7, 16, 17 20 2 
* 3 . 24) 
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Letters to the Editor. 

Tht Editor does not hold himself responsible for 
opinions es^ssed by kts correspondents Aeither 
tan he undertake to return, nor to correspond with 
the eonters of. rejected manuscripts intenied for 
this or any other part of Nature No noh e is 
taken of anonymous commumcatsons ] 

The Gorilla’s Foot 

With regard to Mr Aktley s cast of t |,onIla fsot 
discussed m Naturf of No\ ember 24 p 758 1 note 
that Sir Ray Lanket>ter did not wilt until he had seen 
the cast which ue sent to the Hntish Museum (Nituial 
History) but his Tgain made the followmi, charges — 
(i) The picture of the cast of the f xit m Mr Akeley s 
book In Brightest Afnca p 24 gave a mis 
leading or distorted view of the cast and w is m effect 
an example of bad photography (2) 1 he gonl! i foot 
as represented by the cast differed in appt irancc from 
all preiious pictures of and statements al nit the 
gonlla s foot an 1 w IS misleading chiefly because it 
Old not show the great toe in i divergent position 
it also differed m appeal ance from flu photogriph of 
another gonllis foot figuied by \1 clcy in the same 
book (p 231) m which tlu great tr w is sh mn m the 
flexed and ibduttcd pcsition (3) Ilunforc Aktlcy 
had himself supplied tht rcfiitaticn f his claim that 
his ginlla s foot w is different from my other yet 
discncrcd (4)lhatitis highly improbabli that 
Akeley s photograph of the < ist correctly n pres nts 
the foot rf i normal spe ics 01 vinitj of girilli 
As to (i) I hue already stitcd (NArtRi N \im 
ber 24) that the ph t< graph published in Mr Akeley s 
book gavi i vciy fair view of tlie cast in question 
and after a careful le examination of the facts I will 
add notl ing to th it statement except th it Mi 
Akeley has i dtstn edly high reputation liased upon 
many yens of expcninte both in photographi g and 
in making anatomic il casts ind nec Is no warmng 
from my one as to the precautions to be observed 
m such work 

As to (2) neithi r Mr Akeley nor 1 eycr asserte 1 that 
the c ist in question showed the hallux m the position 
that it probably assumed when the ammals weight 
rested upon it I quoted Mr Akeley s statement 
that the cast wis taken in the relaxed condition of 
the foot after rig r mortis had passed away and I ilso 
noted that the hallux could no doubt be more or less 
abducted Ihe cast was mule within twenty four 
hours after death in a cool moist climate The foot 
was cut off from the leg the muscles and ligaments 
being relaxed and was placed in a hollow m tae ground 
with the solo facing upw ard The foot ind its digits 
were not posed but were allowed to assume the relaxed 
position After being hghtly soiped a thm coating 
of plaster was then appli^ and allowed to set in order 
to prevent distortion by the weight of the piaster 
No other outside pressure was exerted in any direction 
when the plaster was poured around Ihe whole 
operation was conducted with exceptiona' care to 
avoid distortion 

The outstandmg feature of Mr Akeley s cast is that 
It shows that in the relaxed condition the hallux 
assumed a position of lesser divergence so that it was 
more nearly in line with the other digits In this 
connexion it is pertment to state that Dr D J 
Morton is now studying the anatomy of the foot of 
another one of Mr Akmey s adnlt gonllas and finds 
that the arranmments of the internal cuneiform and 
first metatarsal bones are such that it is possible for 
the hallux to be drawn into the position sbosm in Mr 
Akeley s cast Dr Morton has also fisund that m Mr 
Akeley s as well as in other adult specimens the distal 
MO. 2826, VOL 112] 


ends of the metatarsals of all the digits are twisted 
upon the shafts at difierent degrees m such a way as 
to make the volar surfdices face more directly down 
ward whereas in infant gorill is the volar surface of 
the hallux is tilted toward that of the other digits 
this arrangement being still more pronounced m the 
chimp inzco After extensive companson Morton 
concludes that the infant gonlla foot retains more of 
the pnmitive arboreal charactcnstics while the adult 
gonlla foot shows numerous man lik< adaptations 
not found in the chimpan/ee 

Vs to (3) Mr Akeley never claimed that his 
gc nlla s feet wire diflcrent from all others previously 
lescribed Such may yet prove to be tne case in 
legard to tl detailed proportions and minor charac 
teis of the foot but it has not vet been asserted by 
cither Mr Akelty or myself 
As to (4) the ongmal foot from which the cast was 
mule has not yet been lomporcd minutely with the 
other gonlla feet collected in the s ime general region 
but after i prehminary comparison there seems no 
re ison to bnnd the individual as representing an 
abnormal species or variety 

In bncf Mr Akeley s cast can be misleading only 
to those who lead into it more tha 1 w is cl iimed for it 
or who do not realise that a gonlla s hallux may 
issumc i positir n other ths 1 1 1 it hgured m the 
previous IiUriture of tlie siibje t A carefully mode 
cast of this km 1 is of greater sciintihc value than any 
photograph ol the same object because it represents 
the olijcct m the rtund and without photographic 
bstorticn A good cast such as this uniutstion ibl> 
is giv a mdisputal le evidence of f 1 t 
In conclusion Sir Rav Lankesters stitemcnts in 
his book Grc at and Small I hings about the sigm 
htance of the differen es bctwicii human ml anthro 
p 1 1 feet suggest that he is one of stvi ral emine it 
poisons (including Mr H G Wells) who do not see 
that the hum in foot is an in itoniical palimpsest m 
which the I iter record of a long tcrrestnal life is so 
deeply impressed that it his largely olisci red the 
uncierlying older record of a previous arboreal stage 
with a disc rgent hallux This is not a theory but 

a well founded inference from the many facts that aie 
now being ex imincd by Sir Arthur Keith Dr Morton 
and others Wiiiiam K Gregory 

American Museum of N itutal History 
New York December 7 


PsychO'AnalysU and Anthropology 

Rfferring to the letters m Nature from Dr 
M ihnowski (November 3) and Prof I Uiot Smith 
(November 24) on this subject I should like to make 
three remarks 

(i) While agreemg with all that Prof Flliot Smith 
s lys as to Totem and Taboo and that Freud failed 
to acquaint himself with the es’^ential facts and 
associations of which he wiites this is by no means 
the case with all of his disciples while even in Totem 
and Taboo thwe is stre s laid on the quality of 
ambivalence m savage bchef and custom which if I 
judge nghtly had not previously been sufficiently 
^predated by anthropologists It may be that Iw 
Elliot Smith has recognised tl is in bis irticle in the 
Montst which 1 have not had the opportunity ifi 
re^mg 

(a) 1 rather doubt whether time will bear out Prof 
Elliot Smiths contempt for typical symbols Type 
dreams — that is identical dreams bavmg the same 
meaning attributed to them — certainly occur among 
peoples genetically and culturally remote Thus to 
take an example quite superficial reading and the 
kmdness of friends m supplymg references indicates 
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thit the tooth losing dream occurs in Lurope and 
among Nagas Mali>s and Chinese also Ashanti 
and that in each case it is taken to mean the death of 
a near rc lativt (Ashanti loss of near fnend) More 
over this meaning fits will with the individual 
significance coramonl} recognised by analysts namely 
the fear of castration 

(3) The question of Universal Symbolism is of 
course the crux of the wholi in itter Arc the findings 
of analysis for the individu il applicable to the social 
unit to which he belongs and if so do they a^ apply 
to other groups w hieh m ly be genetically remote > 

Those interested should shortly have the oppor 
tiinity of he inng the problem examined from the 
psycho inilytic point of view for l>r hmest Jones 
h IS eonscnteil to re ul i p iper upon this subject before 
the Koy il Anthropological Institute on luesilay 
1 el mary 1 j T ickets of idnnssion will willingly be 
sent to non members of the Institute interested in the 
subject who should applv to the Assistant Secretary 
Kojal \nthroiK>logit il institute so (.re it Kusscll 
Street N\ < 1 C O Silicman 


Malaria and Anopheles fuaestus In Mauritius 
rvRiv in i<).. I was aske 1 In the Sccntiry of 
State for the t oloiiies to undertake in \nophcIinc 
aiil anti luilini survev 111 the islind of Miuntius 
I leceptcl this niission and hil the jile isiiic of 
deioting ten months ef intensive investigation to i 
sur\<\ of unusual interest 

1 rioi to in\ \ isit to M iiintius i v nicwhat siniil ir 
suniy hid been made in i n)h by Sir Roinld Koss 
Majoi Tow hr md Mr d 1 mine re/ ele Chirmoy The 
vduibit woik they itioinphshoel md the many 
intciesting observations nude by them art recorded 
in Koss s report entitle I Pievention of Malini 
in M luTituis (I ondon \\ iterlow and Sons leioK) 

In the course of their woik Koss fowler ind 
dlnitiicre/ tit Cliaimoy nndc an extensive survey 
of the mcsquitocs of Maiintius which resulted in the 
collection of tl e folk wing specie s 


Oin Komi n<i ati rt 

1 U) rl\)i hui mauritianu Diruty de Grantl 
I r< &. 11 mnitn / <lt t h irmoy 
- hl\ nn < (f ji / phoru ) ifaht riitobald 
j AneWi) I us niaiuli/ lip (lies 

4 Siui nnia u t stripti \\alktr 

5 S/e; niMafaiitta 1 iliritiiis 

0 (iilx/alt^ni Wcideniinn 

7 Cilti U^ril Daruty di Crindprt A dim 

mere/ dc (. li iinKiy 

8 ' ( thx ni null rius ? 

«) Cul A atl fu lis ILmmere/ dt Charinov 

10 Cul X r tl il li d I minerer dc ( h irmoy 

11 Cul X f In d 1 mine re / tie Charinoy 

MoiiiiN KoMrNei siLRi. 

1 fw pi lis niauntianus Diruty de Grandprd 

Adi nimcrc/ le C h irmoy Very common 
i An pi Use stalls Theobild \ try common 

3 An pluks matulipalpis Giles \eryrare 

4 ■itdls albi pictus Skuse 
<5 Aides argentiiis Poirot 

6 Cuh X faiigan h ibncms 

7 Lut la tignpis Daruty de Grandpre & dFm 

merer dc ( h irmoy 

8 * CuUx antiuhonm ^ ? 

0 Orthopod Miyia arbor u ills d Lmmtrer dt Char 
moy 

i«j Culex still ns Weidtmann 
11 Atdes mgerinsis Theobald 


M luntius at tbo ICC id 1 probably d 11 to an 
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>d im Iff tlenuMquitoool 
rr r in idcotific ii n 


It will bo seen from this list that three species of 
Anophehna: were found and I have added th» 
remarks made by these mvestigatois relating to the 
prevalence of the Anophehne species 

By experimental work m Mauntius Ross was able 
to prove Ihit of the three Anophehnes A eostahs 
was f>asily mfccted with malaria and could be 
regaided as the chief vector that 4 maurUtanus ap 
parcntly txiuld not be experimentally mfected witii 
malaria and by much additional evidence could to 
regarded as mcapable of malaria transmission whde 
owmg to the great ranty of A ntacultpalpis which 
these investigators state was then the case there 
was no opportunity of obtaining A maiuhpalpts m 
numbers sufficient for experimental work Its 
presence in Mauntius wis therefore considered of 
no practical import ince at the time 

Basttl on these discovenes Ross indicated the 
plan that should lx adopted for the institution of an 
anti nialan i i impaign in M luntius Unfortunately, 
his recommendations were not thoroughly carri^ 
out and although much useful work was done by 
the I malts itioii of streams and the abolition of 
swamps 111 ni my parts of the island the success of 
the cimpaign was vitiated by the neglect of equally 
important Anophehne breeding pi iccs and in ni iny 
cases by allowing the completed anti anophehne 
works to reveit to natural conditions 

Consequently fourteen years ifUrw irds malaria 
in Miuiitius w IS as bid is ever— a fiit winch 
togclhir with the tolillv insanitiry stitc of the 
islinil led the (lovcrnoi Sir Utsketh Ikll to decide 
to ask the Colonial Otticc to apixiint an expert in 
tropical hygune to visit the islind and indicate the 
necessity meisuns for the correction of the miny 
serious defects 

I he Secretary of State for tin Colonics calleil upon 
Di Vndrtw Balfour to imdcitakc this mission and 
Dr B ilfour left for Mauritius m 1 cbuiary i >2 1 Ihc 
utterly insinitirv stati of the islind md the very 
largt number of si p irate probli ms with which B ilfour 
h id to conUiid irc fully set out in his i oniprehcnsive 
report entitled Report on the Medical and Sanitary 
Matlcis in Mauritius uui published bv the 
Colonial Offirt 

With regard to milaria in the islan 1 B ilfour 
speeddy siw that for renewed ittorl igainst the 
Anojihelm c it w is essential to know nion of tho 
bionomics of Atuphiles costall the spicics then 
thought to 1 e the only species lesponsiblc for the 
intensely mahnous condition of M mritius His 
view was thit it w IS highly important to know 
whether thi sjxues did or did not hilxrnatc during 
the wintir months it least it the higher iltitudcs 
of the island so that future woik might take into 
account this most important f ict 

On his return to I ngland iialfuur reconmiendcd 
that invcstigitions to determine the bionomics of 
A a stalls shoulil to unilertakcn I therefore left 
I ngland for Mauritius early m igaa to carry out 
this work 

lor the first four months ifter my arrival m 
Mauritius (then the winter months) my stiff and I 
gave undivided attention to the work of detcrmmmg 
whether Anopheles eostahs exhibited hibernation 
and we were successful m showing that liibemation 
did not occur either at the coast or inland — a matter 
that IS fully dealt with m my report to to published 
shortly by the Colonial Office 

During the work on A eostahs much to my surpnse 
I discovered that in spite of what Koss had said m 
i«jo8 Avophilis nictcuiipalpts was now to be found 
in very large numbers all round the island and up 
to an altitude of 1200 ft 

Later with more time to devote to further studies 
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after A cotUUts and the hibernation problem had 
been settled my assistant and I while searching a 
marsh near Port Lonis were astonished to find a 
larva of A funestus further search in this marsh 
demonstrated that A funestus wis here in largo 
numbers The fact that A funestu\ luid not been 
recorded from Mauntius before in spite of the work 
of the previous investigators coupled with the 
proximity of the marsh to Port I ouis -where ill 
ships enter Mauritius — led me to assume tliat the 
species had only recently been imported I immedi 
ately appro lohed the Officer Administering the 
(jovernment for authority and funds to abolish this 
marsh and by the copious use of p iraiiin castor oil 
mixture while hundreds of men tore up the weeds 
by drainage and filling in operations within a few 
days the marsh was changed into dry land 

Control of all the nearby waters — fortunitely few 
— ^\ias mstituted and no lirva apjieired in these 
w atcis A few days later w hih I was in amvers ition 
with one of the chief mousliqutcrs (mosijuito scarchtrs) 
— an Indian who had been trimcd by Koss and 
lowltr — this man told me th it he thought he rc 
mLinbered having seen similar hr\ l while Koss was 
inthcislind at bchonfcld M irsh kiviire du Ut input 
in tin 1101 th 

I qucslioncd him further pointing out thil it w is 
dilliiult to unumber tht appear met of lirve after 
the host of 15 years but he setinul so ciitaiii 
that I dcspatihed him to Sclionftld t» stinh 
Schonftld M irsh is rither iin tssiblt v mo 15 milts 
fiom the marsh it I’oit Toms and is tin mm had 
to go on foot it was two day s 1 itci before ht rt tunud 

SN hen lit got back however he biought with him 
six larve ot 1 fumstm Mv assist mt and I at oiiee 
left foi Sehonfeld M irsh in my motor c ir t ikmg the 
man with us ind after seirching ioi two hours m 
this txUnsive marsh 1 distoverctl a lirvi of 1 
fumstn time for myself 

On my return to lort Louis I issued instnietions 
that ill mousUquiers should divide up ind pr teed 
to all pirts of the isliiid and seareh only toi 4 
Juiu Iwi Iwo weeks litei 1 luni lus had liten 
reported fiom piactieilly cvtiy distiiet of Miuntius 
but the numbers found were surpiisiiiglv few 

t then deuded jxr onally to undertake the study 
of the bioiu mu s of the sjitt its and 1 it last f 1 
as I liivt fullv desinTCd in my repoit— tint 4 
Junestui (\isttd in Mauntius in prodigious numlitrs 
111 somi loeihties aetuallv outnumbtiiii„ 4 c stUt 
I he fuliiic to distuvei the lirve in mimlMrs befoic 
was due to the fact thit the vibritions tiansmitted 
througli the e irth by the trt id of the st i ehers w irn 
the) livv e of danger ind they ill tint to tlie nuts 
rf the vegetation to whieh they cling or ettn climh 
a few niches up tht damp surfact'i f thi kavts winch 
dip into the walei Oiuc this fact hil been dis 
coveied thoiis inds of vl yi/Bcibis laiv e could always 
be had m suitible breeding places 

I iiiidertook experiments in malaria transiiussioii 
by A fune-^tui, intl A mamlipalpn in the island and 
found that the former species could very eisily l>e 
infectetl ind that A nutrulipalpn could also be 
infected without much diflic iiltv f onsequently 
instead of A costahs being the only vector of malaiia 
in Mauntius there ate ni reility three vectors 
A costalts A funestus ind 4 matuhpalpts 

Now there are two theones tn account for the 
malaria m Mauntius 

(1) That A costalts land A funestus and A macult 
paipts ?) have existed in Mauntius fur eentunes and 
that it was only the importation of large numbers 
of Indians to work m the sugar-cane industry 
bnngmg with them in their blood the parasites of 
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malana that caused the extensive infection of the 
local anophelines 

(2) That prior to i86s when the first considerable 
outbreak 01 nulana (’) occurred no anophelme 
vector existed m the island and that it was only 
by acculcnfal importation of 4 costahs (4 funestus 
ind A macult paipts^) then that Mauntius became 
in ilarious 

I’crsonally I am incbned to favour the hrst theory 
blit the following expenenu shows how imjxissible 
it is to be dogniatie 

towards the end of my work m Mauntius heanng 
th it the sisU r island of Kodngues w as free of malaiia 
I obtained sanction from the Officer Administenng 
the Government to piocccd to Rodngues in order to 
investigate this report 

The island is so small that it wis possible with 
the assist incc of thne skilled helpers to seircli all 
the streams ni irshes and pmils No Anopheles were 
to be found and no else of malaria ae (pared in 
RiKlngues existed although on the other hand I was 
ihlc to find persons with all tlirce spicus of the 
m il in i plasniodi i in then blood which they had 
icquind by former residence 111 Mauntius 
llie islvnd of Kohigucs lies miles to the cast 
ot Miuiitnis ml is visitel legularly though only 
every 3 4 months by the Goveimnent supply steamer 
fiom Mumtius On this ship whieli is birthed 
m Port Lemis 4 e stabs w is found even dunng 
my voyage ind it seems obvious that the only thing 
thil leeoimls for tlie fiet that ^lumhclmcs haye 
not bee 11 introduecel mfo Rodrigues is tli it the island 
IS oinple le ly surroundcel by an i xt nsi\ c and ri mark 
alle eoril reef luntimg from (> miles seaviard 
which femes ill vessels to anchor it Ic ist miles 
fiom shore Moreover i st ady wind ii m the south 
ilniost iiivmibly blows across the uland from the 
shore leross the anchor ige 

In my lejxirt I have described these investigations 
it length but I am m the meantime isking Sir 
Ron lid Ross if he will be gen 1 c nough t ) add any 
remarks he m iv c lie to m il e on what tin s( mv estiga 
tions have shown Malcolm F MAcf.Rrron 
Welle 111 1 leld 1 aboiatory Wisley burrey 
(Wcllcomi Bure in of bcientifie Research) 


JiiisL iinestigitims appi ir ti me to be both 
U mtieally and pi i ticaUv impo. i int I he question 
is wlMtlicr A fitni tus iiiteied Maiiitius after my 
visit m I »oS Maioi C F P how lei ind mv 
self weie in the islinl fiom Novembei 20 1907 
until 1 ebni iiv s iqeS tli it is during tin summer 
Of course wi could not lu ike anYthmg hi a com 
plefe survey of the misquit les in that tim but wo 
were given the issistiiee of Mi Dhmmtie/ de 
Charmoy the iceoi iphshed entoraoligist of the 
island ml curitor of the museum and were also 
provided with ten m mstiquiers th it is trained 
mosquito men Our uim ipal investigations were 
made close to the 1 1 iirion 1 Marsh at Phanix — which 
w IS lU lined m i }o8 >ut Majoi Fowler and Mr 
P I mnierc/ investigated much further afield than 
this It IS therefore most surpnsing that we did 
not once come across A funestus I remember that 
when I first found A costalts m the island I expected 
to discover A funestus pretty shortly partly bJ?cause 
we had found them in association m Sierra I eone 
(where indeed we had discovered and named A 
funestus) and also because we heard tint both 
mosquitoes abounded in the ncighbounng island of 
Madagascar It seemed surpnsing to me that only 
I one of these Madagascar Anopheles had managed to 
dnft into Mauntius Moreover we heard that it 
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was absent fromHhe island of R6umon where ^ eostaits 
was present I understand that Mr MacGregor 
found A fwiestus m numbers dunng the period of 
summer when we were in the islind but in addition 
to all this It IS most remarkable that Mr DFmniere/ 
who w IS appoinie 1 in charge of the antimalana 
measures after we left had not dctecti d this mosquito 
duiing all these years The most likely inference 
appears to mo to be that A fune^tu’^ has been im 
portwl q^uite recently I wonucr whether it has also 
appear! d m Reunion 

In my report I discusstrl the qutstion whether 
milaiia hui been introduceil into Mauntius and 
Reunion in 1866 7 (as was the case) by the intro 
duction of large numbers of coolies fiom India or 
by the mtroduction of A co^tahs and I preferred the 
latter theory Against the coohe theory there was 
the fact that Indians had bcin pouting into both 
islands long befoie those vcirs 1 thought it more 
hkely that A coilalts h id been brought in some time 
previous to 1866 possibly bv some ship If therefore 
A fumclus has been a new introduction this hypo 
thesis of mine will be further supported The entire 
absence of Ixith species from Rolngues is mother 
ct ntimiati m 1 he most likely picture appears to 
me t be tl it all three isl inds were Anopheles free 
up to iSf 5 or so but that two of the islands have 
bctoine inh < ted since hy shipping from Mad igascai 
I ui derst ind ll it lx th species irt absi nt from In h i 
but 1 INC not betn following the recent liter iturc 

It IS \eu lisappi inting tint all tie antinulina 
measuies idvised by me have l>een allowed to fall 
intr ileyaiue in '\fauiitius and I have leiig been 
c iivinced tint inti mosouiU work will not be pi iperly 
came 1 r iit in Bntish (lomini ins until strongci dis 
cithiie IS cnfoiccd Konaid Ross 


Methods of Chemical Reactions 

Thj general scheme of a chemical transformation 
can bo reproduced by the equation 

*iA.RtC. +*,AiB.Cy +Ar,A,R,C, 1 \ 

;,A.B,C, I-/* 

ABC represent chemical elements or groups of 
elements which are transferred as whole complexes 
from one side to tlie other of the chemical equation 
(1 e NH, SO4 NO, etc ) We shall call these groups 
of elements for short the ele^nentids of a chemical 
eejuation the chemical elements ire thus the simplest 
elementids It is evident that in determimng the 
nunil er of elementids of a chemical eouation the 
minimum rule must be observed— that is the elements 
must bo brought together mlo groups so that the 
number of these groups (elementids) shall be the 
sm illest possible Hie composition of those groups 
must fulfil one condition that their number taken 
IS a wide and foi each formula individually should 
be tht same on the right and on the left side of the 
chemical equation In most cases the problem of 
determimng the elementids is simplified by the fact 
that tie number of elementids is the same as the 
number ( f elements 

a b c d etc as usual in chemical equations are 
numbers show mg how manv times a given element 
(or dementi 1) occurs m the composition of a chemical 
compound h quation ( i ) contains molecules composed 
of all elements of a given chemical transformation 
of course the absence of some elements m the com 
position of a particul ir chemical molecule is expressed 
by making the corresponding multiplier (» e a or 6 
or c etc ) equal to zero 

X, X, X, also y, y, y, etc are the numerical 
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coefficients to be detenmned by chemists using 
chemical equations 

To determme these coefficients algebraically ac 
cording to the rule requinng an equal number of 
elements on both sides of a chemical equation we 
can wnte 

x,a +x^ 4 x,g + -y^m +yrf +y,» + 

^ xjg + =yi>» +y^ +y,M + 

Xto H X J + x,f + +y^ f y.tu + 

In calculating thq numerical values of the 00 
efficients x, y, Xf y, etc as required by stoichio 
metry the followmg rules must be observed first 
all the coefficients must bo whole and positive 
numliers the coefficients must not have a common 
divisor Ihis last condition is satisfied by giving 
the smallest possible whole number to the coefficient 
of the molecule occurring the least number of times 
in a chemical reaction 

It follows from the senes of equations that the 
number of elementids of a chemical equation corre 
spends to the number of separate e<inations servmg 
to determine the necessary coefficients and the 
number of heterogeneous molecules (separate sub 
stances) taking part m a chemical reaction corresponds 
to the number of unknown quantities Hence 

In tht stmpi I cate the number if separate sub 
stance taktni, part in a rhcnncal rtaction will be 
gr ater I y one unit tl an the tiumi er f elementi h 

To illustrate this wo shill give several chemical 
equations 

(a) Fwo ilements ant three subsftn es An example 
of the simplest reaction is the formation of water 
(two elements H and O and three substances H, 
O andH,0) 

ib) fhree elements or elementids and four substances 

(I) 2C,H40, t-Zn Zn(C,H, 0 .), f H, the three 
elementids are Zn H and C,H, 0 , 

(c) I our elements and fix e substances 

4S+6NaOH »2Na,S+Na,S,0,+3H,0 

(d) Five elements and six substances 

2 Si(NO,), |- 6NH,Cl-aS^ClJ^ ?N,+U, l 12H4O 

(e) Six elements and seven substances 
K.Ci. 0 , 4 6 HI 1 aH.SO, K.SO, +Cr (SO4). 

+7H,0+3l, 

More complex chemical equations contaimng more 
than SIX elementids arc comparatively rarely met with 
in chemistry 

We sliall now mvcstigate an example m which 
seven elements and eight substances take part m a 
reaction 

x,K/k>(CN), +x,H,SO, ^yXoSO, 4 y ,K,SO, 

4-y,(NH.r,k). 4 y.C 04 -v,C 0 ,+y,S 0 , 

By solving the algebraical equations corresponding 
to this chemical reaction we get the following 

2K,Co(CN), 4-24H,S04 =aCoS04 f 3K,S04 

f 6 (NH«)^, 4 -iiC» 4 -CX), 4 -i 3 SO, 

Thu reaction u so complex that even Prof 
Treadwell who did not know of the algebraical 
method of finding the coeffiaents wrote the equation 
wrongly from the stnctly stoichiometncal pomt of 
view Hu rendering of it was as follows ^ 

2K,Co(CN), 4- 4- i2H,0 -aCoSO, 4-3K,S04 

+ iiCO 4-CO, +6(NH4),^4 +^i 

* Tnvdmll Aiulytlcil Cbambtijr vol li 
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Here there are seven elements but nme sub 1 ins the number of new conditions by n as in the phase 


stances One need not be a profound mathematician 
m order to understand that accordmg to the scheme 
of a chemical reaction evolved by us Treadwells 
example just given contims in the equation of reaction 
substances the coefficients of which m certain limits 
can be arbitrarily changed Such substances ire 
on one hand HjSOi and H,0 on the othei *it). 

Thus if we express the number of tlementils ly 
the letter I the number of chemical substances 
takmg part in the reacUon by the letter &I wc shill 
get for the simplest case of i chemicil cqu ition the 
expression 

M L t I 

We have looked through i number of chcmicil 
works and have found no exceptions to this niU 
The seeming exceptions carefully analysed were 
found to bo only complications substantiating the 
rule announced In the well known Analytical 
Chemistry of Prof Ircadnell (vol i) out of 1241 
reictions 688 follow directly the rule announced 
NVe shall show below thit the seeming exceptions 
ire only more complex cases 
I et us consider a first possible comphcation it is 
evident tint by addition of two or sevcril clicmical 
equations we obtain a new chemicil cquiticn bit 
1 more complex one to find in this case the applu 1 
bUitv of the simplest rule governing i simple chemical 
reaction a special in U> sis is required 

I et us consider the case ot clout le decomposition 
which from a chemical point ( f view consists of two 
reactions 1 reaction ot comt mation and a reaction 
of decomposition This complication iffects adversely 
the immediate appltcabili^ of the rule announcccl 
In this cise the number of elemcntids increases but 
the new elementids give algebr iical equations result 
mg m the same solutions as those given by the number 
of ecjuations demanded by the rule I M i so 
that to find the necessary coefficients it is sufficient 
to take only the algebraical equitions according to 
our rule To demonstrite tms we will take an 
example 

x.AgNO, I y.HXO, 4 y,Ag,S 

Here there ire the following equations for Ag 
X, -ayt for NO, (elcmentid) r, Vi for H jv, y, 
ITiese suffice alrc idy for by tiking i , 1 we obtain 

Xj -2 X, -I and y, t It is pcissible to inikc an 
equation for sulphur *, v, I ut this equation gives 
no new data and can only scr\e to control the pre 
ccchug equations 

Here is another example • of a complex reaction 
8KC10, 4- 24HCI aKCl 4- X 2H,0 I yCl, 4 6C10, 

The corresponding simple reactions arc 
KC10,+6HC1 KCl f3H,0 f-aCU 
3KaO,4-6HU -3hUH 3H,0 4 6C10, 

Addmg together the last two equations and dividing 
throughout by the factor 3 common to all the co 
efficients we obtam a more simple expression than that 
given above for we get 

3KC10,4-4HC1 aKCl 4-2H,04-C1, 4-200, 

' Here again the new condition regulating the 
decomposition of chlorate of potassium will be 
expressed ba the quantit itive analytical data of tho 
percentages in the reaction products of chlorine and 
chlonne moxide These last examples show already 
that as in the application of the familiar phase 
rule the appearance of each new condition m 
creases by one the number of substances Designat 
• ftndwdl Aaalytlcd Chdiilitir voLi 
NO 2826, VOL 112] 


rule we get for this case the expression 
M,-L4-i H** 

As in the familiar case in the application of the 
phase rule we can designate as non x anant chemical 
reactions those follow mg the simple rule M - L M 
as of course the formula, for these reactions do 
not admit of a vanation of coefficients A chemical 
reaction obeying the rule M, L-t-i 4 -m haS n degrees 
of freedom 1 bus tho reaction above investiratod 
of the action of sulphuric acid on K,Co(CN), d 
written ucording to IrcadwcU will have one degree 
of frcidom (inter relition of the number of molecules 
H,0 an I SO,) t e for this case n - 1 and thns 
M, I 4-2 Accordingly in Ircadwell s equation we 
have Ml 9 and I 7 

Ihc reictions of hydrogen peroxide when hydrogen 
peroxide acts as i reducing agent show this 

i^i^kP+*.H.O. y,ll O I y,0, )-y,\g 

In this case I 3 (» < Vg H and O) M=5 « « 
AgO HO H/) O, and \g It would seem that 
this IS an exception to the rule but actually there 
IS no exception is the last t pi ition is subject to a 
new con lition the qu intity of hydrogen peroxide 
and the quantity of silver oxv le ire determmed bv 
the fact tint the molecule of ox>gen is formed by 
one atom of oxvgcn taken from the hydrogen 
peroxidi in 1 one atom of the silver oxide Algebraic 
illy *his condition can be expressed by puttmg 
Xi 2, The solution is then quite definite 

I astly let us investigate the i ase of reactions 
often met with m organic chemistry where a small 
number of elements forms a great mans substances 
We will take the riecompositii n by water of the alloy 
of iron ind carbon at high temperature and pressure 
3! e,C, 4-4,H,0 py c,0, 4-t 4-y,C,H,. 

I V4C.H1., 4- 

An immediate application of the rule Mail 4>i 
can be made only in the case of the formation of 
one hvdr arbon (case of double decomposition) as 
in the decomposition of the carbide of aluminium To 
the other case the rule M, -L 1 r 4-n must be applied 
as each new hjdrocarboi must bo characterise by 
quantit itive analvticdl data showing its percentage 
in the reaction products m ordoi to able to wnte 
a stoichiometnc illy correct chemical equation 

The expression M, L4-1 4 *» and the simpler one 
M — L-l-i form the basis for deducing the algebraical 
equations necessary for the detenmn itio 1 of the 
eimation coefficients of a given chenucal reaction 
rho general number of algebraical equations will be 
equal to «4l where I is the numb^ of equations 
corresponding to the number of elemcntids and n 
IS tho number of equations whnh must be deduced 
to meet n spcci il ronditions 

All the rules given in this paper can be formulated 
also by a single expression 

Ma^A 4-1 -(-« 

where A is simply the number of elements taking 
part in a given chemical re iction 

Wl KlSriAKOWSKY 

Petrograd June 1923 

Mectaaniam of the Hydrogen Chlorine 
Combination 

Ihk object of the present note is to desenbe some 
work m progress here on an attempt to test directly 
the Nernst theory {Znt LUctrochem 24 333 1918) 

2 C 2 
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for the very wide deviation of the hydrogen chlonne 
combination from the Einstein photochemical equi 
valence law Nemat postulaten that the primary 
action of the light was to spht up the chlorine mto 
atoms and that these were able to react with hydrogen 
molecules accordmg to the equation 

Cl-i-H, HQ+H 

and that the atomic hydrogen formed again reacted 
with chlonne 

H+Cl, HCHCl 

and that this cycle was repeats 1 over and over 
Hence i quantum of hght energy was able to cause 
a very gi^t amount of combination He showed 
that all these reactions proceeded with a free energy 
decrease and hence were possible reactions 

We are attempting to put this theory to a direct 
test In our expenments atomic hydrogen generated 
by Wood s method (Trans Roy Soc loa A i iqaa) 
IS led into a mixture of hydrogen and chlonne and 
if the theory is correct an excessively larae amount of 
h)rdrogen chlonde should be formed To determine 
the amount of atomic hydrogen at the moment of 
reaction the same procedure is used substituting 
bromme for chlonne It is known that the hydrogen 
bromine reaction does not give excessive yields of 
hydrogen bromide and Nerust has shown that the 
reaction 

Br+H,-HBr+II 

will not take place spontaneously Ihe hydrogen 
and clilonne are at a parti il pressure of about i mm 
each and care is token to prevent illuminati in of the 
gas mixture from the distharge tutxg U has been 
shown so far that atomic hydrogen will travel a 
distance of 15 cm from the discharge tube when the 
pressure is i mm If chlonne be permittei to meet 
the hydrogen stream at this point direct combmation 
takes place at room temperature in one expenment 
the yield of hydrogen chlonde was 10 per cent of the 
hydrogen used This amount would seem to excecl 
greatly tliat due to the atomic I ydrogen present 
although so far no direct determination has been 
made of this quantity A I Marsiiail 

H S lAYLOK 

Prmceton Umversity Princeton New Jerse> 
November 7 


Remarkable Ascending Currents at Melbourne 

Remarkabif ascendmg currents were observed 
dunng a pilot balloon ascent at Melbourne at ii 00 
hours on Pnday October 26 1923 Heights were 
determined by means of range finder readings and 
should have no error of conseiuence The fmlowing 
table gives the results of the ascent 



At the first reading the balloon was too near to be 
observed with the range fin Icr Ihc rite of ascent 
should have been 100 metres in 4; sec nds accordmg 
to I S Dmes 8 formul i but for the particular tjpe 
of balloon used range finder observations indicate 
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that the actual rate is about 90 metres Shortly afttt 
the fifth observation the balloon entered thm cloud 
but could be seen for some time longer 

Between the second and last reading the air in 
which the balloon was travelhng ascended at the rate 
of 4 metres per second while b^ween the third and 
fourth the ascendmg velocitv was 8 metres per second 
On a number of occasions when cumulus cloud was 
forming ascending rates of 2 metres per second over 
considerable ranges have been observed at Melbourne 
but nothmg approaching the velocities shown above 
had been encountered previously It will be noted 
the upward current was at times such that no 
raindrop could descend through it A remarkable 
feature was that the cumulus doud which was forming 
rapidly at the tune was doing so not m isolated masses 
but m an almost contmuous sheet No cumulo 
nimbus was present Above the cumulus layer 
alto cumulus was moving from 252° 

As regards the general situation an anticyclone 
was passmg to the northwards movmg rapidly 
Durmg its passage across the contment the anti 
cyclone had decreased m mtensity Melbourne was 
coming under the mfluence of the succeedmg low 
pressure trough Ihe recent weather had been 
characterised by these fast movmg anticyclones the 
intervening depressions being very poorly developed 
I his weather is one of the pronounced drought types 
Fdward Kjusor 

Meteorological Bureau 
Melbourne 
October 29 


Long Range a Particles 

In a letter to Nan ri of September 22 p 435 we 
stated that in addition to the a rays of range 6 97 
cm radium active deposit emits particles of ranges 
)3 II 2 and 133 cm respectively It has since 
bwn found that in duldition to the a rays of ranges 
4 8 and 8 6 cm thorium active deposit emits partides 
tf ranges 113 (previously recorded by Rutherford) 
15 o and 18 4 cm respectively and that the emission 
if every lo* o rays of range 8 6 cm is accompanied 
ly the emission of 2io 47 and 55 particles of the 
above ringes In the case of actmium active deposit 
evidence of particles of range greater than 6 3 cm 
was found but the sources available were not 
sufhciently mlense to allow their range to be deter 
mined with accuracy 

By a method devised by Sir Ernest Rutherford we 
have satisfied ourselves that the long range particles 
from radium active leposit are o rays 

Polonium has also been examined and found to 
emit small numbers of particles of ranges 6 i±o i 
ioo±oi and 131*02 cm respectively m addition 
to the mam group of a rays of range 3 93 cm The 
relative numbers in these new groups are at present 
being determined from the brightness of the scintil 
lations it is considered that they are a rays 
1 h Batis 
J Stanlfy Rogers 
Cavendish Laboratory Cambridge 
December 15 

Continental Drift and the Stressing of AfHca 
In reply to Dr Evans s letter under the above title 
m Nati re of September 22 p 438 may 1 say that 
I too shall be surprised indera extremely surprised, 
if further work m Uganda does not disclose lEe 
existence of at least some normal faultmg with a 
north and south strike showmg the former exis^ce 
of east and west tension Compression m one area 
seems to imply tension m another and it is not very 
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probable that Africa has always been on one side 
of the equation But one would expect that had the 
continent been predominantly in a state of tension 
evidence of the fact would not be diflScult to find m 
U^da 

True there is no reason why a change of con 
ditions may not convert a true nft valley formed in 
a period of tension into one boun led by reversed 
faults But it may also be observed that it is certain 

that tension operating on a nft formed by a thrust 
action would accentuate the features provided tint 
the bottom of the valley was not prevented by 
subterrmcan support from smkm^ Compression 
would do the same without the last proviso while 
some such factor as coolmg at depth woul 1 achieve a 
sinular result without the assistance of either tension 
or compression if the faults were reversed 
There can be no shadow of a doubt that the bottoms 
of the Uginda nft valleys have sunk and that too 
very considerably What has happene I beyond this 
it is impossible for any living soul to say with absolute 
certamty at present but no theory of the nft will 
pass muster if it leaves Ruwen/in hanging in the 
air and if it fails to explain why planes of weakness 
to tension have not been utilised 

Assuming a nft block (by w Inch I mean the mass 
between the nft features) boundc 1 by reversed faults 
to sink something must happen to the vdlcy sides 
either one or both wdl subside as a whole or great 
Imcs of normal faulting will api.e vr in the count^ on 
one or botli sides or th se two th ngs may hippen 
in combination The first of these alternatives 
appears almost to the entire exclusion of the second 
by I ike Ubert m Binjoro the scconl largdy to 
the exclusion of the first is seen along the eastern 
side of Lake C eorge Moreover normal f lulting may 
appear in the nft block itself B it all those things 
in iy equally be const luent upt n settlei lent of i 
nft block boundel ly iiormd faults 11 us it is 
easily seen that step faulting is not ad tissible as 
evidence as to the n it ire of tl e fractures that initiated 
the nft 1 he solution of the Great Rift Valley problem 
must be sought m fact m places like H myoro wh re 
step faulting is almost completely it sent 
Dr hvans who combines Wegener s general 
I roposition with a tent itive theory of the moon s 
birth would expect (subject to the tnith of the latter) 
Ihe chief penod of tension in Afnea and ts sir 
roundings to hive existed in Mesozoic ind early 
Kainozoic times but this is precisely when so 
Prof J W Gregory argues (and I agree with him) 
Afnea was being hunched up by compression 
As to tlie d ite of the moon s birth or the manner 
of it I am not qualified to speak with ny authc nty 
but I shoul 1 have thought tli it had it taken place as 
late as the Carboniferous period the p irting at 1 ist 
would have been catastrophic Also I im tempted 
to ask (not eontroversiall> but as one seeking in 
formation) why if the bulk of the atmosphere was 
attracted towards the protruding mass of the moon 
our satellite has now no atmosphere worth mentioning 
Did the moon eseape without air or water or may it 
not be that it once possessed Iwth self elaborated very 
long ago as those of the earth in an early stage of 
Its individual career ? Maj not the ibsence of 
atmosphere bo mdicativc of completion m the life of 
a body of a stage the span of which is a 

function of the sphere s mass ? 

I fear that 1 have somehow created the impression 
that all the major faulting in this part of the world 
is more or less north and south This is not so In 
Bunyoro certamly and one has reason to beheve 
elsewhere a series of very large east to west faults is 
traceable This is clearly brought out in a structure 
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map of part of Bunyoro prepared by Mr W C 
Simmons a few years ago Judgmg by the manner m 
which they cut oS the norm to south fractures the 
east to west faults are the younger though both 
are very ancient 

I believe that the word nfl was originally 
applied to the Great East Afncan fracture trough 
which is quite a different thmg from an ocean covered 
area produced by the drifting of contments Rift 
valley faults will still remain nft valley faults whether 
thev turn out to be normal or reversed otherwise 
nft valley must disappear from our nomenclature 
shoul 1 my hypothesis prove true 

I thoroughly agree with Dr Evans s remarks with 
regard t ) the value of speculative hypothesis and 
as he remin Is us It will only be when we have all 
the facta before us that we sh Ul be able to solve with 
my sssurance the problems presented by the present 
configuration of the surface of the globe 

E J Wayland 
Mahy iro Lake George Uganda 
November 3 

Mrs Hertha Ayrton 

In Nature of December i there appears under the 
atxve heading an obituary notice of the late Mrs 
Avrton which I regret to say is m some matters 
inc( rreet and misleading The article is in unusual 
one for in it the wnter ventilates his own grievances 
ag i nst h 8 s 1 calle 1 masters (The Oty and Guilds 
Institute) and dispar iges and belittles the work and 
abilitus of his lifelong colU igues To wnte m this 
strain abiut dead fnends is in my opmion reprehen 
sible an I it is to be hope I the example will not be 
followe 1 

I rom reading 1 rof Armstrong s article one would 
gather tl it Mrs Ayrton ha 1 little onginality and that 
all the scientific uork she di 1 was due to her husband 8 
lead Neither mference woul 1 be true as is proved by 
the inventions she made before she met 1 rof Ayrton 
ind the ( nginal work she came 1 out after his death 
In cot nexion with the latter Mbs Ayrton took out 
ei^ht patents between 1013 and 1918 

The te Pr f Ayrton tola me on several occasions 
tliat wltn Mrs Ayrton took up the study of the 
electric aic he left the subject entirely alone so that 
there she uld be no exe ise for any one giving him the 
credit for her work and u hen lecturing to his students 
on the are he made similar statenents os many of his 
} ipiE can loiibtlcss confirm it is indeed very prob 
able thit Inf Armstrong heird anal^ous remarks 
from J lof Ayrton s own lips T Mather 

37 Wyatt Park Rd 
bticatham Hill SWz 
December 10 


A Waltalnft Mouse 

Ir may perhaps be of mterest to record that m 
some recent expenm nts in crossmg mice there 
appeare 1 in a htter of seven (s If coloured champagne) 
a female which exhibited all the symptoms associated 
with the Japane waltzing mouse of which Yerkes 
made a fairly exhaustive study It is dex^ 
rotatory if the term be permitted It is not yet 
old enough for reproduction Both parents have 
however since producetl Utters the female to a 
Dutch marked male the male on a Dutch marked 
female hve and four respectively but all are normal 
nor out of eighty mice recently bom to other couples 
have I bad any other that waltzes 

G W Harris 

The Royal Automobile Club London S \\ i 
November 25 
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Egypt as a Field for Anthropological Research.^ 

Bj Prof P 1 Newberky M A , 0 B E 


I f has often been stated that civihsition m F},ypt 
spread from the south and tonsidenble stress has 
been laid upon the fx t that many prt dynastie and 
early dynastic remains have been found in tpper 
Fgvptm the regie n between hdfu and Hums espeeially 
at llicnkonpolis ind Naqadx and north of Naqada 
in the neigWxiurho id of Ahjdos Opposite Edlu is a 
desert route leading to the Red Sea at Kuft opposite 
N iqada is the beginning of the road Itadm^ to koser 
thi port on the Red Sea It lias been thought that the 
people who brought culture to Egspt reached the Nile 
Valle> b) one or by Ixith these routes trim i Gods 
T and situated somewhere down the Red Sea co vsl 
But through lut the whole history of Egjpt culture 
has alw lys eomt from the north and spread southwards 
From 1 studs of the monuments if the First Dynasty 
that hid been liund at Absdos and elsewhere in Upper 
Fgspt 1 Ncntured neirK twenty scars igo to suggest 
the cMstenic m pre dsnaslie times of a Delta tivilisi 
ti n which m culture was far advanced beyond that 
of Uippe r Lgv pt and I pointed out that it was prolnbh 
to a Delta civilisation that the Dvnastic Egyptians 
owed their svstem rf wnting I w as led to this cm 
clusi n bv the follrwin^ facts Although many pre 
dynasti ccmetencs had been thoroughly explored m 
Upper Egvpt no grivt had vulded n single fragment 
of hitrc„lyphic writing The only inference that can 
be drawn from this is thit lucre glyphic writing was 
unknown or it all events unpractised I y the in 
h ibitints of Upper Egypt btf ire Dynastic times On 
the other hand the disc ivenes at N iqada literakon 
polls and \bydos hod shown us that all the essential 
features if the Egyptian system of wnting were fully 
developed at the begmning of the Iirst Dynasty 
Hieroglyphic signs were already in full use as simple 
phonograms and their employment as phonetic 
complements was well established Determinative 
signs are found beginning to appear in these early 
wntin„s, but as Frman and Gnffith have noticed 
even as late as the Fifth Dynasty their use was very 
restricted in the monumental insrnptions although 
they were common m the cursive and freely wntten 
texts of the pyramids At the very bcgmmng of the 
First Dynasty the numencal system was complete up 
to milhons and the Fgyptians had already worked out 
a solar v e ir of 365 d ays This was indeed a remarkable 
achievement 

These fi ts are of f,rcat s^mlicane e for it is clear 
that the hier glvphic system of writmg as we find it 
at the beginning of the 1 irst Dynasty must have been 
the grow th of m iny intccedcnt iges and yet no trace 
o the eirlv sti„es of its cvoluli 11 have been found on 
Upper E^vpti n s il Tliert is no dear evidence, 
however that the system wis borrowed from any 
country Jutsidc Fr,vft the fiuna and flori of its 
charaeters give it even ippe iraiiet f bcin^ indigenous 
It is appircnt therefe rc that we must seek the cradle 
of the Egyptian system of hieroglyphic wnting else 
where th^ m Upper 1 gypt and is the fauna and flora 
of Its characters arc distinctly Egyptian, the pre 

^ From the Pre^ de ti*0 Add e « del red o Se t o II (An brupol gj) 
of the Brrti h A«ot et on «t 1 ve po 1 on S«| ten t er 17 
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sumption is that it must be located m the Delta An 
important indication as to the ongmal home of Egyptian 
wnting IS giv en by the signs which m histone tunes, 
were used to designate the pomts of the compass 
1 he sign (or cast was a drop shaped ingot of metal 
upon a sacred perch and this was the cult object of a 
elm hvm„ m pre dynastie times m the Eastern Delta 
The sign for west was an ostnch feather placed m 
a scmieircular st md and this was the cult object of 
the people of the Western Delta 1 he sign for south 
was a scirpus reed this was the cult objei t of a clan 
whiih dwelt on the east bank of the Nile a little above 
the modem villigc of Sharon i m Middle 1 gypt The 
country south of the apex of the Delta w is known as 
Tv Shema Reed Eand It must theafore have 
been at some p int north of the apex of the Delta that 
the scirpus retd was first used to designate the south 
It must also have been somewhere m the Central Delta 
that the cult objeets of the peoples of the F astern and 
W estem Dell a w ere first used to designate cast and west 
leir the Delta being the early home of wnting 
another faet ha to be taken into < onsidcration 1 both 
the 11 IS god w os to the F gy ptians the god of wnting 
and It was to him that they attnbuted its invention 
the principal seat of his worship m histone tunes was 
llemiopohs m Middle Fgvpt But Ihoths ongmal 
habitat was situated m the northeast comer of the 
Delta where in pre dynastie times had resided on 
Ibis elan The tradition that named Thoth as the 
god md inventir of wntmg would therefore point 
Delta wards This tradition is significant also m 
another way Although we cannot doubt that the 
Egyptian system of wnting was evolved in the Delta, 
the germs of wnting may have come into Egypt from 
Western Asia ua this north cast comer of the country 
In this connexion it may be pointed out that the 
hieroglyphic signs icr right and left were the 
same as those for west and “ cast the Fgyptians 
who evolved the hieroglyphic system of wnting 
onentated themselves faemg south 
It IS remarkable that so little is known about the 
early history of the Delta Few excavations have 
been timed out there md nothmg of pre dynastic, 
or early dvnastic tunes has so far been brought to 
light from the eountry north of Cairo We do know, 
however that before the omval of the Falcon kings 
from Hierakonpolis m the south Middle and lower 
Egypt had been probably for mmy centuncs united 
under one sceptre and that before these two parts of 
the country were united there bad been a Delta 
Kingdom which had had its eapiul at Sois The 
names of some of these early kings are preserved on 
the Palermo fragment of the famous Annals 1 ablet, 
and the list there given would alone be enough to prove 
how ancient the Delta civilisation must have been 
There was certainly nothing comparable with it m 
Upper Egy pt m those far off days 
What were the physical conditions prevailing m the 
Delta and in the regions to the east and west of it 
immediately precedmg the amval of Menes in Lower 
Egypt ? For the eastern side the evidence is cxceed- 
mgly scanty, but there is one fact which is significant 
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The chief god of the eastern nomes of the Uelt 1 1 1 the 
Pyramid Age was Anzet) a pastoral deity who was 
the prototype of Osins He is represented as a man 
holdmg in one liand the shepherd s crook and in the 
other the goatherd s ladamstenon There ( an be little 
doubt therefore thit in the Listcm Delta there lived 
a pastoral people who pissessed flicks of sheep and 
goats, and this is evidence r f i certain amount of f,rass 
land In the Centril Delta at the sim« penod there 
lived a senes of clans amon^ whi h a Bull ( Ian was 
predominant In histone times in 1 „)pt the ox is 
often figured roaminj, in papsnis ind retd marshes 
and It ma^ be that the ( entral Delt i mirshes supported 
herds of domesticated cattle 
Much more is known about the wtstem side of the 
Delta It the time of Mcnes It formed I believe part 
of what was called 1 ehenu land at all e\ ents this name 
was given to the region immedi itda ti the west of the 
Canopic hr inch of the Nile Here < in be no dtubt 
that this part of the countrv was 1 verv lertile and 
prosper! us region in thi penod immediaUK prt edmg 
the lirst Djnisty Its nime ignilits Olive lind 
and we utuallv set these trcis fi„urid with the name 
of the < juntrv hi ide them on a pre dyn istic Slate 
Pilette on this Paletti above the tries are shown 
oxen isscs an 1 sheep of the type liter kn< wn as 
ser shetp It was Mcnes the hiltonking of I pper 
L„vpt who e nnuered the people of Tehenu land 
This conquest is re orded on a small ivory cylinder 
that was found at Hierakonpohs Another record ef 
the southimcr s tnumph over these people is preserved 
on his famous Slate P ilette here the Upper 1 gyptian 
king IS depicted smitin,, their chiiftain whilt tn the 
verso of the samej’ilettt is the tone of a ftstiv il at 
the fircat Port whieh w is pcrliaps situated near the 
Canopi branch of the Nile The matt hcatl >f Mencs 
which IS now in the Ashmolcan Museum at Oxford has 
a stent t irved upon it whith shows the king issummg 
the Rtd Crown of Siis and the inscription a c mpany 
ing It rttords that he had captured I’oooo pris ners 
400 000 oxen and i 422 000 goatv I his n mense 
number of oxen and goats is clear evidenci tint the 
north western Delta and the region to the west of it 
(Tehenu land) must have included within its boundaries 
very extensive grass lands 
The history of this part of the Delta is most obs ure 
Dunng the period that tlipscd from the end of the 
Third Dynisty to the beginning of the Twenty third 
when Tefnikht ippcars upon the scene we have 
scarcely any information about it What was happen 
mg at Sais and other great cities in the north west of 
Egypt dunng the penod from 2900 to 7 aoBC ? There 
IS an extrvordmiry luuna in our knowledge of this 
part of the country The people living there were 
certainly of Libyan descent for even so late os the 
time of Herodotus the inhabitants deemed themselves 
Libyans, not Egyptians and the Greek histonan says 
that they did not even speak the Y gyptian language 
The pre-dynastic people who inhabited the greater 
part of the Lower Nile Valley were apparently of the 
stock as these Libyans There is a certam class 
of decorated pottery which has been found in pre 
dynastic graves from Oizeh in the north to Kostamnch 
m the south On this decorated pottery are figured 
boats with cult objects raised on poles Altogether 
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some 170 vases of this type arc known and on them 
are 300 figures of boats with cult signs Of these, 124 
give the Harpoon ensign 78 the Mountain ” 
ensign and 20 the Crossed Arrows ’ ensign These 
cult objects all survived into histone times, the 

H irptxin was the cult object of the people of the 
M ircotis Lake region the Mountam md Crossed 
Arrows wore the cult objects of the people dwcllmg 
on the right bank of the ( mopit branch of the Nile 
Ihus It will lx scin tliat out of 300 boats figured on 
vises f nmd in grxvts in the I ower Nile Valley south 
of Ciiro 222 belong to cults which can be located in 
the nonl western comer of the DiKi At the begin 
ning of the histont penod the cult objects of the people 
of the north western Delta im luded (1) the Harpoon, ’ 
(2) the figure of eight Shield w ith ( rossed Arrows ” (3) 
th< Mount im md prt bablv (4) the ' Double Axe,” 
ind (<5)1 Dove or Swallow With the exception 
of the H irpoon ill these cult objects are also found 
in ( rctc X fat t which is significant m view of Sir Arthur 
Fvinss remark to the t fleet that he considers the 
possibility of some actual immigration mto Crete of 
the older Lgyptnn element duo to the first Pharaohs 
The H irjio n it shoul 1 be noted is the prototype 
of the bident and liter of the indent of the Libyan 
god Poscikn litre in this western side of lower 
Lgypt IS in ilmtst wholly unexplored fiald for the 
anthropologist 

T hive alrtxdy referred to the pastoral deity Anzety, 
who m the Pynmid Age was ihitf of the nomts of 
the I istein Delta Among all the nome gods he is 
thf only one that is figured m human form he stands 
eret t holdmg in lus nght hand the shepherd s crook, 
and in his left the goatherd s ladamstenon On his 
head is i h cm ite object that is connected with goats 
In the Pyramid Texts Anzety is entitled of 

the Listcm nomes md these included the onnent 
one of tl Oxyrrhynthus fish where later the ram or 
goat was the chief cult animal Neither the domestic 
ated sheep nor the goat eon be reckoned as Fgyptian 
m ongm , they both came mto Egypt from Western 
Asia We have therefore m this pistoral deity 
Anzety evidence of immigration fiom the west 

Among the cull obje ts of the utics over which the 
god Anzety presided were two which, 1 lieheve, can 
definitely lie refemd to trees that were not indigenous 
to the soil of Fgypt but to byna One ol these cult 
objects IS the so called Ded column This was one 
of the holiest symbols of the Fgyptian religion It 
has four cross bars at the ti p like superposed capitals 
Sometimes a pair of I uman eyes arc shown upon jt, 
and the pillar is draped sometimes a human form is 
given to it by carvmg a grotcsiiue face on it robing 
tlie lower part emwning the top with rams horns, 
and addmg two arms the hands holdmg the crook and 
ladamstenon hrazer has suggested that this object 
might very well be a conv cntional representation of a 
tree stnppcd of its leaves That it was, m fact, a 
lopped tree is I bcheve certam In the Pyramid 
Texts It is said of Osins Thou receivest thy two oars, 
the one of jumper (twn) the other of td wood, a^ 
thou femest over the Great Green Sea The deter 
minative sign of the word id is a tree of precisely the 
same form as the Ded column that is figured on early 
Egyptian monuments %t it has a long thin stem 
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This tree name only occurs, m msenpUons of the 
Pyramid Age and it is mentioned as a wood tliat was 
used for making chairs nnd \anous other articles of 
furniture In the passage quoted from the Pyramid 
Texts it IS mentioned together with jumper ind the 
latter was employed in cabmet m-ilong etc at all 
penods of Igvptian history There is no evidence 
that juniper ever grew m Fgy pt but we have numerous 
records c f the wo^ being imported from the I ebanon 
region The rd tret as. we see from tl e ditermmative 
sign of the name had honzontally spreadmg branches 
and was evidently some species of cr niftr No conifers 
however are known from Fgvpt tie sd wood must 
therefore have bten of foreign importation \s it is 
mentioned with jumper which we know came to I gypt 
from Sv na it is possible that it t ime from the same 
region Am mg the trees of the Lebanon there are 
four that I ave honzontally spreadmg branehes 1 hese 
arc the cedar ((e/rm lihant) the (ilician fir Ptnn^ 
lancto and the honzontal liranclicd cv press (C«/>rew«f 
sempeniretii var hor ontalrs) 

Much mis on iption it prtsent exists with regard to 
the Lclanon ( edar bcciuse tl c name cedar is 
apphid t ) a large number of wo ds wl i h arc qi ite 
distinit from it and the wi od whi h we gtnerilly nil 
(tdar {t g the (cdar of oir rcdir pen ils) is not 
true eedar at all I ut Virginian jumper The wood of 
tedrm hbam is light and spongy of i reddish white 
(olour very apt to shnnk and warp badlv bv no means 
dural le and in no sense is it valuable Sir Joseph 
Hooker who visited the I ebanon m i8f o notes that 
the lower slopes of that mountam region bordtnng the 
sea were c vered with magmficent forests of pmc 
jumper and cypress s tint there was little inauee 
ment for the timlwr hewtn of ancient times to iscend 
6000 feet through twenty miles of a rocky mountam 
valley to obtiin cedar wood wlich hud no particular 
quality to re ommend it Tl c cypress pine and tall 
fragrant jumper of the I eban m with its fine red he art 
wood would have been f ir morepnred on every account 
than the cedar Ihe vd tree w is I believe the 
horircntal branched cypress which is common m the 
wild state In the Middle Ages this tree was believed 
to be the male tree while the tapermg come al shaped 
cv press was considered to be the female 11 is is an 
mtcresting fact because there is some evidence to 
show that the tipenng variety was the symlol of 
llathorlsis while the honzontal branched one was 
the symbol of Osins 

N t far from tic eitv (f Osins m tie Delta was 
Iltbyt the modem lichbeyt el TIagar Its sacred 
name was bitter Ihe Romans tailed it Iseum It 
was the ancient st it of I is worship in I gypt and the 
rams of its temple to that goddess still cover several 
acres of gr und in the ncighlMurhood On the analogy 
of other sacred names of cities the pnmitive cult object 
here was the ntr pt Ic This was not an axe as has so 
often been s ippiosed but a pole that w as wrapped 
around with a land rf coloured cloth tied with cord 
half way up the stem with the upper part of the Ixand 
projectmg as a flap it lop Dr Onffith conjectured 
that It was a fetish f g 1 bone can fully wound round 
with cloth but he noted that this idea is not as yet 
supported bv any ascertained facts As a hieroglyph 
thu wrapped up pole expresses ntr god divine 
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m which sense it is very common from the earhest 
times gradually it became determinative of divmity 
and of the divine names and ideographic of divmity 
Another common ideograph of god m the Old 
Kingdom w is the Falcon (Homs) upon a perch and 
this sign wis ilso employed as a determinative of 
divmity and of the names of mdividual gods it even 
sometimes occurs as a determmative sign of the ntr 
pole eg Pyr Texts 48a This use of the Falcon 
mdicates thit m the early dvnasUcs the influence of the 
Upper Lgyptian Falcon god (Homs) was paramount 
There is reason however for believmg that the 
nfrpole cult hid at an earher period been the pre 
dominant one unong the wntmg people of tiie Delta 
tills I think IS shown by the mvonable use of the ntr 
pole sign in the wc rds for pnest (km ntr god s servant) 
and temple {kt ntr god s house) Now on a label of 
Kmg Aha of the 1 irst Dynasty there is a representa 
tion of the temple of Neith of Sais Here two poles 
with triangular flags at top ire shown on eitlier side of 
the entrance L iter figures of the same temple show 
these poles with the rectangular flags precisely as we 
find m the ntr sign A figure of the temple of Hershef 
on the Pilcrmo Stone shows two poles with triangular 
flags while a hourth Dynasty driwing of the same 
temple shows the same pcles with rectangular fligs 
We sec therefore that the tnangular fl^ed pole 
ejuals the rcitongular fligged one and that the ntr 
IS reilly a pole or mast with flag 
Poles of this kmd were pre b ibly pi mted before the 
entrances to most early Fgy pti in temples and the great 
flog masts set up before the pyl ns of the great temples 
of the Eijihttuith and liter dynasties are obviously 
survivals of the e irher poles 1 he height and straight 
ness of these poles prove that they cannot have been pro 
duced from my nitivc hgyptian tree in the Fmpire 
fl ig stav cs were regularly imported fr m Syna it is 
probable therefore that m the earlier times they were 
introdui ed fr >m the s ime source A well known name 
for Svna ind the t ist coast of the Red Sea as well as 
of Punt was 1 1 ntr the 1 md of the ntr pole This 
was the region m which the pnmitive Semitic goddess 
Asurte wis wirshipped In ( maan there was a 
goddess Ashen whose idol or symbol was the ashera 
pole The names of Baal and Ashera are sometimes 
coupled precisely as those of Baal and Astarte and 
many schtlars have mferred that Ashera was only 
another nimc of the great Seraiti goddess Astarte 
The ashera pole was on object of worship for the 
prophets put it on the sime line with the sacred 
symbols such as Baal pillars the ashera was there 
fore a sacred symbol the seat of a deity the mark 
of a divine presence In late tunes these ashenm ciid 
not exclusively belong to any one deity they were 
erected to Baal as well os to Yahw They were sign 
posts set up to mark sacred places and they were 
moreover draped They correspond exactly to the 
ntr poles of Fgyptian histone times 
I have not^ that these ntr poles were toll and 
straight What tree produced them ? In Egyptian 
inscnptions there is often mentioned a tree named 
trt It was occasionallv planted in anuent Lgyptian 
gardens and speamens of it were to be seen m the 
Temple garden at Hehopohs The seeds and sawdust 
were employed m medicine and its resm was one of 
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th* ingredients of the Kyphi mccnse Chaplets were 
made of its twigs and leaves The tree was sacred 
to Hathor , branches of it were offered by the Egyptian 
kings to that goddess In a Saite text it is mentioned 
with three other trees pme yew and juniper these 
are all found m Northern Syria where they grow 
together with the cypress the /r l tree may therefore 
be the cypress Evidence has been brought forward 
to show tliat the sd tree is the honzont^ branched 
cypress, which was beheved to be a male tree while 
the tapermg flame shaped cypress was behoved to be 
the female tree fhe Dcd column was the symbol of 
Osins, and at Busins a festival of raismg this column 
was celebrated The trt tree was sacred to llathor 
who IS often identified with Isis and there was a festiv il 
of raising the <rf tree that was celebrated on the 
nmeteenth day of the first month of the winter season 
It IS not known where this festival was celebrated 
but It may well have been at Neter the scat of the Isis 
cult near Dedu Busins fhe two tree r ills pomt 
to Northern Svn i as the country of their origm 
In the architecture of ancient Lj,vpt two distinct 
styles con be recognised One is founded on wattle 
and daub the other on wood construction Wattle 
and daub is the natural building matenal of the Nile 
VoUev and Delta and the architectural f irms denved 
from it are eertamly indigenous Those styles denvid 
from wood construction on thi other hand e uld 
not have originated in ] gj pt they must have arisen 
in a country where the nec essary timber was ready at 
hand Egypt produces no coniferous trees and no 
timber that is at all suitable for building purposes or 
mdeed for carpenters work of any des nption The 
wood of the sycomore fig is very coarse graine 1 and 
no straight planks can be cut from it 1 he sunt acacia 
IS so hard that it requires to be sawn while it is green 
It 18 very irregular m texture and on account of the 
numerous branches of the trunk it is impossible to cut 
It into boards more thin a couple of feet in length 
The palaces of the early kings of the Delta were built 
of coniferous wood hung with tapestry woven mats 
The tomb of Menes queen Neith h itep at Na jada 
was built of bnck in mutation of one of these timber 
constructed palaces and smaller tombs of the same 
kmd are known from the Second and Third Dynasties, 
but not later As early as the reign of King Deu 
(First Dynasty) the palaces of this type were beginnmg 
to be built of the native wattle and daub in combina 
tion with wood and by the end of the Pyramid Age 
the style ciisappears entirely the ugh the memory of 
it was preserved m the false doors of the tombs and 
stele Bnck buddings similar to those of the palace 
style of Egypt arc also kne wn from early Babylonia 
and they were at one time regarded as peculiarly 
characteristic of Sumenan architecture These ob 
viously, must have been copied like the Egyptian, 
from earher timber forms In Babylonia as m Egypt 
tunKar was scarcc and there are records that it was 
sometimes obtained from tlie coast of Syna This 
was the region from which the Egyptians throughout 
butonc times obtamed their mam supplies of wood, so 
It is not improbable that the) os well as the Sumerians 
denved tbs particular style of architecture from 
Northern Syna I may observe in passing that in 
tbs style we have tlie transition form 
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between the nomad s tent and the permanent building 
of a settled people 

The lack of native timber m Egypt is sigmficant 
in another direction Boats of considerable sire are 
figured on many pre dynastic monuments They are 
long and narrow and in the middle there is usually 
figured a reed or wicker work cabin In my view 
these boats were built like many of those of later 
periods m Egypt of bundles of papyrus reeds bound 
together with cord they were m fact great canoes, 
and of course were only for nver traffic They were 
not sailing boats but were propelled by means of oars 
No mast is ev r figured with them but they generally 
have a sh irt pole amidships which is surmounted by 
i cult object On one pre dynastic vase there is a 
figure of a sailing sbp but tbs is totally different m 
build from the canoes and it has i very high bow and 
stem with its mast set far forward in the hull Similar 
vessels are figured on the ivorv knife handle of pre 
dynastic date from Gebel el Ariq but these vessels 
appear to be in port ind the sails are evidently lowered 

1 hi\e already referred t > the Great Port mentioned 
on the P ilcttc of Menes A port implies shipping and 
trade relations with people dwelhng along the coast or 
across the sea It may be th it the people of the north 
western Delu I uilt W( oden ships but if they did they 
must have procured their timber from some foreign 
source Coraferous wood was already being imported 
mto tie Nile Valley at the btginmng of the First 
Dynasty from the Lebanon region and it must be 
remembered that the Egyptian name for a sea going 
ship was hbnyt from Eeben Byblos the port if 
the I ebanon where tl tse ships must have bci n built 
and from whence they sailed The sacred barks of 
the principal gods of Egypt m histone times were 
invariably built of coniferous wood from the Lelianon 
Transport ships on the Nile were sometimes built of 
the native si. t wood, and Herodotus desenbes them 
as made of planks about two cubits long wbch were 
put together brckfasbin No masts or sail 
yards however could possibly b cut from any iwtive 
Egyptian tree In the Sudan at the p esent day masts 
are sometimes made by splicing together a number 
of small pieces of sunt and binding them with ox bde, 
but such roosts are extremely liable to start m any 
gale and they would be useless for sea g( ing sbps 
It may be doubted whether the art of buildii „ sea 
going sbps onginated in Egypt 

It may be doubted also whether the custom of 
burying the dead in wooden coffins originated m 
Egypt In countnes where a tree is a ranty a plank 
for a coffin is generally unknown In the \dmoni 
tioiis of an Egyptian !^e wntten some time before 
3000 B c at a penod when there was mternal strife 
in Egypt the i^e laments that Men do not sail 
northwards to [Byb] los to day What shall we do 
for coniferous trees for our mummies with the 
produce of wbch pnests are buned and with the oil 
of which [cbefs] are embalmed as far as Eeftiu ? 
They come no more Tbs anaent Sage raises another 
anthropological question when he refers to the oil used 
for embalming Ihe only oils produced by native 
trees or shrub in Egypt were ohie oil, ben oil from 
the monnga, and castor oil fiom the castor-oil plant 
The resins and oils used f( ’ embcdming were pnnnpally 
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those domed from pmes and other toniferous trees 
produced no kinds of intense trees or shrabs 
Ihe (ommon incenses were pine resin, ladanum, and 
mjrrh, and all these were imported It is difficult to 
belicvi. that the ceremonial useol incense arose in Eg} pt 
These are a few of the questions raised by a study of 
the matcriil relatuig to the origms of the ancient 
civilisation of I gypt An immense vista has been 
opened out before our eyes by the discovcnc> of the 
last thirtv >cars, and now, in hgypt better than in any 
other countr> in the world, we cm set man passmg 


from the primitive hunter to the pastoral nomad, ftom 
the pastoml nomad to the agriculturist, and then 
on to the civilised life which begins with the art of 
wntmg We can see m the Delta and m the Lower 
Nile Valley tribes becommg permanently settled m 
fixed abodes around pnmitive cult-centres, and then 
umting with others into one commumty We can 
trace the fusion of several communities into smgle 
Slates, and then, later, the uniung of States under 
a supreme soveieign What other country in the 
worm preserves such a record of its early history ? 


Rare Gas Discharge Lamps 

h} J W Ryde, Research Laboratories of the General 1 lectnc Company Ltd , Wembley 


A DISCHARGL of electric itv through a gas at 
alniosphcric pressure generally takes the form 
of a luminous spark which will pass onlv under 
a potential gradient of several thousand volts per 
centimetre If, however, the pressure of the gas is 
reduced the appcirance of the discharge c lunges 
hirst It spreads out into wav} streamers , the streamers 
then broaden until the discharge tulic is filled with a 
diffuse lummous glow extending from the positive 
electrode to withm a short disUnce of the cithode 
This glow is known as the positive column The 
cathode is now covered with a layer of bnght luminosity 
called the negative glow, and on close inspection is 
seen to be not quite in contact with the electrode but 
separated from it by a thin and sharply defined region, 
known as the ( rookc s’s dark space \nother less w< 11- 
defined dark region, the I aradav dark space, is between 
the negative glow .md the tiositivc column Further 
reduction of the pressure results in a widening of Ixith 
dark spaces and the negative glow the positive column 
at the same time becommg correspondingly shorter At 
still lower pressures the ( rookes s dark space increases 
until finally it fills the whole tube and there is no 
further luminosity of the gas 
The potential necessary to start the discharge 
depends on the pressure and nature of the gas the 
form and materul of which the electrodes are made, 
and also on the distance between them In a given 
gas with given electrodes the startmg potential is large 
at high pressures, but decreases, in an almost linear 
relation, with dec reose of pressure reaching a minimum 
at what IS called the cntical pressure, after which it 
rises again very rapidlv Ihe pressure at which the 
mmimum oceurs depends on the form of the electrodes, 
their distance apart and the nature of the gas, but 
the mmimum itself depends on the nature of the gas 
and the material and form of the cathode employed 
It is about aoo volts for neon 280 volts for hydrogen, 
340 volts for air, and 420 volts lor carbon dioxide 
Small tracts of impunty affect these values to a great 
extent , thus the addition of only o 5 per cent of 
pure hvdrogcn to neon reduces the minimum starting 

E otential hy nearlv volts, s o per cent reduces it 
y alxiut 60 volts, but if more than 5 o per cent is added 
the hydrogen ceases to act as an impurity and begins to 
show its own c harac tenstics, so that the startmg voltage 
rises ogam On the other hand, small quantities of 
other gases, such as oxygen, raise the startmg potential 
instead of lowering it The mattnol of which the 
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cathode is made has also some effect The figures 
given aljovt refer to cathodes of ordinary metals such 
as iron, nickel, or copper, etc , between which there are 
only small differences but with magnesium, barium, 
or the alksli met ils the starling v oltagc is c onsiderably 
redmed , in fact, with certain allovs of these metals, 
the glow dischirge can be started m neon at a potential 
so low as qo volts and ma> he maintained at 58 volts 
\\heii once the discharge has started, the potential 
can be lowered somewhat before the discharge stops 



The curve connecting this “ going out ” voltage and 
the pressure is roughly similar to the starting voltage 
curve, but is displaced to a position somewhat below it 
on the voltage ordmate 

If the electrodes are onlv a short distance apart, so 
that the positive column is absent, the relation ^tween 
the current flowing and the potential applied across the 
electrodes is that shown m Fig 1 The states repre- 
sented by the lower and upper parts of the curve are 
unstable, and can be observed only if there is m senes 
with the discharge an appropnate resistance, by means 
of which the current may be vaned With this arrange- 
ment, when the current is only of the order of a micro- 
ampere, a famt glow is seen some distance from the 
cathode The potential between the electrodes falls 
rapidly as the current is im reased, and at the same tune 
the glow becomes brighter and assumes the form of a 
sharply defined patch movmg nearer and nearer to the 
cathode as the current rises The voltage now remams 
sensibly constant, bemg that known as the normal 
cathode fall, which is the lowest potential at which 
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tlhe unsupported discharge can be mamtauied With the negative glow which appears as a hver of bright 
a further increase of current the glow spreads laterally orai^ luminosity about two millimetres thick com 
over the cathode its mtnnsic bnlhancy and the current pletcly covering the cath^e whatever its size or shape 
density remauung practically constant A \ alue of the The Crookes s dark space at the pressure used is only a 
current is eventually reached at which the cithode fraction of i millimetre thick and is not easily seen 
becomes completely covered with a layer of glow In consequence the luminosity takes the form of the 
separated from it b) the Crookes s d irk space which is cathode so that if this electrode is formed out of a sheet 
only a fraction of the width of the layer of glow itself of met dm the shape of a letter numeral or similar sign 
Any further increase in current brings us to the part c it will appear brilliantly illummatcd when the discharge 
of the curve the voltage now m reascs with mcrcase is passmg It is m this form that the tube is used for 
of current and the glow becomes brighter and the dark advertismg purp srs In cases where the limp is 
space narrower Ihe curve eventusJly be omes very rtq iired for dim illumination the cathode is made of a 
steep folio wmg the pith cc and c urrents of the order spiral of wiic ir the shape of a beehive which ensures an 
of several amperes per square centimetre of cathode approximetclycvcn distribution of light m all dnections 
surface can be passed At some part of the curve cc The other electrode is either in iron wire hidden behmd 
the cathode b^gms to heat up considerably and if the letter or a pi ite msidi the spiral On direct current 
composed of a refractory metal sucli as tungsten wdl nlv one electrode becomes illumm itcd but on alter 
become white hot thermionic emission then takes pla c n itin^ current the small electrode also glows dunng the 
and the glow discharge passes over to the arc discharge half cvclc when it 1 ecomes the cathode 
As so m as this begins the potential difference between On iccount ol the rigidity ol the mechanical con 
the elettrodes hegms to dccrtisc as the current rises stnction the limps art robust ind thiir life is limited 

and may finally drop to only a few volts tnl\ by their progressive blitkcnmg I his blackening 

Gas discharjjC lamps may be divided into three is d ic to particles of the catho le which are shot off 
classes namelv (i) I^mps in which pra tit illy all the during the pissagc ol the disch rge and collect m the 
light IS emitted ly the p>sitivc column (2) negative form of a film in the bulb The rate at which the 
glow lamps m which the positive c lumn is absent and Hi kcning take place depends n the current passmg 

(3) lamps in which the light is emitted nit from tl c gi thr ugh the limp and alsj vanes very greatly with the 

lut from the cithodt itself wl 1 h is rendered mean particular metal used for the electrodes and the nature 

descent by the discharge c f the g is The addition of impuntics which lower the 

lamps of the Moore type bclon^ to the first class stirtu^ pctcntial of the gas alsi onsiderably reduces 

They consist of a Icng glass tube filled with g is to a the blackenuig Thus with iron electrodes and pure 
pressure of a few millimetres ind 1 ivmg an ele tr dc neon the useful life of the limp would only be about 
at each end On iccount f the distan c between the 80 hours while with an iddition of a small per entage 
electrodes the operating potential usually amii ts to ot hydrogen the life becomes of the order of 1000 hours 
several thousand volts ind is inconveniently ligh or more A sc lies resist incc placed m the caps of the 
Recently short tubes of this t) pc cuntainmg neon and lamps makes them suitable for van lus voltages and at 
havmg electrodes made of alkih metal allns hive the sime time reduces the current to a value leadmg 
been developed which will run on 220 volt A C supply to i reasonable* life 

but require a special device giving a higher v Itagc for These lamps m common with ill forms of Geissler 
startmg These lamps are very efficient witlisomeof discharge tubes possess many properties which are 
the tubes an efficiency of o 6^ watts per candle is valuable for purposes other than that of bghtmg lor 
obtainable The colour of the light 1 owever is a example when running on the part ab of the curve of 
brilliant orange red which for many purposes is ohjee I ig i they can act as a m gative resistance and can be 
tionable used 1 1 generate oscillations They are also sensitive 

Tie second cliss of limp as developed to run detect rs of current the lummositv produced by a 
dmcctly on ordinary lighting ircuits The electrodes current of c ne micro imperc is eisily seen if the 1 imp is 
are pl^cd a few millimetres apart in a small bulb shiclicd fiom dm I daylight But these ithcr dev clop 

the distance between them lieing such thit the positive mints innot be treated here 

column IS absent this is to cnihlc them to start and In the third class of limp Ihc elettrodes are usually 
run at ordmary supply voltages The gas used for tungsten spheres about one millimetre m dian eter and 
filling the lamps is neon with about 20 per lent of pi iced one millimetre apirt The bulb is filled with 
hehum, which is separated with it dunng the pr cess neon to about 50 mm press irc When first switched 
of extraction from the ur The idvantagcs of nem on an mtense glow discharge tikes pi ice which heats 
are threefold In the first place n t st of the energy the cathode white hot a tl ermionic emission then 
radiated from the glowing gas lu s m tl c v isiblc spectrum ensues and the potential across the lamp drops to about 

secondly the starting potential is lower thin m other 25 volts the current bemg i o to 1 25 ai^res the 
gases and thirdly the colour of the light emittid bemg remainmg volts bemg dropped m the senes resistance 
a yellow orange is more suitible for lUummation The lamp at this final stage oucrates m the region e 
purposes than that from any other gvs By usmg of the current voltage curve shown in Fig 1 The 
hydrogen to reduce the startmg voltage is explained white hot tungsten ball acts as a very mtense pomt 
above and by filhn g the lamps to about the cntical source of light suitable for projection purposes The 
pressure (lo mm ) it is possible to make lamps havmg Pomtolite lamp is a variant of this form in which the 
uon electrodes m which the discliaige will start at about discharge is mitutcd by means of a tungsten spiral 
150 volts heated electncally, the heating current bemg cut off 

The whole of the hght from these lamps comes from when the lamp has started 
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Obituary 


III- IT Coi II H Godwin Austen FRS 

T HF death on December 2 of Iieut Col Henry 
llaversham Godwin Austen in his nmetieth year 
removes the l-ist of the great pioneers in the geography 
of the Himalaya and a leading authority on Indian 
Mollusca Col Godwin Austen was bom at feign 
mouth July 6 1834 He was a fellow student with 
Lord Roberts at Sandhurst whence they both went 
to India at the end of 1851 Godwin Austen saw 
service the next year in the second Burmese War 
His scientific tastes which were hereditary — ^for his 
father RAC Godwin Austen was i geologist who has 
left an enduring reputation owing to his exceptional 
insight — led him m 1857 to join the Indian Survey 
Department It was his privilege to survey northern 
Kashmir where he discovered the Baltoro Hispar and 
Bi ifra C laciers — the gre itest group of Vtdley glaciers 
in the world They were afterwards trasersed and 
mapped by Sir Martm ( onway who named the tnbu 
tary glacier to the Baltoro from Kj the Godwin \usten 
gla ler The glaciers were described by Godwin 
Austen in a sh rt paper m the Proceedings of the 
Riyal Geographical So lety (vol viii 1864) the dis 
cussion on which is remarkable for halconer s advocacy 
of the pre glacial age of the Alpine lake basins and 
tltir prescrsation by the protcctvse action of glaciers 
Dunng this survey Godwin Austen fixed the position 
and heights of many of the giant peaks of the Kara 
kirums including Kj which had been previously 
discovered by Mintgomerie It is often known as 
Mt Godwin Austen and accirding to the heights 
adopted by the Indian Survey Department is the 
sec nd higfiest mountain in the world 
Wlule G dwin Austen was working m this district 
he made many mountain ascents of which his highest 
was on Mata 20 600 ft in 1862 In i8('3 64 he was 
<n„agcd in the survey of the eastern parts of the 
Him il lya around Darjeeling and in Bhutan and later 
still further east on the Khasia Hills and in Assam 
His views on the geographical stru ture and clossifica 
tion of the Him day a were stitcd firty years agj in 
his presidential address to the Geographical bection 
of the British Association which is his most important 
geographical paper He contributed to the Geological 
bocicty several papers which m ide impc rtont additions 
to the gcobgy of the Himalaya including the dis 
covery of the extension into Kashmir of the Spiti 
senes the most sigmficant honzon in tlie Himalaya 
In 1884 he desenbed the dnfts exposed m a new 
riilwiy cutting near his home at Guildford and the 
paper was illustrated by sections characterised by 
the same pre ision and detad as those issued with his 
Indian p ipcrs 

After leaving the Indian burvey Godwin Austen s 
mam interest was m the land mollusca He was 
desenbed as having a unique knowledge of Indian 
molluscs He c intnbuted to The Fauna of Bntish 
India the volume in the lestacelhdse and Zonitidse 
The value of his work on that group is showm by his 
election as president of the Milacological Society m 
1897-9 and of the ( onchological Socuety m 1908 9 
Ills later years were burdened by financid embamss 
ment due to an unfortunately worded will He 
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mhented the paternal estate of Shalford, which proved 
a vampire instead of the source of a comfortable 
mcome His mterest was subject to fixed charges 
which when the value of land M, used up more tlwn 
the whole of the mcome from the property He bore 
this trouble with his characteristic courage and cheer 
fulness Great sympathy was also recently felt for 
him owmg to the unfortunate loss of the portofoho 
of sketches and maps made dunng his Kashmir service, 
sixty years e^o 

(^wm Austen was elected !• R S m 1880, and 
received a belated Founders Medal from the Royal 
Geographical Society m 1910 


Hfrluf Wince 

It 18 with much regret that we record the sudden 
death on November 10 at Copenhagen of Hcrluf 
Wmge who for many years and until his death was 

Viccinspektor m the Zoological Museum of the 
University of ( openhagen As a 1 id Wmge began to 
study the small mammals of Denmark and his earliest 
papers upon this subject were full of promise A 
little later in 1877 wlule still a student m the Uni 
versity of Copenhagen he pubhshed an account of 
some of the skull characters in the mole shrew and 
other Insectivora m which he displayed not only 
remarkable learning but a most clever technique 
In iS8a he gave h» views upon the mammalian denti 
tion and his theory cf cusp homologies m a paper 
which will ever be reg arded os a classic In the same 
vear appeared an account of a collection of mammals 
from Greece and m preparing this Wmge was led so 
far afield investigating the relationships and special 
ad iptations of the spenes before him that he lumsclf 
regarded this piece of work is the foundation of the 
important pubheations next to be noticed 

Between 1887 and 1915 Wmge pubhshed a senes 
of works which ostensibly are descnptions of the fossil 
hones tollccted by Lund m the caves of Lagoa Santa 
Minas Gcraes Brazil and of the recent mammalia 
obtained m the same region by Lund and Remhardt 
Taking these mammals order by order (Rodents 1887 
Chiroptcra 1892 Carnivora Fnmates 1895 
supiais including Monotremes 1897 Ungulates 
mrludmg Sircnia 190^ hdentates 1915) Wmge 
commenced each memoir with a descnption of the 
Branlian material but that fimshed he proceeded 
m each case to give a review of the whole order, bnngmg 
out hu views of the evolution and relationships of the 
orders and of every fossil and hvu^ family and genus 
m a wonderfully clear and concise style He seems to 
have prepared a complete monograph of each genus 
dealt with and then to have compressed each mono 
graph into a short paragraph and very often into a 
smgle sentence But m this small space he contrives 
not only to state all that is essential, but to throw many 
a brilliant beam across what was previously obscure 
Companion reviews of the Insectivora (1917) and the 
Cetacea (1919) the two orders not represented m the 
Lagoa Santa matenal have smee bera published by 
Wmge That dealing wnth the Cetacea has recently 
been translated from the Danish by Mr G S Miller 
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and published m the Smithsonian Miscellamous 
Collections 

A collected and revised edition of these reviews in 
th^ee volumes, under the title of Pattedyr Slegter 
is at present passmg through the press and the first 
’volume of this work was received m I/indon on the 
•day before Wmge s death This new and more 
convenient edition will be welcome for it is but bare 
justice to state that the reviews m question constitute 
together the finest, most comprehensive and most 
mspuing technical account of the class Mammalia 
that has ever been written 

Many other papers dealmg with the mammals of 
Creenlwd and the fossil mammals and birds of Den 
mark were published by Winge In 1908 he contn 
buted the volume on ^nish M immals to the series 
of handbooks entitled Danmarks Pauna and this 
little book illustrated by Wmge himself is at once 
admirable and munitable 


Keviewmg the whole ol Wmge s pubhshed work, 
one cannot fail to be struck by an extraordmary fact 
It is that m his wntmgs one does not mark the flight 
of tunc He seems to have atcjuired his full mental 
power and his own peiuliir way of looking at thmgs 
at an extremely e irly age , for his early papers of 
1877 and 1882 read to day , exactly like that of 1919, 
os the work of a great master MACH 


Wb. regret to announce the followmg deaths 

Prof F Clowes ementus professor of chemistry 
and metallurgy and first pnncipil of University 
( ollege Nottingham and the author of well known 
text books on analytical chemistry on December 18 
aged seventy fis c 

Canon f Wood well known for his natural history 
studies on December 13 a,,td sixty one 


Current Topics and Esrents 


Two octogenarian fellows of the Royal Society 
celebrated their birthdays this week Sir Archibald 
Geikie O M the Nestor of British geology who was 
elected to the Royal Society so long igo is 1865 
attained the age of eighty eigli*- on D^f mber 8 ai d 
another distinguished geologist SirW Boy IDiw kins 
elected to the Society in i8f7 was eighty five on 
December 26 To both of them the congratulalu ns 
of all scientific workers will be heartily accorded 
fsir Archlb Ud Geikie who figured as a Scientific 
Worthy in Nati ri thirty out viars ago (January 5 
1893) has a world wide reputation As a geologist 
and as the author of the 1 ext book of Geology 
ongmilly pubhshed in 1882 ind of other stanlird 
works on geology and geography he is known every 
where Tins is in great measure due to the way m 
which Sir Archil aid is able to quicken interest 111 
his subject by the expression of his deep and intense 
feeling for Nature No one his done more to link 
geology with ipprceulion of the natural beauty of 
scenery JIis work as an original investigator m 
geology and as a writer of inspiring volumes on this 
subject and on physical geography won for him the 
Royal medal of the Royal Society in 18 6 Prom 
1908 until 1913 Sir Archibald served as president 
of the Royal Society while he was president of the 
Bntish Association it the 1 dinburgli meeting in i8o-» 
For the period 1882 1901 he was Director General of 
-the Geological Survey of the United Kingdom and 
Director of the Museum of i»ractical Geology In 
spite of his advanced age Sir Archibald maintains his 
active interest in both science and literature and so 
recently as iqi8 he produced a notable volume of 
Memoirs of John Michell who died in 1793 one of the 
early workers m geology 

Sci*NTiFic societies and other bodies organising 
conferences for next year should know that the 
authorities of the British Empire Exhibition to bo 
held at Wembley have constructed an admirable 
congress building contaming four conference halls 
with appropriate committee rooms etc capable of 
aeatmg 2140 550 180 and 150 persons respectively 
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I hose halls are being allocak 1 to responsible organis 
ing committees free of char c and early application 
should be madu for the use of anj of them as the 
dates ore bemg filled up ripidly Ihe following 
scientific and tcclmical societies among others have 
already booked one or more of the halls for con 
fercnces on different dates Ihe British Engineers 
Association the Bntish Flectncal and Mlied Manu 
faiturers Association the Institution of Sinitary 
Engineers the Textile Institute the Society of Dyers 
an I Colourists the North bast Coast Institution of 
1 ngineers an 1 Shipbuilders the Institution of Auto 
mol lie Fnginecrs the Museums Association the 
Hoiacc Plunkett I oundation the Health Propaganda 
Association the Association of Bntish Chemical 
Mmulactu rs the Institution of Minmg and Metal 
lurgy the Municipal Electncal Assocution the 
Electrical Contractors Association and the Gas 
Association Applications foi use of the halls on 
dates still open should be sent ro the Secretary 
Conference Committee British Empire Exhibition 
i6 Grosvenor Gardens I ondon S W i 
With the approachmg retirement of IVof S 
Alexander from its chair of phdf sophy the L n versity 
of Manchester loses the services of one of the most 
ongmal of the elder generation of thuikers Nearly 
fifty years igc he came from Australia to Oxford 
where he gamed reputation by a rare p Jwer of wmning 
first classes Ho soon however deserted other 
pursuits for philosophy and won an assured position 
before he was thirty by hi* remarkable book on 
Moral Order and liogress Called in 1893 from 
a tutorship at Lincoln College to succeed Robert 
Adamson at Manchrater he has represented philosophy 
there for more than thirty 1 ears At Oxford he was 
conspicuous in the reaction against the philosophy 
of T H Green and was among the first to preach to 
an unheeding university the importance of modem 
psychology But he never lost a bent for metaphysics 
and for vigorous thmking about fundamentals His 
philosophic position was fully revealed in his Gifford 
lectures at Glasgow on Space Time and Deitv 
pubhshed m 1920 A book so technical defies 
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analysis and it is enough to say that though m my 
disagreed with his doctrine there wu> an absolute 
consensus among experts that it was i contribution 
of the first importance to philosophic thought Yet 
few philosophers hive lived less in the clouds and 
Alexander has not only discharged meticulously 
the duties of an exacting chair but has also been 
prominent in many university and public ictivities 
Lver a keen champion of the higher education of 
women he took a foremost part m the foundation of 
Ashbume Hall the women s hall of residence the 
secretaryship of which he is resignmg on his retire 
nient from university life 

iHt first part of the funeral service for Canon 
r G Bonnev was held in the Chapel of St John s 
College Cambridge on December i. Among those 
present were the following fellows of the Royal 
Society Prof A C Seward an 1 Prof J 1 Marr 
(Cieological Society) Air C f Heycock (Cainbnlge 
I’hilosophical bocietv) Prof P J Carwocxl (Alpine 
Club) Sir Clifford Allbutt Prof II I* Biker Mr 
1 h Blackman Sir Joseph Larmor Dr GDI ivcing 
Sir I riiest Rutherford ftof W 1 Sollas Sir Joseph 
Thomson 1 rof A\ \V Watts and Prof J T Wilson 

Tin Council of the Royal Meteorological Society 
has awtnled the Symons gold medal for 19 >4 to Dr 
lakcmatsu Okida Director of the Central Meteoro 
logical Observatory Tokvo Japan Ihe medal is 
awor led for distinguished work in connexion with 
meteorological science and will be presented at the 
annual generil meeting on January 16 

Thf discussion before the Illuminating Fngineer 
mg Society on December ii wis concerned with i 
problem that confronts many of those who are issoct 
ated with ipplicd science — the best method of dis | 
semin itpg technical information amongst the general 
public Illumination involves an appeal to the eye and 
influence is best brought to liear through the medium 
of ictual demonstrations of good ind bod methods 
of lighting Details of ictual experience in practice 
for example of improveil output and greater freedom 
from iccidents resulting from better lighting are 
also of great v due But in order to be convincing 
such data must be derived from scientifically con 
ducted tests ind backed by recognised authority 
Mr Dow mentioned some of the work which the 
Society IS dung in this connexion — for example in 
coopcrition with representatives of the pnntmg 
trade an 1 wath the British Industrial Safety 1 irst 
\ssoci ition A consi lerable part of the discussion 
w IS dev oted to the question of the high values of 
illumination now being advised m some quirtcrs 
The view w IS cxprcsseil that such recc mmendations 
must be basid on scientific method and that the 
desired conditions art best ascertamed by expen 
monts conluited with the ail of leading mdustnal 
councils This same pomt also c ime up for considera 
tion in a discussion initiated by Mr AV P Fanghaenel 
and Mr W \ Booth before the Institution of Civnl 
Engmeers on Dtceipber when Mr L Caster 
explamed the procedure of the Home Office Depart 
mental Committee concerned with mdustnal lighting 
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I and emphasised the distmction between values desir* 
able in practice and legal minima 
In order that donors might have the opportunity 
of seting the premises and the equipment of the 
Department of Glass lechnology at the Umversity 
of Sheffield a senes of luncheons have been arranged 
the first having been given by Mr W F J Wood 
chairman of the Glass Research Delegacy on Novem 
ber 15 md the second of tlie senes by Prof W fc, S 
Turner president of Oie Society of Glass Technology 
on December 13 The new premises which cover 
three fourths of an acre were until the end of 1920 
in occup ition as an actual glass works Since being 
purchised at a pnet of 9000/ considerable altera 
tions have lieen made a set of laboratones and small 
library constructed whilst the other buildmgs have 
been adapted and equipped with plant for expen 
mental gliss melting In this connexion there ire 
furnaces c ip iblc of melting glass on any scale between 
a few grims an 1 about 120 lb the firing bemg by 
town s g IS an I compressed air whilst a large two 
pot rccuptrativ e fnmact fire 1 by oil has a capacity 
of two pots eirh of iloul 15 cwt There are m 
a Idition a block of hull lings devoted to the m iking 
of all sizes of clay ixits store rooms for the glass 
making miterials i room for mixing a machine 
room smiths shop compressor house etc Courses 
of instruction load to the degree of B Sc Tech and 
higher degrees In addition however to the normal 
te idling work of the Depirtment a great deal of 
experimental work has been done for individual 
manufactunng firms whilst since 1917 no fewer 
tlian 96 papers involving research have been 
published from the Department The Department 
has no endowment but the glass industry has been 
very appreciative of the work clone and has con 
tnbiited generously towards its maintenance 
Mr T W T lucKrv who was m J ipan at the 
time of the great earthquake had an opportnmty 
shortly aftcrwirds of visiting both Tokyo and 
Yokoliama ind gives the results of his obsei^ations 
m 1 ngtmermg for November 30 The framework 
of the ordinary Japanese house is made of very light 
uprights secure I by tenons only to other light 
honzontil members at the flemr and ccihng The 
fl(»rs and ceilings ire wood and the inside divisions 
are of wood ind p iper When i severe shcxik causes 
the tenons to break the structure closes up and pms 
down any occupants who do not escape quickly 
The charcoal fires are also pinned and thus fires are 
started It is almost inconceivable that up to 
August 31 1923 such buildings were still being 

constructed in the capital city of Tokyo Temples 
are also built of wcxxl and have nothing but hon 
zontal and vertical timbers m their construction 
the timbers however are very massive and such 
buildings stand up well agamst earthquakes and 
storms In Tokyo the first bnck buildings of any 
importance were put up by the Government nearly 
all these buildings survived the shcxik though a few 
were burned It will be remembered that the fires 
started by the collapse of the more flimsy buildings 
destroyed a large part of Tokyo Tokyo station 
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bmlding three and four stones high and some 
hundreds of feet long constructed of red bnck was 
nof. dani<iged by eitlier eirth<iuakc or fiie Kt 
inforced concrete buildin(,s in lokyo tid not come oH 
80 well os the better class bnck buildings Much of 
the bnck facing has come away ami there are cracks 
m the concrete They are however probally the 
safest buildings for the inhabitants ind office buill 
mgs of this class have i mtiniicd in use without 
mterruption The beh iviour of steel frame biiildmgs 
was peculiar from a ftw feet aliovc the ground 
the bnckwork is cracl e<l ind this continues tor two 
or three stones Above the tliir 1 an 1 up to the top 
(m some cases eight stones) no damage whatever 
18 to be seen the writer wis nowhere able to liiil 
the shghtcst sign of failure of the foun 1 itions of any 
building y hethcr wrecked or stan ling 
Tub report for ioi2 of the hrcctor of the Birnice 
Pauahi Bishop Museum at Honolulu has rtccntly been 
issue] It gives a summary of the various activities 
of the Museum officials in reseorchts relating ti the 
natural liislory of the Pacific lal in Is an 1 the culture 
ami folk lore of the 1 1 iwau ms an 1 other 1 olynesi in 
people \ numlier if expeiliti ns f r systematic 
survev in inthropobgy botai v anl zool gy have 
been undertaken in connevic i viitb the Museum 
The most imp irtant were tin VVhiti ey Siuth Sea 
expe htion an expedition to 1 anmng Islan 1 the 
exploration of C uam in the Larlrone Islands an 1 the 
Bayai I Dominick expedition f ir the investigation 
of the ( rigin migrati in and culture of the Oceanic 
people Some interesting gincril conclusions have 
been reached by the members of the D minick 
expedition with regard to the Polynesian population 
There set m to be two basic elements Ihe first is 
Caucasian with physic il char ictonstics approaching 
some Mongols with tall stature modtritely long beads 
relatively high narrow ficcs and noses light brown 
skin and straight or w ivy bl ick h iir The second 
element is the Indonesian typical of Celebes with 
shortir st iture low broa 1 faces wavier hair and 
darker brown skm A third eltment is found only 
in small numbers with very short heads narrow 
faces ind light skin The second type is charactens«^ 
by a higher soci il and religious dev tlopmen than the 
first Ihe first typt is universally listributcd in the 
Pacific but strongest in New Zc iland and the Mar 
quesas The second type is prev dent in North and 
Central Polynesia In the report Mr J 1 Illing 
worth notes that the Havvauin house fly is not the 
same as that of Luropc and the T nitcd States but 
IS a variety found on the western shores of the 
Pacific As it is known that these flies follow man 
and tliere were bouse flics in Hawaii when Captain 
Cook arrived the inference is drawn that the onginal 
immigrants and the flies came to Hawau from the west 
Applications ore invited by the secret iries of the 
Royal Society for the Armourers and Brasiers Com 
pany research fellowship in metallurgy tenable in 
the first instance for two years with a possible exten 
Sion to five years The research undertaken by the 
successful candidate must be connected with base 
metals and alloys preferably those used in the ancient 
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crafts of the Company of Armourers and Brasiers 
The annual value of the fellowship is ^ool Apphea 
Uons must rcicli the set ri tones of the Royal Society 
Burlington House V\ i bv March i next 

Wf h ive received the annual report of Livingstone 
College Leyton for 1922 3 being the thirty lust 

year of its existence The College gives courses of 
instructi >11 with the object ot teaching missionaries 
how to care for their own health and liow to deal 
with the hseases of tht people among whom they are 
working when fir from qtiilihed medical aid 
Altogether 752 stu Icnts h iv e passed through the 
College Donations ind suliscnptions ore requested 
to help carry on this useful work 

Thf mnety second annual inciting of the British 
Mulicil \ssoci ition will tx. held on July 18 26 1)24 at 
Bra Iford under the presidency of Mr J Basil Hall 
consulting s irgcon to the R ly^ Infirmary Bradford 
The presidential address will be delivered on July 22 
riie following presidents if sections have been 
appointed — Medicmc Prif \ J Hall Surgery 

bir ( iithbcrt W illoce Obst tries and Gyn'ccology 
Mr j b Pair! aim Pitliologv ind Bacteriology 
Prof C H Briwnmg Neurology ind Psythologii^ 
Mchcinc Dr 1 C. btewart Ophthalmology Dr 
V M Ramsiv I ublic Me Iicine ind In liistnal 
Dis ises Mr H Jones Diseases of Chil Inn Dr 
I 1 indlay L iryngology an I Otology Dr W J 
Home Orthopedics Mr R C 1 lin lie Medical 
Soci ilogy Mr A Maiikriell D rm itology J 5 r 
J Mad H Ma I eo 1 1 he honorary kx- il general 
secretary is Dr W N West Watson (Victor I odge 
Mauningham Bndford) 

iHt Stismological bouety of America has published 
a large I lult Map of the state of California (three 
sheets in 1 i title sheet) on the scale of 1 506 880 
or close on one inch to eight miles The topography 
is base! on vanoiis otlicnl surveys the hills being 
well brought out by a system of colour shading 
The sea depths are shown by coi t lurs drawn at 
intervals of 100 fathoms Ihc known and piobable 
fiults which mean so much m the mouldmg and 
instability of the continental edge are marked by 
lines of vanous colours these are broken where 
details art uncertain or inferred A fault indicated 
os active is usually i nt along which an earth 
quake Ji is ocrurri d dui mg histone time The mmd 
of the woild lias been omi. miro riveted on the un 
certainties of the I acific r ng and this map which 
must be mounted as one wall sheet for its proper 
appicciation will n doubt find a permanent place 
in colleges that nspect geography Prof Bailey 
WiUis has furnished a luad d«^nption to accompany 
the sheets (Bull Seism Soc Amenca vol 13 No 1, 
1923) 

A RFFORT by the Meteorological Department of 
the Government of India for 1922 23 has just been 
issued under the supenntendence of Mr J II h leld 
the ofiiciatmg Director General of Observatories 
Tb( policy of Indianisation has been adopted and the 
personnel for the thirteen posts of meteorologists has 
changed from 10 Furopeans and 3 Indians in 1919 to 
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3 Furopeans and 10 Indians in March 1923 A study 
of upper air movements in India is said to be laying 
the foundation for types of forecasting not hitherto 
possible from surface observations The whole 
system of warnings for storms and cyclones over the 
SCI and on land throughout India is the duty of the 
headquirtcrs staff ind all is now done from Simla 
Consider iblc retrenthment has been mvle during 
the jear which his involved the piartial stoppage 
of Bombav Madra and Calcutta Duly Weither 
Keports th« issue licing suspended during the seasons 
of least rainfall Shipping at sea is supplied with 
the litest information regarding the weather by 
wireless bulletins Upper air research shows tli it at 
heights of 4 miles and upwards the cold weather winds 
of northern Indi i often reach a strength of 100 miles 
per hour or mort while calms prevail at the surface 
At Agra tin westerly components of upper air at 1 
hdght of iliout } miles prevulmg from the middle 
of September to the middle of Octolicr show a close 
rel itionslnp with the precipitation in north west 
India 111 the winter following Dep irtmenlal observ a 
tones lor the year consist of ■> first class 185 third 
cliss 2) fourth class and ,t lifth class Rainfall 
oliscrv alums \ic received from 2)26 stations 

Missrs Hswksllv AM) Sons 83 Wigmore Street 
\\ luve forwarded to us their citaloguc of inidico 
dngii istu pli\ siologic il anthropomclncal psycho 
log! 1 111 1 chemical ippantus Si vtrd fonns an 1 
si/is of I ipilhry pipittes for the aiuirite meisurc 
Hunt of (|uintitics from 0005 < c to xo cc are 
listed as will as several types of hxm icy tonu ters 
ind hinioglobinomctors for tin. esliinition of the 
number of corpuscles nul amount of himoglolm 
m 1)1)0 1 I nUr blood indysis appiritus we find 
outhts for the tstimUuin of c ikium urci and sugar 
111 the bl(K) I (i dton s finger print outht ind whistli 


and many pieces of anthiopometnc and psycho- 
logical apparatus are catalogued Messrs Hawksley 
are also agents for the microscopes and accessone* 
of the Spencer I ens Co >iew York 

In the Fauna of British India Senes the further 
volumes which the editor Sir Arthur E Shipley 
with the assistance of Dr Hugh Scott and with the 
sanction of the Secretary of State for India has 
arrangeil for are volumes on Butterflies (I >cxnid» 
and Ilespenidx) by Mr N D Rilev on the Ixodidae 
and Argasidx by Prof G H I Nuttall and Air C 
Warburton on Leeches bv Mr W A Harding and 
Ihol J Percy Moore on the Curcuhontde bv Dr 
G A Iv Mirshall on the Carabida; by Mr H E 
Andrtwes on the Meloida* by Mr K G Bl.ur 
on the ErolvlidT and Fndomychida? by Mr G J 
Arrow on the Culicidc by (apt P J Barraud 
Majors R (hnstophers ind Mr 1 \V Ldwards 
on the Clirvsoniclide (subfimilies Chrysomelin c and 
H vlticm e) by Mr S MauliW on Iht Scolv tid'c and 
PI itypodul c by 1 1 ( ol M inn S impson together 
with a revise I edition of Mammalu bj Mr Martin 
V. C Hinton ind Mr K I PiKock ind of Birds 
(6 vols ) bv Mr 1 ( Stuart Baker 

liii 1 itest cat ilogiit (New Seiits No 10) i f Messrs 
Whcldon ind Wesley 1 td 2 Vrthur Street \\ t 2 
should wc think lx vciy useful to Iibraiiiiis and 
otheis It being a cl issificd list of s )mi 8 jo s n ils and 
tiausaehons of scuntihc societies on salt b> tliem 
llu catiloguc is eonvimcnlly imngt 1 uiuUi the 
hi I hugs Bntisli Ishs — Iniisictionsof societies and 
other sen ntihe |x.nKlicils Biitish Isles — Preiceeel 
mgs of heal soeiclits Dominions iiid Colonies — 
seicntilu sends cte lintel States of \menea- 
scicnltlu setials cle and foreign counti its scuntitic 
semis etc 


Our Astronomical Column 


Ihi j \m awv Showi r 01 Ml IT ks (his display 
( f n etee rs is of gieater iinjxnt in e tli in is supposed 
It sinietinus furnishes i lallier tnilinnt exhibition 
ol a c mspi nous eh ir left r being inoie liiilhant tli n 
the vviTig anil tiavcr iiig 1 mgci pitl s Ihe radiint 
p ml IS siluetcd it about ^\q 153 in the region 
liiiirn cf bnght sins lying en the bndeis of the 
c isle II iti 3ns Be oils Drico end liei ulcs 

1 he she w ei has oee isi m illy been so il un lant is to 
fuinish one ii two mitexirs jier minute In the 
CM lung hotiis firm the 1 ititiidc of 1 ngl ind the 
nilint point is situated at a low altitude in the 
n rtliiin skv ind it is gciieially in the few hours 
pic < ling suiinse that the disjilay attiins its gic itest 
strength I nusually rich returns of these iiuteois 
wer witnessed m tJie eaily evening hours of fainiary 
3 I > 1 8 and i anel we mav expe ct another plentiful 
e xhibiti in if its meteors on the morning of J inu iry 4 
next Ictween itiout j anil 6 am The moon will 
not I (111 inv olistniction on that date as it will be 
26 day s old and v isible is a vei y narrow crescent onlv 
Should the weather be clear on the morning of 
J inuiry 4 ill the conditions are promising for a 
metex nc spee taile of very interesting eharaiter and 
It will bo impcrlint to observe it e ircfullv through 
the night m order to eletermine the hourly number of 
meteoro visible ami the time when it reaches a 
niaximutn 
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Tiix \Ms >1 Mai s — F pul ir I U » m) (\ov 
cnibei) eentuns in iiiti rcsliiig stu ly by I rof \V H 
I icl eiing of the position of tJii axis of Mars He 
notes tint Iht meUitxl used by I owe 11 of ehserving 
tin polar caps is subjiit to i systcmatii enor Ihe 
edge r f the e ip h is a snisiblc diurnal shift the white 
elejxisit melts on (he noon side ol the i ap ind forms 
ag un on the opposite side Accordingly i new deter- 
mination w IS made baseel on i laige numbei of small 
well defined markings spread over the ilisc In- 
eielentally the conclusion w is roiehcd that a largo 
number of the Mirtian spots have i sensible annual 
shift e isily txpliciblc on the view that they are 
vegetation phenomcn i Ihis however enn be elim 
mated from the discussion Prof I’ickcnngs final 
value foi the obliquity of the Martian ceju itor to its 
oibit IS 24“ ij a degico greater than 1 owe 11 s He 
gives for the co ordmates of the jioint to whicli the 
N pole is directed — 

RA 20k 58" 6* + 1 56* (f— 1918) 

N Decl =52° 12 50' +12 6' (/— 1918) 

I he equinox of the planet is shifted back 7 16° 
from 87 89 to 80 7 3° flus has the cftect of iiu reaa- 
ing the Martian elate by 14 days The method 
employed seems to give this dctenrnnation more 
weight than any other that is based on markings on 
the disc 
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Research Items 


• Thf Cave of Macpi laii — In the coniluding issue 
for the yiar of Ancient hgvpt hir llimUrs l\tnc 
discusses the probable pK>sition of the double cave 
below the Hcrodian monument which is described 
in the lately piiblishtd Iltbron le Har im el Kh Uil 
by P6re Vim ent and C iplam Mai k iv Owing to the 
fanaticism of the pnsent Arib pipulalion the 
authors of this work weic not allowed access to the 
subterraneui parts Our knowledge of these is 
derived from an account written in a ij 1136 of in 
exanunition of them in a d 1 1 10 the monks 
Sir riindcrs I’ctnc s conclusion is that the double 
cave probably lies to the SI lathtr thin to the 
N 1 of thi bisilii 1 like clumber to which the monks 
penetiited A point of interest in connexion with 
the superstructure is tint wliili the internal pro 
portions indiiate thi Jewish foot is the unit those 
of the < s-tciior i< nfnm to thi UomvufiMit thcdtsien 
being basid on thi fict (hit the two units can bt 
workid togctlier on 1 ritio of 10 ir in the hngth or 
115 1. 5 in the bn idth 

Koi K rMSPiNCs IN Pm ua Dr M Mersh Strong 
his published in the Docimbei niimlxr of Man 
photogriphs mil tr icings of i numbci of rock punt 
mgs fiom the Centril District of Pipui I hey were 
found on 1 prominent w hitisb rock an 1 were t \ieule I 
in 1 Singh monochrome rt 1 ippircntlv a pripii ition 
of iron oMili Ihc h signs 11 dudeil i < issow iry a 
hgurc of i man i scroll p ittcrn 1 doiihit chevron 
with pen hill lines possibly 1 lortoisi i mins ficc 
a crescent ind a h ind Iherc is nothing to indic itc 
their agi t \cept that they in eovcrid with i slight 
him probably of < ilcium earbonite denvt 1 from the 
tr ckling of w iter Ihc presi nt nitivcs hive no 
knowh Igc as to who did them Dr String is ef 
the opinion thit tin f icc ihsign suggests the flee 
111 tif of the Pipuin (jiilf but points out tint this 
culture his its centre some two 01 three hundied 
miles west of Poit Moresby ml semilv comes 
within i luindre 1 mills of th it wei He ilsircfeis 
to the pemtmgs c 1 1 inocs in I men in re 1 monoeliromt 
SCI nil) Sehginin in tin Marsh id Dcnnit Islan Is 

Jill I or nil I SI iMO I wo further instiluunts 
ot the Kopoit of the tmiliin \rctie I x(k lition 
IqI^ i)iS hue )iist been issue I these iii Ihe 
1 by sled thin tcnstics of the t ipjcr I ski 111 
ly 1 ) Jtniiess inel Ihc Ostiologj of the Western 
ind Ciiitril 1 skimo by John ( iineron bung j irts 
B and ( of volume xii The me is ire nents ^iven 
by Mr Jenness wen for the most part tikeii it 
Coronition (iiilf where the expedition sjient tv > 
ycirs Mr Jmiuss eonelu les tint tin re is streing 
support for loiss view tint Indnn idniixturc iii 
Vlaski his iinre ised the stitiire mil produced a 
in irked tendency towuds Iriehynphily ind that 
while the txippci I skimo show more icscmblincc 
to the I isteni 1 skimo thin to the VI iskin they 
diiTcr from most other h, skimo in tint the head is 
slighth longer md broider ilthough the cepliilic 
index IS virtu illy the siinc as min ig the pun blooded 
tribes to the eistwird It is intcn sting to note that 
Mr Jenness finds no evidence to support I>r Stefins 
sons theory ot European admixture among the 
Copper Fskimo Of the features prmcipilly relied 
upon by Dr Stefinsson Mr jenness hoi Is that the 
proportion of fice breadth to head brt ulth is illusory 
and the blue or grey tmge of the eye is pathological 
m origin and common elsewhere 

Causal Okcanism ot Potaio Br ackllc — Ai> the 
result of a study of twelve stnms of the potato black 
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leg parasite includmg the four species originally 
described as the ciiise of the tliseise H M Jennison 
concludes in a paper published m the Annals of the 
Missouri Botanic il t.ardon vol x No 1 iclruary 
1923 that the blackleg disease of Irish potitoes in 
North Amcnci ind liuropt is caused by a Schi/omy 
cete which should bear the name liacilltt<. air septicus 
van Hall fho following names arc to be considered 
only IS synonyms Hacillus phytophth rus Appel 
H solanisaprw, H imson R nieian f,fnes Pethy bridge 
anti Murphy Ihe pithogcii infects the steins and 
the tubi rs of the potato Virulence of the p irisite 
as tested by artificul inoculition ipptars to lie 
dependent upon a r ithcr iltlicatc biJ incc of tempera 
ture Hill water relations and upon the sug ir content 
of the tissues inoculated 

Cvioioi Y or Muiation — Prof R R Cates has 
in iiiiporlint paper m the innal', )/ Botany vol 
xxxvii No 146 October 1923 under the title The 
Tnsomic Miititions of CLnothcia m which he 
dtsenlKs the occurrence m the 1 1 gencr vtion of the 
cross (I n Ih ra rubncalvx (J Ht uttii ot a, mutint 
with hfUen chromosomes md disi usses m connexion 
thciewith the whole que ion of the chromosome 
mecliamsin issouited with suih tv pcs of miitmt 
In (Fnotheri relvtivily ftw mutints ire found with 
fourteen thromosomes these mty be leuiuntcU for 
in lirms cilhir of crossing over or of double non 
disjunction Non disjunction his bun ciUeil m 
toixplun UiceMStciui o( Hu relitivilv ticjmnt tn 
soinie mutitions (with 15 or 1(1 ihromc some s) It is 
assumed tint on segregitim two ihr mosoines of i 
pair insteil of sen in ting to dilftrent giinetcs 
bo(b go into one nil thus m a iKilleu letrid two 
jKillcn gnms will be fvunl with eight 1 hromosomes 
cull msteail of stven When is m th mutation 
now hstribcl by I lof Citis two pre 1 eh similar 
mutints ippeir m i small i iiltiire it woull seem 
probibh tint Imth suili (lollin grams have func 
liont I s th It the mile p ireiit is responsible for 
til extri piir of i hronii somes Inevitibly m dis 
cussii g such i probli m the iiuestion irises as to wh it 
(xtciit till seven puis ol chromosomes m CLiiothen 
iniy be rcguikd as individu illy distinct Ih-of (rates 
discussis the question in i tcntil vc mmnci directing 
iltention to recent tatenuitsbv H inei (ijiH) md 
Via Overeeiu (i i ») who eon lude tint these seven 
purs are distinct md form i griled sm s ['rof 
(rites IS cvilentlv of opinion tint this i jneliision 
IS not yet sufi eiLiitlv soundly bisi I upon il erv ition 
ml exiHnnunt hut tli it the evtolugie il eo iiple itics 
of the ptoblein well des ive further evplontioii 

Dish iBi I ION 01 Hi rrin bnoiis IhcreiKirtof 
the Do e Mamie Labor it or ( nllei coats f ir 1922 .3 
contains in intere ung p pei by Mr B Sle ir ivv on the 
distribution of herring shn ds I vi lenee is given 111 
f IV our of the view thit tl e f nlure of the industry in 
TJ2I W1S lue 111 p t to i niigr ition ot voiing North 
Sea lumngs m the preceding winter Lite m 1920 
these fish elivide 1 into two sections one of which 
migrated iiorthwirds towards the Orkneys and 
Shetland md the other southwards Ihe northern 
group thuiby pissed mti 111 area fivourable to 
growth and grew rapullv The southern sectioii 
grew much less rapidlj If this be so the herring 
industry m luv particular liKalitv should depend upon 
whether the }u.mng caught ire migrmts from a 
r gion of rapid or of slow growth rather thm upon 
the ^.xlstence of a p irtieul it ye ir eliss The author is 
mdincd to the view that migrations which may in 
some cases depend upon the activity of Atlantic 
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water prohibit the existence of difierent herring races 
in the North Sea 

Lt c ALYi 1 us Oils as G&rmicides — Messrs A R 
Penfold and R Grant give m account of an investiga 
lion of the germicidal vilues determined as Rideal 
Walktr cirbolic acid coefficients of the principal 
comnnrtial eucalyptus oils and of their active con 
stituints (Jouni and Proc Roy Soc of N S Wales 
vol Ivii 1923 p 80) Stmdard suspensions of 
t per tent of the crude oils ind their pure constituents 
were in i Ic m 7J per cent resin soap solution Of 
the oils of ttn species of 1 111 ilyptus that of £ radtata 
was the strongest and gave a coefficient of 10 12 
the itti\e principle being pipcntol Of active 
principles australol gerimol citrd and pipentol 
g ive c icfficients of 22 521 19 5 and 13 respectively 
11 k interesting observition is mode that a lower 
coc&tunt IS givin by the dilution (with water) of a 
concentrited preparation than by a dilute prepara 
tion <f the same strength probably btetuse the 
diliitini of i concentritwl emulsion upsets the 
emulsic n 

Ri 1 Discoiokatiox on Dhild Salti i> hisii 
The conditi n kniwn is pule w ‘>nt to which 
Iric 1 salt! 1 fish is li ible 111 1 is char ictensed by the 
aiicarincc f pmk pitches on the surface It is 
d< ll with m bpt al Report No 18 of tin lood In 
\ sti„ Inn Ik 11 1 L\ Dr P t (loale These pink 
patches ire 0 use I by the growth of chromsgcnic 
11 1 ro ( rgai isms i f at least two spe its — one 1 red 
sar ina the ther \ lunouslv jiolym rphic form 
wl ich m i\ leal icilliis These crgimsms may be 
cultivate 1 c n s ich iiu li 1 is salted fish ag ir provided 
they cintain a high percentage of silt eg 13 per 
cent It a t nipiriture of y C The source of 
thesf orgarisnis has lecn trace 1 to the silt used in 
cunng when this is cf marine origin rock salt 
stems to be fret from them Sterilisation of the 
salt at 120 C for 30 minutes suffices to destroy the 
organisms 

A StftfcSTiD Indicator jor PriKoruM In 
the Journ il of the Royal Society of Western Australia 
vol 9 p 8 fi 123) A r irquharson describes an occur 
rence of the hydrocarbon impsomtc inhlling the 
vesicles of a basalt that underlies a hmestone vanously 
regar led is of ( ambtian or Lower t irboniferous age 
Specimens h ivt I een collected from vanous points m 
the Ord V illev near Kimbcrlev West Australia and 
these were sent to the office of the Geological Survey 
in the first instance as possibly oil beanng shales 
The luthor pemts out that the occurrence is of 
sufficient magnitu le to have a bearing on the search 
for petroleum in the district W c ne^ not shore lus 
view (p 1 7) th It oil would be unlikely to occur if the 
rocks w cre of ( anil nan age since seepage from i 
distance is always possible ml the highly vesicular 
ch iractcr of the basalt may have provided a favour 
able storehouse on the way As L H Cunningham 
Craig rem irks migrating petroleum will m ikc its 
appearance m the most porous rock available 

ClIMVTK ClIANClS AND W>AniER NoRHAIS — 
The I b Monthly R rather Rex xeu for August contains 
an irticle by I rof C h Marvin Chief of the If S 
^^cather Rurc ui <n tlie above subject The dis 
cussion IS introduced by a ciuestion Is the climate 
changing ? and justifies the answer of Yes or 

No to this inquiry Geological records are said 
to Ic ivc no question as to the great changes the vast 
lapse of time has occasioned in the past while there 
18 Slid to be no conclusive evidence of notable 
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permanent changes dunng thousands of yean of 
human history The author beheves that loi^'-tune 
fluctuations of chmatic conditions have occurred 
and that minor surgmgs of the seasons to and fro 
take place for such periods as so to 100 years 
Reference is made to the somewnat general deep 
seated conviction that to many weatiMr conditions 
at the present time dificr from correspondmg con 
ditions withm their memory I he prune object of 
the discussion is to establish a method of completmg 
a biokcn record of observations say of temperature 
or rainfall so as to lengthen out to the utmost a 
senes of observations and thus to secure long penod 
normals of observations to aid in obtainmg proof of 
secular changes if such are obtainable A method 
18 suggested for completmg the individual values 
for missing years which is practically a system of 
drawing lots from the values of all the years for 
which otaervations exist md so on for ill the years 
for which me ins arc required This system scarcely 
seems likely to tommend itself to all workers ton 
sidcrible importance is attached by the authrr to the 
use of acenmuhted sums of depai lures from a normal 
base and exhibiting the s ime as a graph 

PHOlOLLrOlRlC CrLlA FOR MTASI RFMLNTX OF 
Timi In the C mpt < renlu^ of the I’uas Academy 
of Sciences Novinibci 5 1923 Messrs G lime R 
Jouart ind Iv Mesny describe methods employed to 
amplify tl c current from a pliotoelectnc ct 11 so tint 
the amj lihed t urrent c m be used to rcconl the p \ss igo 
of i pendulum Ihriugh a certain point of its path 
T he an > le of the pliotoelectnc cell w is joined to the 
gnd of a special tnodc valve and the fil iment of the 
valve to the positive of a battery the negative of 
which was connected to the deposit of alkah metal 
in the cell i constant high potential difiorencc was 
ipplicd between the anode pfatc and the ill iment of 
the vilvc When the cell was illuminated the gnd 
was charged negitivcly and the current of the valve 
was diminished In this way i vination of current 
10000 times as great as the origin il photoelcctnc 
current can be obtaineil and by attaching to a 
pendulum a screen provided with a slit through 
wluch light from in clcctnc lamp can pass measure 
inents of the time of vibration can be made with con 
sider ible accuracy With a more complicated arrange 
inent of valves on amplification of the order lo* was 
obtained and it was possible to determine tlie penod 
of the pendulum witmn one thousandth of a second 
The authors hope to be able to adapt the method for 
recording the passage of stars across the central Ime 
of 1 mendian telescope 

Vllocity Distribi tion oi Llectrons tROM In 
canoesclnt Oxides — The velocity distnbution of 
the electrons ejectwl from mcandescent substances 
has been investigated by the integral method not 
attempting to separate out the electrons moving at 
or near a definite velocity but deducing the distn 
bution law from observations which meluded all the 
different velocities present Richardson used also 
the differential mithod All the observers have 
found that Maxwell s probability law for the distnbu 
tion of the velocities is correct in the case only of 
dean metal surfaces In the Zettschn/t fur Physxk 
November 15 1923 HerrM Rossiger describes expen 
ments usmg the differential me&od in which the 
electrons pass through a longitudmal slit parallel to 
the axis of the cylindrical anode this is coaxial with 
a straight incandescent platinum wire which forms 
the cathode and is coated with oxides of calcium 
banum or strontium There is an outer cylinder 
coaxial witli the first and electncally connected with 



NATURE 


953 


Decembfr 29, 1923] 


it m this u a slit parallel to that in the surface 
of the inner cylinder while ontside this slit and m 
aulated from the cylinder is a collecting plate which 
receives the electrons which pass through both slits 
The inner cyhnder can be rotated about its axis so 
that the angle 0 between the planes passing through 
either slit and the cathode wire can be voned and 
measured by means of a reflectmg mirror A solenoid 
IS wound round the cylmdncal glass containing 
vessel so that a magnetic field can bo poduced in the 
direction of the axis of the cyhmlcrs deflccUng 
electrons with a certain velocity which pass through 
the first blit so that they pass through the second 
when 0 has the correct value Maxwell s law is still 
found to hold 

Maonftic Survfy of iHF Balkans — Heft 10 Bd 
isi Abt III Math Nat K 1 of the Sitzungsbenchte 
of the Vienna Akademie der Wissensch iften rontams 
a paper by Mr A bchodler wluch gives the results of 
a magnetic survey earned out dunng 1918 in thi 
Balk mb Kebults are given for 27 stations varying 
in latitude from 44° 49 to 40 55 N an<l in longitude 
from 18 \ to 21 54 E Attached to the paper are 
SIX charts The first and the libt indicate the geo 
graphieil positionb of the statioiib and the geological 
features of a mat^netic illy disturbed ret^ion Iho 
four intermediate charts give curves of equal values 
of magnetic declination mduiation hon/ontal force 
and total force respectively for the epoch January i 
1918 Through an ovcisii,ht the values of the force 
arc pnnted as angles in the charts lor example 
o 4444 C O b IS Minted as 44® 44 It is mteresting to 
note that the dip observations were taken with an 
Eni,hbh dip arele Dover No i 

Invrrtld Eliout in Afroplani s — V paper of 
considerable interest to practical aviators is well as 
to workers in the dynamics of aeroplane flight was 
read recently before the Royal Aeronautical bociet> 
by Squadron Leader R M HiU The paper is cn 
titled The Manoeuvnres of Inverted rii(,ht and is 
based upon extensive eiq^nmental flights executed 
by Mr Hill and others Uie object of the experiments 
was threelokl The immediate aim was to examine 
the causes of fital accidents that often occur m 
aerobatics on an unstable aeroplane when the airo 
plane assumes an inverted posibon and the pilot fails 
to right the m ichine Subsidiary amts were to find 
the magnitudes of the loads m inverted flight and to 
examme the behaviour m inverted flight of machines 
with different stability charactenatics An account 
18 given of the wavs in which inverte flight cm be 
obtained namely oy me ins of the half loop and the 
half roll and details of the mameuvrts are yveii for 
particular aeroplanes such as the Sopwith C imel 
^e Camel modifled so as to mcreaso its loiigitudmal 
stability the Snipe the Bat Bintain and the 
S t 5A The use of the controls in inverted flight and 
tlie return to normal flight are similarly discussed 
Mr Hill considers the beltmg arrangements to be of 
supreme importance especially m unstable fighting 
machines pilots often fail to use the controls b^use 
they cannot reach them bteady inverted fli^t is 
possible on all types of machmes mvestigated but 
whereas the lonmtudmoJly stable machine tends to 
nght itself the longitudmally unstable machine has 
no such self nghtmg properties there is however no 
real difficulty in recovenng from the mverted flight 
The longitudmally unstable machine is also liable to 
get mlo an inverted spm bnt here again the pilot can 
recover if he knows the use of the controls m such 
pomrtons Inverted loops weae also mvestigated 
Mr Udl suggests that the best compromise b^een 
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safety and extreme manoeuvrabdity is to bo found in 
an aeroplane which though preferably stable through 
out the major part of its range of flymg speeds with 
elevators free must defimtely be stable with them 
fixed 

Silicate of Soda for thl Trfapmfn 1 of Concre fe 
Roads — Silicate of soda is now being more and more 
used m Great Britain for the surface treatment of 
concrete following on the extensive and very satis 
factory experience recorded m America In fact 
new uses for silica of soda arc being found almost 
every day and this matcnil looks like rivalling 
sulphuric acid soap or soda a^h as a readv test 
according to the amount consumed for the civilisation 
of a community The chemical reactions that result 
from the application of a dilute solution of silicate 
of soda to concrete say the surf ice of a road are 
very compheated but seem to include the combination 
of the silicate with the free hydrated lime liherateil in 
the settmg of cement to give a lune silu ite which 
forms a hard compound At any rate the nett result 
u> the formation of an intensely bard outer skin — m 
which all the pores have Ixen completely filled up — 
strongly resist int to abrasion and dustmg and 
largely waterproof It is essential however that the 
bihcato of soil i be sprayed over the road m the form 
of a very dilute solution say 1 of the liquid neutral 
sikcate to 4 of water whilst the silicate of soda must 
be preparcil for the specific purpise with a fairly 
high ratio of silicate to soda As is well known 
very m iny grades are supplied from i low ratio 
product contammg i bo molecules silica to 1 00 
molecules soda (Na|0) to i very high ratio mde with 
over 4 o molecules silica 1 bo nght brand to use is 
a matter of expenence ind research on the part of 
the firms suppVmR the -product but the results 
under proper conlitions are remarkatle and con 
stitute a factor of national importance in the upkeep 
of roads 

Ttsrs ON Boiler Matfriai —The annual memor 
ondum by Mr C E blromcyer Chief Fngmeer to 
the Manchester Steam Users Association covenng 
the year i)22 contoms several intcrestmg matters 
Tests have been moilc on the material of some old 
wrought iron boilers one of which was sixty mne 
years old and a comparison with the tesis of the 
onginal material shows that wi ought iron does not 
lose tenacity ippreciably with at,e Ihe furnace 
plates show a reduction of ductihty but not of tenacity 
Mr btromeyer again directs attention to the ellcct 
of mtroijcn on mild steel and urges thar the eff«x:t 
of a high proportion of this element sui li as is found 
m Bessemer steel requires more thorou(,h msesUga 
tion A table of failures of mild steel plates bolts 
stays and nvele is given 22 in number and m 
every case the sum of 5% +I is greater than o 08 
per cent the upper limit previously fixed by the 
author A case lor injuury has been made out 
and it u> to be desired that analyses for nitrogen 
should be made more frequently until its alleg^ 
barmfulness has oeen confirmed or disproved The 
tests on nveted joints in old boilers show tliat the 
strength of a double nveted seam m a boiler is greater 
than that found when the seam is cut out and the 
jomt tested m a maclime so that the engineenng 
practice of creditmg the jomts with their fall strength 
IS justified An mterestmg section on dished and 
flat end plates of boilers deals with the beb mour 
of cracks which m some cases do not spread but 
reheve the stress so that some bodors mentioned 
worked for yean in % cracked condition la 

traced to a very finely laminated structure in the 
outw layers of the plates 
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The Jubilee Celebrations of the French Physical Society. 


TT wii m 1873 that the Sotitti I ran^dibe de 
^ I’hysique cann, into being and the first \olume 
of the IVoceedings of the Society contains a report 
b) I issnious on fhe preliminary steps that were 
taken The st-xtutes include one by which any 
discussion ctrangerc a la physique is prohibited 
Uhethcr llu 1 rini-h physicist of fifty years ago was 
a kfcn politician wt <lo not know but it set ins to 
hivt been dtsirible to pioxidc if,ainst cxlrineous 
matters more iigoroiisly thin is oui wont in (.re it 
lint iin 

\ >sl met. it the first list of incmlitrs rcieils a 
numlici of vtry well known naims such is the 
Beciiiurtls Bcrthelot Houty Cmnu Jainin Joubert 
Koenig I ippni inn 1 issajoiis M isc irt Sainte Claire 
Diiilh ml Viollc rht first president was I i/ean 
ind the following eight sucus.ie presidents were 
Ikitin 1 imin Oucl 1 Het picrel Hlavier Berthclot 
Mascdit ind (ornn The first honor iry member 
w IS the cller Bccipiird In 1876 there were li\e 
honciarv members ini lulling Kegnault and Sir 
\tillnm Ihiinson ind in 1878 the names ot li/cau 
and loiili Wirt vddod 

In the caily part of tins month the founding of 
the Si Lictv w IS ctlebi itcd by a number ot meetings 
Ap irt from these there h is b^n the h \hibition which 
ins hitherto bteii Ik Id by the Society at I ister but h is 
this yen been combined with a Wireless Exhibition 
It has bei n on an unusu illy large scale as may be 
realise I when it is said thit the (.rind I’alais in the 
Champs fhvts in which the aiimtU Automobile 
Show IS hcl 1 was used for the purjxise The fi xhihi 
tion w IS evcellent from m my ^ints of view and was 
eharaclrnscd by miny demonstrations more or less 
ponulir which were very attractiM 

1 he aniuvi rs iry lectures were given at the borbonne 
the first on Saturday Diwmlxr 8 by Col Robert on 
the relations of physical and teehnieal aironauties 

On 'Mond ly morning Detembei 10 in attr iction of 
mother kind presented itself in the general meeting 
ot the Intel nitiond I mon of Physics The chur 
was laktn by M Brillouin with Ihof H Abraham as 
generil secretary Ihe business wis largely form il 
the m iin item being thi adoption of the st itutcs 
After some discussion is to whether the v due of the 
fiane for the eontnbuting eountnes should be tiken 
in the french or Swiss currtiicy the former wis 
adoptid notwithstanding the reduction in the 
contributions by so doing Ihe date of the next 
nuetiiig of the Union was fixed for the year 1915 
ih nonnil three years interval lx mg reduce I and 
the ciucstion of m international congress will then be 
decile J \ somewhat pious resolution was idoptcd 
on the desirihilitv of authors supplying abstricts to 
their papcis such alistriets being left in the hands 
of the c lilor of the journal concerned for final revision 
rill lilt ting was followed by a luiielicon 

Oil Monti IV evening a lecture was gi\en by Ikof 
11 A Lortnt/ on the old and new nuchanics Ihc 
1 otic n rt suiting from tin impact of two bills wis 
considcrt 1 in 1 generalised equations were obtained 
whieh wtri applie ible to two observcis in rclatnc 
motion Ihis wis followed by the gravitation il 
de flexion of light ind a discussion of the quantum 
thcorv and kindred subjects The address w is a 
model of lucidity md at its conclusion ITof T orentz 
received cpiite an ovation from a crowded audience 

(Jn Tuesday Ueeemboi ii ixird Uayleigh gave an 
interestmg leeoiint of his investigations on iridescent 
odours in N iture He de Ut» successively with the 
colours observed m light reflected from potassium 
chlorate crystals mother of pearl I abrador felspar 
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and scarabce This work was described recently in 
a senes of papers read before the Royal Society 

At the conclusion of the lecture Prof Volterra 
presented on the behalf of the Accademia dei Lmcei 
two volumes of the collected works of Volta Other 
volumes are m preparation 

Wetlntsday December 12 was marked by a banquet 
at which ihe dclegites were royally entertained 
The chur was exeupied by the Under Secretary of 
State for Public Instruction M Picard (president 
of the Socicttf 1 r mgaise de Physique) welcomed the 
foreign delegates and responses were made by Prof 
\ olterra Ikof Lorentz I ord Rayleigh Ikof Stormer 
and ffi-of Knudsen 

The culminating point m the celebrations came on 
Thursday ifternoon when the chur wis taken by 
the President of the Republic in the large amphi 
theitrc of tlie Sorbonne Ihere wcie ilso present 
the Ministers of Commerce of Public I nstruction and 
of Ifiiblic Works Vftcr speeches by M Pitard and 
M Brvhnski (president of the 1 rcnch 1 leetrotei hnical 
( ommilttc) Prof I on iitr presented the iddrcsses 
whuh had been brought by the dolcgitcs these 
were numerous and in the alphibcticiT order of the 
countries from which thiy came were from the 
foltowmg societies I Academu Jvoyak do Belgique, 
1 a Socictd Scicntifiquc de Bruxelles L Acadcmie 
RoyalcdeOanem irk I Institutd Cgvpte 1 Acadcmie 
dcs Sdcnccs de Madrid Bun au of Standards Carnegie 
Institution of Washington I Ac«Ki6mie des Sciences 
del inland Roy vl ‘society Royal Instiliiiion Physical 
Society of london Rontgen Society Vccadeniia dei 
I incu Ace idemia di Torino I a Section dc Physique 
du Conscil National dc Rechcrchcs du Japon I e 
Mimstin lie 1 Instruction Pubhquo du Grand Duch6 
dc I iixembourg I i Socictc do Physique de ( hns 
tiama T Academic Roy lie des Sciences d Ainsterd im 
La So«.i6t6 Hollandaise des Scunccs de Haarlem 
L AcadiSmie de t racovie I a Socicte Polonaise de 
Physique I i Socit t^ Suisse de Physique LaSoci 6 t 4 do 
Physiijuectd Histoire Naturelledi (.enive LaSocidtd 
/iinchoise dc Physique et 1 Tcole Polytechniqiic We 
rale de 1 Umversitd de Zurich 1 Union des Mathema 
ticiens et iks Physicicns tchccoslovaques i Prague 

After this part of the ceremony came a speech by 
M Btrard (Mmister of Ifiibhc Instruction) followed 
by remarks by the Ikcsident of the Republic The 
1 liter with his ministers then withdrew and we 
settled down to i discourse by Prof C Fabry on the 
domain of ridiations The programme wis mter 
sjHrscl throughout by a selection of music rendered 
by the cclcbritcd band of the (.arde Rdpublicaine 

Ihe inagiuhient amphitheatre of the 'sorbonne in 
which these proceedings were held seats about 3000 
people and gave nse to some reflections possibly not 
only on the part of the present wnter Where is such 
a theitrc to be found among our educitionil mstitu 
ttons m London ? Unfortunately nowhere and if 
wc had such a theatre would an audience of say 
2500 pcopk tome on such an occasion and listen to 
in address (unilluslr ited) on the difficulties expert 
enetd in exploring the field of radiation from the 
loqgcst waves as used m wirekss telegraphy to the 
shortest os shown by X rays ? We doubt it even 
if the Ihince of Wales were present The value of 
science is obviously rccognisM more fully m F^na 
than in London 

Lectures by Prof btormer on the aurora borealis 
on Pnday December 14 and by Prof Knudsen on 
the mechanism of evaporation and condensation on 
Saturday brought to a close these very interesting 
and very successful celebrations 
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Virus Diseases of Plants 


AN mttrestmg discussion upon Virus Diseases 
of Plants was held dunng the meeting of 
the Bntish Association at ] ivcrpool between the 
Sections of Botany md Agriculture Ihcse obscure 
maladies which ire of great economic import ince 
affcit a (,reat sanety of cultivited pi ints and have 
latelj received much ittention from plant patho 
legists 1 omierh these diseases wctc attrilutcd to 
generil plusiological dc(,ridition notiblv in the 
potato but since the> has e been show n to be marke lly 
mfcctious thca are usually oonswlered to lie ciuscd 
bj ortinisjns of ultramicroscoj ic si/e which arc dw 
aerain iti 1 1 irgch 1 a mi ms of inserts 

The disii sMon w is opened by Dr I aul Murphy 
who fust disciiltd the symptoms of these diseists 
in gencr 1 an I cotnpircl them briefly with certain 
diseases of ammals of somewhat similar t\pi He 

then d lit sjiccific illy with the leaf r 11 mil 

mosne discises of pjtatix.s both of which cause 
enormous If ssts in yield In hscussnif, leaf r II 
of potati es I )i Murphy maintaini 1 th it the al normal 
Kiunnilatnn of stirch in the kavis which ltd to 
rolliuK pnitled the legem ra+io of the ililocm 
which IS also i inarketl symptem t f this disc isc Tn 
potato mosaic char it tensed first by i mittling 
of the fjliagt and liter by marketl legralition if 
tl c wholt pi ml he stated th t this disease soni times 
niiskcl other aims d snscs of the potito s ich 
as stippli struk and rmklo Hi had ilso 
demonstrate! that lertain Nineties might yet as 
cimcrs of this disease in which the symptoms 
remainid dormant although infection coni f still 
be sprcid from these plants As instancmg the 
rapidity with wlmh degeneration ciuscd by such 
diseases ii ight occur Dr Murphy said that on a 
fann it Ottiwa potitocs had I ten grown I altluly 
for stveutcon yeirs but tl it after this ptnjd 
morkid dcgentration set in dunng the course of a 
single seison which hid affteted all potitocs sub 
snpiently grown on that firm He considered how 
evei thit Hurt still remained a certun reduction in 
yield altnlutalle to non path igtni causes when 
the same healthy stock was grown in diflcicnt but 
aipircnth suit ilk 1< cahlu s 

Prof II JM Oinnitr of sgcningen Holland who 
bus made i spcciil study of thtse diseases in the 
potato then g ivc an iccount of his own researches 
on these mail h s In regarl to leaf nil he 
mWcl tic MOW of Dr Murphy tint the seat 
of the distuil 11 tt lay m the a I norm il accum ili+ion 
i f starch in tl c le ives in untaining tbit he primary 
t fleet of dis 1st w IS the nccrc sis of the j hlocni i m 
cquent uptn tlu entry of thi iinis tl rougl 
insect agt ik y He pt into 1 Out th it infection by 
aphides luring Miy and ]«ne first resulted in rolling 
of the uppir leaics during \ugusl liof Ouinjcr 
chum I tliat the re il scat of tlu se virus diseases 
was the ililocm mil suggested Iherefort tliat they 
should I e nllt 1 phi lem hseases rather than 
virus disciscs ilthough he adiniltcil there was 


no visible degeneration of the phlrem in mosaic 
diseases In this connexion ilso it must bo conceded 
that there ire other diseases of phlo m tissues which 
d > not f ill into the c itegory of virus diseases 
I’rof Uuanjer emphasised the r 61 e played by msects 
especimly aphides in the dissemination of these 
diseases I ut pointed out that in some mosaic 
thstasts transmission w is possible through mechanical 
abrision of the Icif bans 

Dr W B Bnerlev exhibited 1 inttrn sli les which 
showetl in a sinking manner I v rcfcrtncc to American 
Stitistics tht 1 ssts c nisei by thtse diseases m crop 
plants \\ ith ri g ird U sug ir cant mosaic ho 
stated that \ inctics resistant to the dist ise had 
recently 1 ttn discovtrtd which woul 1 probably 
prove the salvition of the cane industry in certain 
dislncls 

Mr T Whitchca I classified virus plant disc iscs 
into four categtres of which tho following are 
tximi les 

(1) Infet tious t hlorosis which is transmissible only 
I y grafting 

(2) Spikt hscast tf the san 1 il wood tne in which 
tlurc IS neither abnormal starch accumul ition nor 
phlc m necrosis 

(j) Li if roll of pot itoc m w Inch al normal starch 
acciimulati in aac rap nits phloem mcrosis This 
disease IS transmissible by insects but not by cx 
pressed sap done 

(4) Potito mosaic in which there is neither 
accuniulatiin of starch nor pliloem necrosis although 
tl t sugir content ni iv be unusually liigh 

fills disease is transmissible by the sap alone 
without insect agcni v Mr Whitehca I appeal^ 
for more accurate mctliods in diagnismg this group 
of hseases and gave striking cvi lence for the trans 
missi in of potato loaf roll through the soil He 
suggested that these hseases could be best contfolled 
ly riisuig resistant vine ties and by eslibhshing 
special I «^s of potatoes f ir seed purposes which 
coul I lie rogued eticctively an ' lifted t irly 

Mr llclmcs Smith expressed the view that leaf 
roll wis bv far the most serious of the virus 
diseases of the jiotato in tl is country Unfortunately 
manun il tre itmcnt ha 1 no cltcct upon it although 
this was somcwhit 1 enetici il m pt ato mosaic 

l>r K N Salimaii ixiintcl out that although this 
year he had taken the trouble to spray his seedling 
potitocs planted 11 old girlcii soil with nicotine 
at frequent inters its m cr h r to control aj hides 
infection bv niosai and le if r ill had be n more 
serious than ever I efort although sec Hint, plant^ 
in remote plots in other crops h id n name I healthy 
Solannm mt,rnm appcarcl to be of no importance 
as a earner of these lisciscs Dr Salaman 
cxpressi 1 the view th it virus diseases of the 
potato wen prol iblv lot congenilil ml that 
susceptibility to leaf mil w is tnnsniittel in lepend- 
ently of susceptibility to nosai disease 

b T Bkooks 


Australian Railway Development 

M K O H 1 RISHBb ni read a paper on this 
subject to Section E fGcogriphy) of the 
Bntish \ssociation it Liverpool Railway systems 
typify the humanised vs opposed to the purely 
physical envir mment an i in so for as they reflect the 
higher social md political mentahty of the people 
contribute most useful data for the human geo 
grapher In bnropc the system of national states 
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a Study in Political Geogfraphy 
with their scmi geonaphical basis was evolve 1 before 
the railway era Iho railway systems supenmposed 
on a well dehned national bockgroun 1 share the 
intense indmlualisation oi the continent Europeans 
brought to Australia this tradition of individualism 
and exclusiveness 

Mr Rishbeth mamtained that Australia is a clear' 
cut geographical unity and that its mterstate bound* 
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ants are mathematical and artificial with one or 
two exceptions they have no geographical meaiung 
The eirly settlements around the island contment 
were scpiratcd by long stretches of inhospitable coast 
and stiU more difficult mtenor From these various 
centres the human settlement developed on old world 
hnes This is expressed m the various state railway 
systems each planned without reference to those of 
'ulioimng states 

Ihe geographical and economic umty of the island 
was overlooked until a much later date but the 
commonwealth feehng or spin! is now making rapid 
headway and is renectel in the new and newly 
plannci railwav hnes These lines arc projected to 
Dind together an 1 n it to separate the various states 
All major Australian railway schemes are essentially 
commonwealth pruj sitiins in that they involve the 
interests of more than one state A sketch map wa 
shown to indicate the economic areas independent of 
pohtical iivisions which may be regarled as the 
Iimterlands of different stretches of sea coast On 
this map it is possible to forecast with tolerable 
certainty the mam outlmes of the completed 
Australian railwiy system Briefly this entails an 
outer nng of which tl e elements already exist in 
inner circle fragments of i rahal system cutting 
across both cir los and joining hmtcrlands with their 
appropriate ports cert un overland Imes from north 
to south in 1 east to west These systems when fully 
built will unify the continent and overrule the 
artiJ ciality of the onginal states 


Structure of Greeuland 
TV h have recently received though the work is 
» » dated 1920 volume 53 of the Neue Denk 
schnftcn der Schweirenschen Naturforschenden 
Gesellschaft ' contaming an account of the Swiss 
trans Greenland Expedition of 1912 13 Between 
southern Greenland at about lat 64® where the countrt 
was crossed by Nansen in 1888 and Pe iry s routes of 
1892 95 through 80 N the mtenor of Greenland 
remained unknown for an interval of more than 1000 
miles In order to deteni me the structure along 
one line through this gap a bwiss expedition un ler 
Prof dc yuervain in 1 112 trwersed Greenlanl from 
the westen ccast m lat ("9 46 opposite Disko to 

the eastern coist in lat 6h The journey on the 

inland ice was begu 1 on June •’o The summit of 
the icecap was crcsscd on July 8 and its eistem 

margin was reached on July 21 Ihe party with 

dog drawn sledges averaged 22 kilometres a day 
Meanwhile the western party under Prof Mercanton 
mvcstigated the open country on the western edge of 
the ICC cap to the east of Disko Island 

Tlie new traverse of Greenland confirms the general 
accuracy of Nansen s profile though as he croKied 
the country where the ice cap is narrower but rises 
to a greater height his gradients were steeper than 
those found by the Swiss party Doubt is thrown as 
to tilt distmcc inland reached by von Nordenskjold 
in 1883 ihe expedition however supports his view 
that cryocomte consists in part of meteontic material 
Nordcnskjold s conclusion has generally been rejected 
and the ni iten d explained as dust blown On to the 
ice from the nearest rocks Part of the Cryocomte 
collected by the Swiss expedition is regarded as 
derived from local dionte but it contains spherules 
of magnetite which Prof Mercanton regards as 
possibly of extra terrestrial ongm In this view he 
supports the conclusions of Wulfing and of Swinne 

NaM Denlurhnitcn drr S hwe xeriwliai N^tiniorKhaDdai C«mll 
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(1919) In the absence however of proved mckd 
the meteontic ongm of the magnetite may still be 
resn^ed as open to doubt 
^e western party made careful measurements .of 
the ice movements and found it to vary from less 
than a centimetre a day on the ice front to 2} metrM 
It 18 shown that the bare land m west central Green 
land was once covered by the ice sheet and Prof 
Mercanton supports the view that wnth the exception 
of some of the high southern mountains the whole of 
Greenlnnd was once buned under an ice cap His 
account and photographs show the powerful disrup 
tive efiect of frost on bare rocks m the neighbourtiood 
of ice The larger part of the volume is occupied by 
the meteorological observations and results including 
the records of some pilot balloons 

Ihe last chapter describes the collection of Eskimo 
skulls and its author Dr Hoessly rejects the view 
tint the Eskimo reached Greenland from Europe 
across the E-iroes and Iceland he regards tne 
Eskimo as the most primitive section of the Mon 
golrm race The volume is well illustrated by four 
plates of maps and sections mne plates and numerous 
figures m the text 


Building Materials made of Waste 
Materials ' 

By Prof APT AURir 


have m Great Bntim large accumulationb of 
** blast furnace slag of cinders and clmker tnd 
in the neighbourhood of Edinburgh of burnt shale 
the resi lue from the stills of the oil industry There 
are three ways in which these matenais can be 
utilised— for the production of bncks for the pro 
duction of cement and as aggregate mixed with 
lortland cement or plaster of Pam The general 
method adopted for the production of bncks is known 
as the sand hme process Bnefly this process con 
sists of mixing the iggregate with a certain proportion 
of hme and water squeesmg it mto a bnck under a 
pressure of some two hundr^ tons to the area of the 
bnck and then steaming under high pressure or m 
open steaming chambers Bncks are now bemg 
manufactured by this process from sand blast furnace 
slag granulated by being run while hot into water 
clinker town refu!>e slate dust and burnt shale 
Cement is being manufactured by two of the Scottish 
steel corapames from blast furnace slag granulated 
mixed with lime and then raised to a high tempera 
ture so os to form a clinker m the same wray as 
ordinary Portland cement was manufactured This 
cement known in Germ my as iron cement can be 
sold m this condition or can be finally ground with 
a mixture of a certain proportion of raw blast furnace 


Ihe u!>es of these materials as an aggregate opens 
the question of how far it is possible to reduce the 
content of Portland cement and at the same time 
get suiiicient strength for building purposes The 
objection to the usual buildmg slab made of cement 
IS that in order to be able to remove it from the 
machine as soon as made the content of water has 
to be kept low and coilsecjuently the crushmg 
strength of the finished slab is also low Two in 
terestog methods of gettmg over this difficulty are 
the Crozite method in which the cement bncks were 
sliced off from the bottom of a column of cement and 
aggregate and the method used by the Triangular 
Construction Company m which a heavy compression 
IS put upon the bottom and top of the slab at the 
Sutatanoa ot a laetura daltraad at the Royal Aoadamy o( Arta 
Loodoa aoWedoneay Novaobetai 
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momsBt of comptetton It has been possible in the 
case of the slabs made by the Triangular Construction 
Company to reduce the amount of cement to one to 
twdve of am^te and the manufacture of cement 
bricks by the Cronte proce^ is bemg earned on m 
a large scale in America 

M^y waste products such as sawdust disintegrated 
wood and ordinary chc>ap aggregates such as clinker 
can be utilised m slabs m ide from plaster of Pans 
There are large and easily available deposits of gypsum 
m Great Bntain but the industry has never been 
developed on the enormous sc.ilo found m Amenca 
where all kinds of materials required bv the builder 
have been turned out made from plaster of Pans as 
the cement 


University and Educational Intelligence 

The Untverstjy Bullehit issued by the Association 
of Umversity Teachers his hitheito been confined 
mainly to a rca rd of the activities of the \ssociation 
which have liecn concerned largely with questions 
Of remuneration and other conditions of tenure of 
umversity posts In the November issue an effort 
IS made to widen its circle of readers I ird Oorell 
contnbutes an article dealing with three subjects 
(i) expected developments of the functions of the 
Teachers Registration Council with the view of the 
establishment of teaching as one of the unified 
learned professions (2) the financial needs of uni 
versities ind (3) the proiccte 1 Imperial E lucation 
nurcau Prof Arthur Thoms 1 s thoughtful and 
arresting essay on the essentials )t education deserves 
a wider circulation thar the BuUettn can hope to 
give It Here is a biolomst dealing with the ignorance 
of young Scotland as faithfully as Prof Burnet m 
his Romanes lecture dealt with the same subject 
from the point of view of the humanist Over the 
famihar imtials M E b appears a plea f r large 
capit il grants to universiues as recommended by the 
Royal Commission of 1870 on Scientific Instruction 
and the Advancement of Science Prof bandbach 
tells of a committee having been appointed by the 
A U r to consi let and report on the subject of 
CO operation between librancs possibly on tl e Imes 
of the German central information bureau and general 
card catalogue for the benefit of research workers 
in Great Bntam and Ireland There is also a con 
tnbution from Melbourne on the penis of inbreedmg 
and localism in umversities in the Overseas Dominions 

The North of Scotland and the Edinburgh and 
Fast of bcotland Colleges of Agnculture append to 
their calendars for 1923 24 lists of appomtments 
gained bv their students They Illustrate uie Scottish 
propensity referred to m Mr Rudyard Kiphng s recent 
rectorial address for raiding the world m aU dejiart 
ments of life and government The lists maude 
posts m England {33) Canada the United States 
South Amenca the >^est Indies Australia Now 
Zealand South West Fast and Central Africa the 
Sudan Egypt Cyprus Htmgary India Burma 
Ceylon Straits Settlements Malay States Java 
Sumatra Borneo Fiji and Hawaii only 60 out of 
the 2to were in bcotland The director of studies of 
the North of Scotland College reports that m 1922-23 
a lecord number of students (27) obtained the degree 
in agnctdtuie Both colleges do a large amount of 

county extension work m addition to the instnic 
tion and research earned on at their beadquartera 
and at college and experimental statlona The 
northern college report records 67096 attendances 
atiH 2939 classes and lecture meetmgs and ii 840 
visits to farms and crofts for instruction and advice 
A scheme of rural saence to be taught in conjunction 
with school gardening was mtroduced mto several 
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schools and proved efficaaous m creatmg an interest 
m school garaemng which is lacking at present 

Rhodes Scholars in residence at Oxford m 1922-23 
numbered 273 namely 125 from the Bntish Empire 
and 148 from the Umted States Of these 57 were 
takmg natural science and medicme 10 economics 
and 6 mathematics Sixty eight Rhodes scholars 
were successful in the final honour schools cxamina 
tions namely first class 14 ^United States 8 Canada 
2 Australia 2 New Zealan 1 i South Afnca i) 
second class 31 (Umted States 16 others 15) third 
and fourth classes 23 (United States ii others 12) 
The Ph D degree w is awarded to 7 (all from the 
United Stiles) the BSc or Blitt to 17 and the 
BCE to 18 Among other academic distinctions 
obtained by Rhodes scholars may be mentioned the 
Christopher Welch scholarship m biology and the 
James Hall Foundation essay pnze both won by 
Americans the 1 rancis Gotch memorial prize won by 
i scbolir from New Brunswick the David byme 
research prize (Melbourne) won by a scholar iiom 
Victoni the Bourse dcs (Euvres fnn^aises^A 
1 Stranger (tenable for one year in a umversity^f 
France) awarde 1 to a New South Wales scholar 
dem nstratoTsbips and a tutorial fellowship 
Oxford awarde 1 to two Australians and a 
African and a Rockefeller Vledical research felj^B 
ship tenable in the I nite 1 States to which^H 
Australian bolar was ele ted In athletics 
Unctions lerc w n b> ii scholars from the Ui^H 
States 10 fr m Vustralasia < friin Canada anH 
from South Afnci 

A NoiABir ciUzen of Bolton Lancashire Mr J P 
Ihomas!>on made known to the School Ikiard 01 the 
Borough in 1876 1 is mtcntion to illot the sum of 
750/ annually for a penod of ten years in order to 
assist scholars fiom the elementary schools to proceed 
to higher schools before becoming pupil teachers 
His purpose was to secure a body of teachers in 
elementary schools efficiently educated and properly 
tramed for their duties The School Board felt that 
the full benefit to be denved fiom the scholarships 
would not be realised if they were restricted to those 
entenng upon the profession of teacher and Mr 
Ibomasson consented to “Olargc the scope of the 
sch'^me so as to encourage pupils from the elemental 
schools to conUnue their educaUon at higher schools 
and to encourage smtable pupds to become teachers 
Ihc scheme provided fees books railway fares 
and a grant towards mamtenance Mr Thomasson 
diel m 1904 anl Mrs Thomasson mUmated her 
willingness to contmue the beuefacUon for a further 
penod Meantime the School Board ceased to 
act and the Town Council became the Education 
Authonty The scheme was enlarged m its scope 
and provision was made for scholirships for boys 
and girls between 16 and 17 years of age who 
had been m attendance at secondary schools m 
Bolton to continue tlieir educaUon in such scdiools 
for leaving scholarships of the annual value of 130! 
tenable tor three ycais at a umversity and for a post 
graduate scholarship at a foreim umversity of the 
annual value of iool tenable tor two years The 
scheme has now come to an end Dunng the 46 
vears of its existence unde varying conditions there 
have been awarded 122 major exhibittons 447 mmor 
scholarships 36 scholarship in respect of contmued 
I education at secondary schools 18 umversity scholar 
I ships and one post graduate scholarship The total 
sum received from Mr and Mrs Thomasson amounts 
I to 26 438/ and the exammation expenses etc to only 
1718/ during the whole penod testifying to the fact 
that the scheme has been most economically ad 
I minstered 
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Societies and Academies 

London 

Geological Societj December j — Prof A C Seward 
president and "ifterwards Dr O T Pnor m the 
chair — ^Ihe folbwing comm imcitions were read 
f W Osman The geology f the northern border 
of Dartn oor between Whiddon Down ind Butterdon 
Down The I-ower Carlwniferous rocks may be 
divided into a Lower Alummous and i Cilcireous 
Senes The latter commences with grey shales above 
the Lower Aluminous senes withrut my physical 
feature and contains a v( Icanic ba.nd generally m a 
fragmentary coniiUon mixed with ash slate and 
other fra^ents and impregnated with chert but 
at Last Undcidown the lock is more sohd and is i 
qutrt/ltss keritophyre The conespondmg mixed 
Igneous rocks of the north western Dartmoor border 
which hive been vanously desenbed are altered 
keratophyres Above the volcanic bmd ore two 
hmestene ire is one on the west near Whiddon 
Down and separated by quartrose rocks another 
limestone area at Drewsteignton Throughout the 
length of border considcicd the top of the Cal 
careous Senes is formed of grey shales with hard 
rock bands which pass upwards into the Upper 
Aluminous Senes The granite south of the Caroon 
iferous border rocks shows three separate mtrusions 
all from the some magma but snowing sufiicient 
differences to separate them — D J Parquharson 
The geology of southern Cuemscy With the possible 
exception of some dykes of doubtful Palasozoic age 
the whole of Guernsey consists of pre Cambrian rocks 
— gneisses and schists in the south unfossihferous 
shales and gnts it Pleuunont ind a senes of m 
trusions m me north which range frim hornblende 
gabbro through diontes and tonalites to gramtes with 
their accompanying dykes Those dykes not only 
pierce the 1 ist named suite but also the gneisses and 
gnts of the south 

Paris 

Academy of Sciences November 26 — M Albm 
Haller in the chau — I I Bouvter Ormtscodc^ 
gregaiui i mrth the larv® of which group together 
to build c mplex pouches \ dcscnption of the 
building habits f i new species t Ormiscodcs found 
by M Cnsol in the neighbourhood of San rtmmdo 
d^Apurt Vinerueli The pcuch is built m common 
and may contain 10 to 12 cocoons I he name 
OrtHtscodes f, regains is pn posed for the species — 
G Friedel The block inclusions contained in Cape 
diamrndb These mclusions have been ngarded as 
griphitc but without cleai proof h Cohen has 
shown in i large diamond of 80 carats that the 
inclusion was a flattened crystal of ohmst ind his 
concluded that many inclusions if not ill are obgist 
The author reg irds these cr nclusions as too sweeping 
and shows that in the case of a diimond m the 
Umvcrsity Museum at Strasbourg the mclusion was 
certainly not ohgist but was very probably graphite 
— M Aund Cotton was elected a member of the section 
of general physics in the place of the late J Violle — 
Harald Bohr The approximation of ne irly periodic 
functions by trigonometrical spmm ition — Pierre Hum 
bert Ihe confluences of Clausens senes — T don 
Pomey I inear mtegro diflerential equations with 
several variables Rend Lagrange systems con 
nected with linear differential equations — Paul Son 
nier Thin rectangular plates with edges resting on 
a fixed surf ICC — Ernest Eiclangon Glidmg mght 
without motive power — C E Guye The motion of 
the ^ in the electromagnetic rotation <rf the electnc 
discharge In the case where the action of the posi 
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tive ions 18 alone concerned m imparting a movoaunt 
of rotation to the gas the observed veloaty V dan be 
put m the form 

V 

where « is the charge of the ion supposed e^aal to 
that of the electron H the magnetic field producing 
the rotation a and m the radius and mass of the 
molecule or positive ion M the total number ot mole 
cules ionised or not and N the number of positive 
10ns contained in unit volume of the discharge This 
expression allows the approximate deduction of N — 
R Mesny and P David Very short waves m wireless 
telegraphy With very short wave lengths it is pos 
siblc to utilise piribolic mirrors so as to direct the 
bundle of radiations The short waves are produced 
by on arrangement of two symmetrical tnodcs waves 
of wave len^h of r 6 metres can be produced and 
telephonic communications have been produced with 
these at a distance of two kilometres without using 
mirrors Paul Woog The resistance to rupture 
lateral compression and equihbnum of monomolraular 
layers of vanous substances in thin films on water — 
Rend Audubret The influence of polansation on 
photo voltaic effects The mechanism of the pheno 
menon The results of the cxTCnments describe can 
be expressed in terms of the Nemst theory by saying 
that light acts on the electrodes by modifying the 
solution tension of metals with an mtensity and 
sense connected with the state of polansation of the 
plate — J Pouget and D Chouenak The radio 
activity of the mineral waters of Algen 1 — ^A Luueur 
An arrangement for electrolysis witia graded potentials 
The metliod of Sand and of A Fischer is modified by 
replaang the potentiometer measurement by a miUi 
voltmeter and a high resistance — Camille Metignon 
A new reiction for the preparation of strontium 
Strontia is heated m an iron tube with sihcon and 
the strontium condensed m the cool part of the 
tube— M Faillebm ihe hydrogenation of certam 
ketones in the presence of pure or impuic platinum 
black A Daucet Ihe action of xanthydrol on 
scmicarba/idc Uie substituted scmicarbazides the 
semicarbiwnis ind bcnroylh^ drazine Ihe mono 

X inthylsemicirba/idc is shown tj possess the con 
slitution NH,NHCONHCH(C,H ,),0 the hydra 
/me radicle rci laininc free and c ipable of combinmg 
with ildelijdcs and ketones in the usual manner — 
I Gaubert Ihe optical propcrlies if graphite and 
gr phitic oxide The index of refraction of griphite 
IS between i 93 and 2 07 the crystal is optically 
negitivc — David Rotman Roman Contributions to 
the lithology of the Yemen deep rocks and non 
differentiated lode beanng rocks Albert Michel* 
L 4 vy Some eruptive rocks from the neighbourhood 
)f Toulon (Var) — Lfen Bertrand and Ldonce Joleaud 
Ihe relations bet wet n the crystalhne and sedimentary 
formations in the western part of Madagascar between 
Bctsiboka and Tsinbihina — R Dongier Magnetic 
me isuremcnts earned out in Dauj^nd Savoie and 
Bresse — Bcaul ird de Lenaisan The earthquake of 
November 19 192-^ This shock was recorded on the 
barograph at Montpellier at 3 40 a m — Lucien Daniel 
New researches on the migration of mubn in grafts of 
Compositea; — A Guilliermond New observations on 
the evolution of the chondnome m the embryonic sac 
of the Lihaceee — P Lecomte du Notiy Meaning of 
the maximum fall of surface tension of Bie bbod 
serum — I Mercier and Raymond Poisson Contnbn 
tion to the study of the atrophy of the wmgs and 
muscles of flight in the Forficulidas — Alain CeilUs 
The composition of propolis of bees Propolis or bee 
glue contams 70 per cent of reams and 30 per cent 
oi wax — Louis Boutan The two zones of extern^ 
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fipitfaellum of the mantle and their mflueni^ on the 
qnahty of the pearls m molluscs — Page and K 
Mgendre The nuptial dances of some species of 
Nereis — Bons Bphnissl The action of a high tern 
perature on the mitosis of segmentation of the eggs 
of the sea urchm Nicol i Alberto Barbieri Presence 
of the retina and absence of the optic nerves 
in anencephahe monsters — R Basin, Certain co 
mcidcnces of mahgnant neoplasms and their delay m 
wpearance h. L«tn< 1 de Gennei and Ch O 
Guillaumin Study of phosphatinf, in casts of iickets 
and Its variations under the influence of ultraviolet 
rays — E Wellman and J A Graves Alexic haemo 
lysis and proteolysis 


Capf Town 

Royal Society of South Africa October 17 — Dr A 
Ogg president in the chaar — K H Barnard An 
example of adaptation in a South African isoped 
Crustacean One of the mest interesting mhabit mts 
of the empty tubes of the reef building polychaet 
worm SaMlana capensis is an isopod Crustacean 
allied to Eisothistos This animal lus evolved an 
elongate worm hke shape m strong contrast to the 
other members of the Isupoda The tail fan 
on the other hand is greatly enlarged and when fully 
expanded fits the mouth of the worm tube exactly 
S H HaughtonandA W Rogers The volcanic rocks 
south of Zuurberg In the divisions of StcytlerviUe 
Uitenhage and Alexandn 1 the rocks extend thro igh 
an area about too miles m length from east to west 
olpng the northern bcundarj fault of the Cretaceous 
bMS and are contmued southw irds round the western 
end of the Cret iceous area following it igam towards 
the east on its southern side for 23 mdes fhe folded 
belt of rocks belonging to the C ipo system and lower 
part of the Karroo system forms an incomplete 
* frame defined by faults on the north west and 
partly on the south withm which there is a sunken 
area This area consists of Cretaceous rocks lymg 
unconformably upon an uneven surface of marls 
sandstones sandy tufh breccias and basalts This 
lalter post Ecca pre Cretaceous formition forms a 
syncime of post Uitenhage date and is unaffected by 
the intense foldmg and cleasago cf the surroundmg 
regicii It can probably be correlated with part of 
the St rmberg senes A V Dutbie Studies in tlie 
morpholog\ of Selagtnellt pumxla Part III The 
embryo iTie mcgisporcs of Selagtnella pumtia 
which are shed towaixls the end of the year he 
dor lant on the soil dunng the summer months and 
germinate after the early wmter rams Intr i sporal 
embryos can endure prolonged drying without losmg 
their \itality The embryo his a promment fiot 
with large haustonal colls which project into the 
non septate storage civity of the megaspore Ihe 
cotylcaons do not develop simultaneously nir are 
they stnctly opposite each other The first dichot amy 
of the ixis which takes place it the level of the coty 
ledons gives rise to two or inches one of which grows 
erect tne other develops mto a very short honrontal 
rhizome with branches alternately right and left 
The number of cones found on aauU plants varied 
from I to 160 The sporophvtes are greatly modified 
by conditions of environment S ^m%la possesses 
a number of characters which are very suggestive 
of the tree like I ycopods of the PafsBozoic Its 
closest relative IS the Austrahan species 5 Pretsstana 
— J R Sutton On the genesis of diimond The 
various known forms of diamond are attributable to 
grov^ only Crystallisation was not necessanly at a 
hi gh temperature and may have been preceded by a 
condition of plasticity m the carbon Diamond was 
deposited from a carbon solvent withm cavities 
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the contour of which determined its 
habit m a solid or sohdifyrag matn 
'.ingen On the tiction of some fluoi — 
n the dark (Preliminary note ) 



Lameere m the chair — FI and Em 1 
Homothallism of some tseomycetes la 
of single spores the following Ascomyoeteg 
normally fertile penthecia Hypocopra 
H macrospora Sordana tttraspora Phxlocopn 
P cunicolU Sforomtta tnUrmedta tkoi 
glatum Hence these species should be OK 
homothallic — V Van Strsefen ana 
Denaeyer Ihe fossd eggs of the Upper CteU 
of Kognac in Provence These fossils haws ) 
submitted to a paheontological and minof 
study It IS not possible to determme with p 
the ongm of the eggs but they present more lu 
with birds eggs than with those of *0^ _ 

P BruyUnts and J Gevaert ContiabutUK tiS 
study of the reaction between organo nag 
compounds and nitnlcs Vinyl acetic mtnle 
acetomtnle with ethylmagnesium bromid* ] 
dipropenyl two isomers of crotonitnle aatf 
polymers of the latter — P Bruylants The 1 
of organo magnesium compounds on glutano nil 
February 3 — M Ch J de la Vallde Ponatin a 
ch iir — Clmnent Servats A 

— C de la Vallte Poussin 

homogeneous solid of revolution fixed by a p 
its axis — Tb de Donder The physical mt““ 

of general relativity — Lucicn Godeaux 

volutions of fourth order bebngmg to a surfeoi | 
genus one ' " 

M ireh 3 — Ch J do la Vallfie Poussm i 
chair — ^Ih de Donder The physical mt«p 
of general relativity — M irccl Wmanti Inte 
and tangentials — Victor Van Straelen The syi 
position of some decapod Crustacea of the C 
epoch 

April 7 — th J de la Vallde Poussin m theciMlk 
-Th de Donder Remarks on the Kinstem gxavihe^ 
Stroobant (i) Ihc National Astrononucsil OoA 
nutUe A i account < f the work earned out dotWC 
the years 1921 and 1122 (2) Natimal Commmi 

of Geodesy and Geophysics An accoidst t 
work done in 1921 and 1922 — lean Mow^ 
cytoplasmic constituents m the pancreas 1 
rOle m secretion I^ure Willem Researches it 
acnal rc^irati n of llic Amphibia 

May 8 M L 4 m Eredcncq in the 

Cesaro The equionentation and similitude J 
elhpsc of inertia and Sterner s elhpse m tto tn, 

The Sterner elhpsoids and elhpsoid of meraAijL 
tetrahedron P Fourmarier The presence ota 
pebbles m the tertiary gravels of Cokaifagns^fl 
liez Spa) — H PhJlippot The comparison of tV 
wuelesB telegraphy in 1922 A detailed stud^ 
results obtained over one year at the Observ^ 
of Algiers Edinburgh Greenwich ind Uccle <j 
observations of the time signals sent daily h ' 
by wireless telegraphy 

i une 2 M Ch J de la VaJde Poussin in tl 
' Fourmantr The simposed glacial phi 
of the Baroque Michel The author condui 
It is improbable that the plateau of the E 
Michel has been covered by a glacier — Lanre If 
Aenal respiration m the Amphibia {2) 

tl ly 7 — ^M Ch J de la Vallde Poussm m ti 
-Jean Hssssrt Researches on the lower o 
(VIII ) Reflexes in Polyporus -—Cl ‘ 









